INCLUDING "RADIO ENGINEERINGE" AND “"TELEVISION ENGINEERING"
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* SPEECH CLIPPERS % SOUTHERN CALIFORNIA TELEVISION LINK TESTS
' | % DETERMINING ABSOLUTE MAGNITUDE OF SOUND PRESSURE FIELDS
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Here’s why MYCALEX 4]0--_\

is the “Last Word” in 2
& ? ’ '
low loss insulation !

For more than 27 years MYCALEX has consist-
ently demonstrated its superiority as an insulat-
ing material — supplanting one old -fashioned
material after another as electronic advance-
ments have made insulating needs more
exacting.

MYCALEX excels wherever high dielectric
strength and extremely low loss factor are im-
portant . . . where resistance to arcing and high
temperature is desired . . . where impervious-
ness to oil and water must be virtually 100%.

Latest and greatest of MYCALEX advance-
ment is MYCALEX 410 (Molded Mycalex). This
highly perfected insulation, together with our
exclusive injection-molding techniques, now
makes available a wide variety of unusual or
intricate shapes . . . especially with metal inserts
or electrodes molded in to form a perfect bond
or hermetic seal.

Our engineers invite your inquiries on all
insulating problems.

Electrical Properties “
Power factor, 1 megacycle, dry...... 0.0015
Dielectric constant, 1 megacycle...... 8.3 s
, Volume resistivity, ohm-em .......... 6.0x10"7 |
Arc resistance, ASTM seconds........ 250
' , Dielectric strength, volts/mil......... 400 1
' | Mechanical Properties i
{ i Flexural strength, Psi............... 13,000 |
o Tensile strength, psi................ 6,000 .
‘ Compressive strength, psi........... 20,000
‘ Hardness, Brinell .. ................ 150 '
Modulus of elasticity, psic...oovveun. 8 X 10¢ J
\ M%ximum safe operating temperature, ’
Ca % it 1] S N L 400
s NCE 1 219 \ Density, Ib./cu. in. ... .ot 0.136 '
\ Specific gravity ..., 38 ¢
' Y 4
AYC ~ -~
TRADE MARK REC. U. 8. PAT. OFT. ~ "

L
.-----—'

MYCAI.EX CORPORATION OF AMERICA

“"Owners of ‘'MYCALEX’ Patents”

Plant and General Offices CLIFTON, N. J. Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y

WWW.americanradiohistorv.com
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LEWIS WINNER, Editor
F. WALEN, Assistant Editor

e See...

‘NEW BRIGHT CHAPTERS IN THE ACTIVE
HISTORY of radio communications were
written during the crowded engineering
conference days of October . . . in Chi-
cago at the National Electronics Con-
ference and at the meeting of the NAB,
in New York at the TBA Conference, in
Hollywood at the SMPE meeting and in
Buffalo at the APCO Convention. Com-
munications engineers, offering their first
comprehensive report since VJ Day on
their research and development work,
disclosed a monumental parade of prog-
ress, a record of achievement of which
the industry should be very proud.

Microwaves, antennas, television, fre-
quency modulation, radio relays, air navi-
gation, recording and facsimile . . . all
were well represented in the advancement
reports of the engineers.

In reports on microwave generation,
the industry learned of important contri-
butions to microwave frequency stability
and the use of such new developments as
all-metal tunable squirrel-cage magne-
trons, wide-range coaxial-cavity oscilla-
tors using flexible klystron tubes, and a
beam-switching tube, the cyclophon . . .
generating devices that will permit trans-
mission of extremely high powers at
superhigh frequencies for pulse-time mod-
ulation, relay work, multiplex operation
and other communications service.

Wide-band high-power antennas op-
erating at 500 megacycles and beyond
with a variety of radiation control fea-
tures were also discussed.

The outstanding television development
of the year, the image orthicon, was also
discussed at the various meetings. Inci-
dentally, the three men responsible for
this outstanding technical contribution

. Dr. Albert Rose, Dr. Harold Bell
Law and Dr. Paul Kessler Weimer . . .
received an award of merit for their
work at the TBA Conference. Other
important television developments dis-
cussed included an electrostatic image
dissector, which achieves scanning by
electrostatic rather than magnetic deflec-
tion, using scanning generators of the
bootstrap type. The application of pow-
dered iron in television deflection circuits
was also discussed at the meetings. We
learned of the development of low-loss
powdered iron materials with a-c per-
meabilities of between 40 and 250.

In discussing microwave television relaying
engineers reported that equipment producing an
f-m signal with approximately 100 milliwatts of
power for the picture carrier was now available.
Operating in the 6500 to 7050-mc band, the
system uses a highly directional parabolic an-
tenna providing a signal gain of about 5000
times with a 4’ reflector or 11,500 times with
a ¢ reflector. Discussing coaxial cable installa-
tions, telephone engineers disclosed that 2700
miles of coaxial cable has already been placed
in service, and before the year is out coaxial
lines will connect New York to Charlotte, North
Carolina; Terre Haute to St. Louis; Jackson-
ville, Florida to El Paso, Texas; Miami to
West Palm Beach, Florida; Buffalo to Cleve-
land; Minneapolis to Stevens Point, Wisconsin;
and Marysville to Sacramento, Calif.

As the men and women in the laboratory, field
and plant have said . . . it’s only the beginning,
only the beginning!—L. W

L]

Including Television Engineering, Radio Engi-
neering, Communication & Broadcast Engi-
neering, The Broadcast Engineer. Registered

——————meren|

U. S. Patent Office.
Member of Audit Bureau of Circulations.
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OCT. Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1946

SYLVANIA COMMERCIAL ENGINEERING DIVISION
AIDS IN PRODUCING EFFICIENT SET CIRCUITS

Views of Sylvania Electric’s renowned Commercial Engineering
Department. Here, new discoveries from Sylvania’s laboratories
are built into the latest products.

Helping to engineer the best possible radio circuits for many set
manufacturers is one of the numerous achievements of Sylvania’s
famous Commercial Engineering Department.

Time and again circuits found to be unnecessarily complicated
were simplified and made even more efficient through the work
carried on here.

 Pirani tubes.
Sulucon Crysfol Qf:'

For nearly twenty years Sylvania’s Commercial Engineer-  IN34 ond 1N35 Germonium C'V"""-‘
ing Department has contributed to the advancement of circuit | Electroflosh Tubes and Units,
i design as well as to the development of a great variety of | Rodio tube ports.
| e | electronic and lighting products. Fluorescent lamps.

SYLVANIA ¥ ELECTRIC

s - Fmporium, ao R

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

COMMUNICATIONS FOR OCTOBER 1946 * 3
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SPRAGUE brings you a
2 MIL. METER MUI.TIPI.IER
that gives you a...

Conventional multipliers wound with
ordinary enamelled wire cannot oper-
ate safely at much more than the one
MA called for in government specifi-
cations. Sprague Precision Meter
Multipliers, however, can be used at
twice their normal current rating, with
only a slight decrease in long time
stability. Plus or minus 1% resistance
tolerance should be specified.

This cutting of resistance value in
half, with approximate halving in
meter multiplier cost, results from use
of wire that is insulated before wind-
ing, with 2 1000° C. heat-proof ce-

.

REDUCTION IN
RESISTANCE

VALUE!

ramic and wound on special high-
temperature plastic forms. Larger wire
sizes are used through reduction of
resistance values.

It all adds up to a net saving of as
much as 50% in muldplier cost . . .
because it allows exactly half the re-
sistance value and, in some cases, half
the number of multipliers, to be used
for a given application. Sprague en-
gineers will be glad to make recom-
mendations for your specific applica-
tion.

Werite for the new Sprague Resistor

Catalog No. 100E.

SPRAGUE ELECTRIC COMPANY, Resistor Division, North Adams, Mass.

——~

PRy

BOBBIN TYPES « METER MULTIPLIERS -

VOLOEIMIS

MEGOMAX, ETC.

POWER TYPES

*Reg. U. S. Pat. OF.
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Clare Stepping Switch
Dials Radio Telephone Call in
31/2 Seconds

@ All or any one of 84 mobile units can be signalled in 315 seconds from
the master station of ‘'Fleet Control,” the new radio dial telephone system
of the Hammarlund Manufacturing Company of New York.

This attachment, or addition, to a standard two-way radio system, employs
a Clare Direct Drive Stepping Switch to provide the selective calling of
trucks, taxicabs, busses, maintenance trucks, or any mobile units with
which communication is desirable.

Calls are initiated by energizing the rotary stepping magnet of the Clare
Stepping Switch which causes it to notch up the number of points called
for by the digit dialed. It remains at this point to receive the impulses
caused by dialing the second code number digit. Dialing of the four-digit
code number, which must add up to 10, thus causes a succession of stepping
operations which bring the rotary arm to Point 10.

The only unit that will step up to Point 10 on the Clare Stepping Switch
will be the one with the code identical to the four digit order of the number
dialed. Unwanted units are not bothered with calls for other stations.

Two Type “C” Clare Relays with pivot damping springs are also included
in the Hammarlund “'Fleet Control.”” These Relays and the Clare Direct
Drive Stepping Switch were selected for this service because of their maxi-
mum reliability under the severe shock and vibration encountered in
mobile operation.

Experienced Clare engineers are located in principal cities to assist in your
relay or stepping switch problems. Look them up in your classified tele-
phone directory or write: C. P. Clare & Co., 4719 West Sunnyside Avenue,
Chicago 30, Illinois. Cable address: CLARELAY. In Canada: Canadian
Lisne Material Ltd., Toronto 13.

 CLARE RELAYS

*Custom-Built”” Multiple Contact Relays
for Electrical and Indusfruul Use

amer|camad|ohistorv.com b

CLARE RELAYS
AND STEPPING SWITCH MOUNTED
IN “"FLEET CONTROL." This view of the sub

assembly of the Hammarlund "Fleet Control” shows the
location of the two Clare Relays and the Clare Direct
Drive Stepping Swilch.

Use of these Clare products makes possible the signalling
of 84 mobile units with a four digit calling number ... 126
mobile units with a five digit number.

Other features of this Clare equipped unit give:

1.Calls made and message started in 3 to 312 seconds.

2.System returned from "

in use" condition to normal

standby in less than 0.6 seconds.
3.Unwanted units not affected by calls for other stations.
4.Other units unable to break in during transmission.
S.Any unit can call central station during standby.

6.Any number of units can be coded identicaily for simul-
taneous calls.

7. All units can be called simultaneously or selected groups
may be called.

Bank Levels .

Standard Test Voltage ..

Specifications of Clare Ten-Point
Direct Drive Stepping Switch

. One, two or three,

Operating Voltage ... Nominal: 6, 12, 24, 48—Manxi-
mum: 8, 16, 32, 58.

Maximum Operating Speed .
48 volt switch under ideal conditions. Lower maximum
on lower voltages.

Release Time , ..

0.030 second.

. 1000 volts.
. 35 steps per second on

Outside view of HAMMARLUND
“Fleet Control’’ master station

4
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Inside IRC’s new Type LP resistor a
high velocity stream of water flows
in a spiral path against the metallized
resistance film and, through cen-
trifugal force, maintains intimate
thermal contact with the entire sur-
face. Interchangeable intake nozzles
permit adjusting the rate of water
flow and therefore the cooling action
to suit local water pressure and power
dissipation up to 5 K.W.

A resistance film less than 0.001“
thick, with an active length consider-
ably less than !% .wave length at
FM and television frequencies,
gives good inherent frequency char-
acteristics.

~-High Power Resistor for Television,

FM, and Dielectric Heating Applications

The mechanical design permits direct
mounting on the end of a coaxial line
with both water intake and outlet
connections at R.F. ground potential.
Resistor elements are interchangeable,
Different values or service replace-

ments can be readily installed in
the field.

The IRC Type LP Liquid Cooled
High Frequency High Power Unit is
the latest in IRC’s continuing de-
velopment of resistors. It is available
in resistance. values of 35 ohms to
1500 ohms: Resistance tolerance:
+15% standard. Tolerances of +10%
and 5% can be supplied at in-
creased cost.

For specific engineering information contact your IRC Sales Engineer or write Dept. 8.

INTERNATIONAL RESISTANCE CO.

401 N. BROAD ST., PHILADELPHIA 8, PA.

In Canadu: International Resistance Co., Ltd., Toronto, Licensee

6 ®© COMMUNICATIONS FOR OCTOBER 1946
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OTHER OUTSTANDING
-hp- INSTRUMENTS

-hp- MODEL 205AG
AUDIO SIGNAL GENERATOR

Frequency range —20 cps to 20 kc

Power output—35 watts

Output impedance — 50, 200, 500, and
5000 ohms, all ct

-hp- MODEL 2001
SPREAD SCALE AUDIO OSCILLATOR

Frequency range—6 cps to 6 ke
Hair-line tuning, no parallax

Effective scale length nearly eight feet
n

:

Fo]

isas
Ha
}1’?1

4y

HEEEEEEN ,
ﬁl _ijgi +'}l 1 { i‘ ! } |
T mi;*: i

T AN 111

AR ri;:»; {'* T r*_fr‘ i 1i | E

[ 1 T*i-‘t i&_} 0 ll'; I

V- HH M
: R | TR
>

-

U S D S S

) T -

~-hp- system of hand calibration
guarantees accuracy of AF oscillators

The calibration of every +hp- Resistance  oscilloscope. Using Lissajous figures of

Tuned Oscillator is guaranteed accurate high order a large number of calibration
to within 2% —a guarantee that is pos- points are established over the entire fre-
sible only because of the high inherent quency range; the Model 2001 Spread-
stability of these instruments. To exploit Scale Audio Oscillator, for example, has
this stability to the utmost, each -/p- a total of 277 calibration points.
oscillator is hand-calibrated using an ex- Individual hand-calibration is but
tremely accurate technique. one of the many precautions taken to

The frequency source ysed in this
procedure is the Model 100B Secondary
Frequency Standard. This provides fre-
quencies of 100 cps, 1000 cps, and

10,000 cps, accurate to within 0.001%.

insure the dependability and accuracy of
-hp- oscillators. Rugged mechanical
design maintains the calibration. Care-
ful layout minimizes temperature effects.
Unique circuitarrangements assure high
By frequent comparison with U. S. Bu-
reau of Standards Station WWYV this
accuracy is increased to within 0.0002¢7 .

stability.
Ten models are available, covering the
frequency-range from 2 cps to 200 ke,

The output of the oscillator under and with various power outputs and im-

test is compared with these standard pedance terminations. Writc today for

full technical information,

HEWLETT-PACWARD COMPANY

1200E PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A.

Audio Frequency Oscillators

frequencies by means of a cathode-ray

Signal Generators Vacuum Tube Yoltmeters

Noise and Distortion Analyzers Wave Analyzers Frequency Meters

Square Wave Generafors

Frequency Standards Attenuators

Electronic Tachometers

COMMUNICATIONS FOR OCTOBER 1946 * 7
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8$0-1

$0-2
S0-3

S0-4
S0-5

Type

FOR
HEARING AIDS
VEST POCKET RADIOS

AIR BORNE DEVICES

UTC - | uTc
SUB-OUNCER SERIES OUNCER SERIES

UTC Sub-Ouncer units are 9/16” x 5/8" x 7/8" and The standard of the industry for seven ycars. The
weigh only 1/3 ounce. Through unique construction, overall dimensions are 7/8" diameter by 1-3/167
however, these miniature units have performance and height including lugs. Mounting is effected by two
dependability characteristics far superior to any other screws, opposite the rterminal board side, spaced
comparable items. The coil is uniform layer wound of 11/16”. Weight approximately one ounce. Units not
Formex wire . . . On a molded nylon bobbin ! carrying D.C. have high fidelity characteristics being
insulation is of cellulose acetate . . . leads mechani- uniform from 40 to 15,000 cycles. Items with D.C. in
cally anchored {no tape) . . . core material Hiperm- pri. are for voice frequencies from 150 to _8000 cycles.
alloy . . . entire unit triple (waterproof) sealed.
The frequency response of these standard items is ) Type Application Pri. Imp. Sec. Imp.
+ 3 DB from 200 to 5,000 cycles. 0-1 Mike pickup or
' fine to | grid 50. 200. 500 50.000
Application Llevel Pri. Imp. D.C. in Pri. Sec. Imp. &4 .s':':i'; piate to 8.000 to 15.000 60.000
Input 4+ 4Vv.U. 200 250.000 0-5 Single plate to
50 0 $2.500 { grid, D.C. in Pri. 8,000 to 15,000 60,000
Interstage/3:1 4 4 V.U. 10.000 0 90.000 0-6 Singje olate to .
Plate to Line . 23 v.U. 10.000 200 2 grids 8,000 10 15.000 95,000
25,000 3/1.5 mil. 500 0-8 Single plate to
Output + 20 V.U. 30,000 1.0 mil. 50 fine 8.000 to 15.000  50. 200. 500
Seactyr 50 HV a1 il 0.C. R S T ) 8.000 to 15,000  50. 200. 500
0-12 Mixing and matching 50, 200 50. 200, 500

0-13 Reactor, 200 Hys-no
D.C., 50 Hys-2MA
D.C., 6.000 ahms

Manufacturers: Our experience in building hundreds of thousands of ouncers and sub-

ouncers is yours for the asking. Special types, and mountings are readily available. U.T.C.

engineers can help you save weight and space in the design of miniature equipment,

150 VARICK STREET . NEW YORK 13, N. Y.
EXPORT DIVISION: B3 EASY 40th STREET, NEW YORK 16, N.Y., CABLES: “ARLAB” '
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__ H e « « Comparative Graph Proves SHURE Super-Cardioid
? i Microphone twice as unidirectional as Cardioid ..
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Here is the difference in pickup patterns between the Cardioid and the
Shure Super-Cardioid Microphone. Maximum sensitivity (100%) is achieved
by sound approaching the Microphone, directly at the front. At 60° off the
front axis sensitivity of the Super-Cardioid is only slightly less than the
sensitivity of the Cardioid (69% against 75%). The Super-Cardioid insures,
therefore, a wide range pickup at the front. Beyond the 60° angle, the
sensitivity of the Super-Cardioid decreases rapidly. At 90°, the sensitivity of
the Cardioid is 50%; the sensitivity of the Super-Cardioid 37%4%; 1214% less.
For sounds approaching at a wide angle at the back (110° to 250°) the
sensitivity of the Cardioid is 33%; the Super-Cardioid 15%4% or 17%% less.
It has been proved mathematically that the ratio of front to rear pickup of
random sound energy is; Cardioid 7:1; Super-Cardioid 14:1.

This additional directional quality is important in critical acoustic work.
The Shure Super-Cardioid, employing the exclusive “‘uniphase’ principle

: ¢ mp oying . >
gives such performance in a single, compact rugged unit.

SHURE BROTHERS, Inc.

Microphones and Acoustic Devices
225 W, Huron St., Chicago 10, Illinois « Cable Address: SHUREMICRO
*
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.o it’s Amphﬂibl

all the way!

Amphenol components are in use in every branch of the elec-

tronics industries. In radio and in mobile communications such
as Police, Railroads, Buses, Marine, Aviation, and Military equip-
ment; in broadcasting stations, FM and Television studios; in
projection and sound devices; in testing and experimental lab-
oratories; in Industry where electronically operated or controlled
devices are used. Whatever the need may be—for whatever
type of installation—for any and all operating frequencies —
there is an Amphenol component to fill a vital need.

The list of Amphenol products includes more than 8,000 different
items-—the most complete line of cables, plugs, connectors, fit-
tings, sockets, antennas and plastic components available from
any one source in the world today.

Railroads a

Aviation un unne

COAXIAL CABLES ANO CONNECTORS - INDUSTRIAL CONNECTORS, lElTHNGS AND CONDUIT - ANTENNAS - RADIO - COMPONENTS - PLASTICS FOR ELECTRONICS
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REPRODUCERS

...for clear, crisp, intelligible
Speech™ Reproduction

Designed especially for speech reproduction in intercom-

munication and public address applications, this Speech
Master family of JENSEN Reproducers, delivers clean,
sharp, understandable announcements and orders. Like all
JENSEN products, these Speech Masters were completely
engineered to do their job efficiently and well.

MODEL NJ-300 SPEECH MASTER (Railroad Type).

PM design, Widely used in railroad intercommunication in loco-
motives, cabooses, signal towers and yards. Rugged case protects
against shock and vibration; withstands dust, smoke and the ele-
ments. Voice coil impedance 12 ohms; power rating, 10 watts.
Space provided inside case for 500-ohm impedance transformer.
Overall height 11-3/4”; width 6-25/32"; depth 4-13/16". Holes
provided in base for mounting in any position.

MODEL AR-10 SPEECH MASTER #A/H/C0 5. design. Specially
constructed reflex horn increases efficiency in mid-frequency
range, giving added effectiveness and “punch” to speech quality:
prevents direct access of rain and snow to speaker diaphragm.
Voice coil impedance, 4 ohms and 45 ohms; power rating, 6 watts.
Space provided inside for ¥2" x Y2 transformer. Overall diameter
10”; depth 8. Complete with mounting bracket.

MODEL AP-11 SPEECH MASTER (Panel mounting). Similar to
AP-10 but without base. Mounts in 4-27/64" cut-out; clearance eye-
lets for mounting screws. Depth 42" from front panel. Screws and
drilling template included. Voice coil impedance 4 ohms or 45

ohms; power rating, 5 watts,

MODEL AP-10 SPEECH MASTER (Desk or Wadll type).

PM design, desk or wall mounting., Complete with base and tilt
adjustment. Double dustproofed. Rubber covered 36 cord. Internal
mounting bracket for ¥2"" x Y2* transformer. Voice coil impedance
4 ohms or 45 ohms; power rating, 5 watts. Height 6-%4"; depth
S¥"; diameter 5. Finish hammered gray with satin chrome trim.

SO MODEL NF-300 SPEECH MASTER (Navy Type). Developed

T for use as a loud speaker and microphone. Special case design
overrides wind and background noises for talk-back. Enclosed

case and protective screen render this model proof against
weather, dust and moisture #¢#/CO 5. PM design. Power rating,
10 watts; voice coil impedance 12 ohms. Mounts in 5%" cut-out;
six screw holes in rim. Overall diameter 6-7/16"; depth (from front
of panel) 2-9/64”. Finished in Munsel N4-5 gray enamel.

MODEL AP-20 SPEECH MASTER Heavy-duty unit for high-

level paging and call systems in noisy industrial installations.

PM design. Furnished with eyebolt for overhead suspension but
available with stand for wall or table mounting. Voice coil impe-
dance 8 ohms; power rating, 25 watts. Overall diameter 13%2"';
depth 9"

*For full discussion of Speech requirements, see Jensen Mono-
graph No. 4.

JENSEN MANUFACTURING CO.
6603 S. LARAMIE AVENUE, CHICAGO 138, ILLINOIS, U, S. A.
In Canada: J. R. Longstafte, Ltd., 11 King Street, West, Toronto, Ont.

oL ;;'m“” 7

Seecialisds in @ea{yn and J//azzu,/acluze a/ ecorestlic
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The Eve That Never Cloges

You are looking at a thermistor —
a speck of metallic oxide imbedded in
a glass bead hardly larger than a pin-
head and mounted in a vacuum. The
thermistor was developed by Bell Tele-
phone Laboratories to keei) an eye on
the amplification in Jong-distance tele-
phone circuits.

When a thermistor is heated, its
resistance to electric current changes
rapidly. That is its secret. Connected
in the output of repeater amplifiers,
it heats up as power increases, cools
as power decreases. This change in
temperature alters the resistance, in
turn alters the amplification, and so
maintains the desired power level.
Current through the wire at the left
provides a little heat to compensate

for local temperature changes. TN §

Wartime need brought a new use
for this device which can detect tem-

perature changes of one-millionth of
a degree. Bell Laboratories scientists
produced a thermistor which could

“see” the warmth of a man’s body a

quarter of a mile away.

Thermistors are made by Western

Electric Company, manufacturing
branch of the Bell System. Funda-
mental work on this tiny device still
continues as part of the Laboratories
program to keep giving America the
finest telephone service in the world.

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON-
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE

www.americanradiohistorv.com
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The Collins 75A...A new standard
for amateur receivers

The Collins 75A is a hot new amateur receiver
with all the distinctive features that hams
have read about, talked about, and dreamed
about. It features accuracy of calibration,
stability of operation, double conversion (triple
detection), pinpoint selectivity, effective auto-
matic noise limiter, positive image rejection.
The smart new dial is accurate to within one
kilocycle (2 kc on ten and eleven meters). The
smooth action of the crystal selectivity circuit
provides a bandwidth that is variable from
200 cps to 4 kc. Proper design of the selectiv-

FOR RESULTS IN AMATEUR RADIO, IT’'S ...

ity circuit and precise control of the crystal
frequency assure no detuning effects.

Image rejection is more than 50 db, even on
10 meters. Signal to noise ratio is approxi-
mately 10 db with a 1 microvolt r-f signal and
normal audio output. Six amateur bands—80,
40, 20, 15, 11, 10—are completely covered.
A speaker is available in a matching cabinet.

Step up your QSO’s with the new Collins
75A receiver. Write us for detailed information.

77\

[EOLLING =

COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA

11 West 42nd Street, New York 18, N. Y. .

4

458 South Spring Street, Los Angeles 13, California
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Proved in

many difficult installations,

Ansonia Ankoseal insulated wires

and cables retain their flexibility

though subject to a wide range of

temperatures, hard usage

and frequent bending

and twisting.

Ansonia not only offers Ankoseal to meet a
variety of insulating problems but our
engineering staff has designed many
cables for specific purposes.
You are invited to consult us regarding
your wire or cable problems.
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LEWIS WINNER, Editor

TELEVISION LINK TESTS

OCTOBER, 1946

In Southern California

Programs Sent To and From Mt. Wilson in 4000-mc Band
Via Metallic Lens Circuit To and From Los Angeles and

Hollywood.

by PAUL B. WRIGHT

To STUDY THE practicability of trans-
mitting and receiving television sig-
nals between telephone company cen-
tral offices and selected mountain-peak
sites over line-of-sight paths the first
of a series of tests was recently con-
ducted between Mt. Wilson and the
metropolitan areas of Hollywood and
Los Angeles. Television Productions,’
now telecasting from the top of Mt.
Wilson, supplied the mountain-top sig-
nals, test patterns, slides, live talent,
and 20” television monitor.*

The total cable length between pickup
camera and the transmitter location at

Hollywood was 1.5 miles. An inter-
mediate amplifier was inserted 0.6
mile from the transmitter to compen-
sate for the losses occasioned by the
cable. Associated with the amplifiers
were gain and phase equalizers. The
cable loop with its associated equip-
ment was equalized to give a uniform
frequency response within about ¥4 db
over the video range to 4.0 mc. Pre-
distortion was used to give an im-
proved signal-to-noise ratio response
at the levels used.

In the transmitter were a video am-
plifier with a clamp circuit, whose

1Paramount Pictures subsidiary.
2DuMont.

function in part was to suppress the
low-frequency noise components dur-
ing the time of transmission of the
synchronizing pulse, and a klystron
oscillator operating at 4380 mc in onc
direction and 4220 mc in the other
direction of transmission at the syn-
chronizing pulse level. The output of
the oscillator (0.4 watt) was fed into
a waveguide and then to an antenna
system. At the Hollvwood end a me-
tallic lens® was used to transmit the
microwave beam to a similar lens at
(Continued on page 55)

Figure 1 (above)

Figure 3
Arrangement of equipment for the television tests between Holly-
wood and Mt. Wilson.

RADIO e —_—
43 —
TRANSMITTER F,__‘° Tl

j N S 12 wiLES
RECEIVING

RADIO 4220MC L —

8dd vIOED

1429 N.GOWER ST. HOLLYWOOD
ELEV. 375 FT.

MOUNY. WILSON
ELEV. 8700 FT.

E. H. Schreiber, engineer of Southern California Telephone Com.
pany, checking the transmitting frequency of microwave television
video system located on the roof of the Hollywood Telephone
Building, Images were beamed from this location to a receiver on
Mt. Wilson and beamed back again to other receiving equipment.

. Figure 2 (below)
Block diagram of the transmitter setup illustrating how the
metallic lens was connected to the transmitter.
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THE PROBLEM 0F MAKING dbsolute
sound pressure measurements has al-
ways been one in which the effect of
the microphone in disturbing the sound
field has offered. serious obstacles to
the realization of accuracy and ecase of
measurement, especially at the higher
audio’ irequencies.  Other difficulties
that have limited the utility of the gen-
erally available means for making
acoustic measurcnmients have been the
lack of long-time stability of the stand-
ard microphone, the limitation in ire-
quency range and dvnamic range ol
the instrument, and the relatively low
acoustic impedance of the sound-pres-
sure measurement unit especially at the
upper portion of the audible range,

%orava
$19VHN0
o

L ABNELYR B

E Xww-ing

16 o

Figure 1

Complete sound pressure measurement system.

To overcome these limitations, a
three-unit system consisting of a mi-
crophone standard, preamplifier and
auxiliary amplifier has been developed.
The svstem is linear to the direct meas-
urement of sound pressures up to
20,000 dynes/cm®.  For higher pres-
sures, up to several million dynes/cm?,
a non-frequency discriminating multi-
plier can be provided for insertion be-
tween the microphone and the pream-
plifier socket so that sound pressures
as high as desired, including gun blast,
may be measured without making any
mternal amplifier changes.

The cquipment includes self-con-
tained hatteries as well as a built-in
calibration circuit providing portabil-

ity and permitting acoustic measure-
ments to be made in the field as well as
in the laboratory.

General Design of the System

Two factors which were considered
most important in the design of the
system were assured accuracy of meas-
urements on an absolute basis, and
simplicity of operation, so that absolute
sound pressure measurements could be
made easily by any laboratory assis-
tant.

As mentioned previously the entire
system consists of three basic units: a
small microphone standard, a pream-
plifier, and an auxiliary amplifier
shown in the assembled photograph of
Figure 1 and in the evploded view of
Figure 2. The preamplifier includes a
shock-mounted vacuum-tube stage and
an extension microphone socket which
locates the small standard microphone.
Thus the microphone is removed from
the main body of the preamplifier min-
imizing the obstruction which would
have been offered to the sound field ii
the microphone were attached directly
to the main body of the housing. The

*  extension socket is isolated from the
housing by flexible shock mounts so
that it is possible to hold the preampli-
fier housing in the hand and use the
microphone as a probe for the investi-
gation of sound fields without having
disturbing vibrations transmitted to
the microphone element. This mount-
ing also reduces floor vibration pickup
by the microphone, when the preampli-
fier is attached to 2 conventional mi-
crophone stand for the measurement of
free field-sound pressures in the lab-
oratory.

The schematic wiring diagram of the

Figure 2

Internal view of equipment.
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SOUND MEASUREMENT SYSTEM

complete system is shown in Figure 3.
A calibrating circuit, built into the sys-
tem, permits setting the absolute level
of the instrument so that exact sound
pressure measurements may be easily
made at any time on an absolute basis.
The auxiliary amplifier has sufficient
gain to permit its adjustment so that
exactly 1 millivolt is produced across
the output terminals per dyne/cm?®
sound pressure, which makes it ex-
tremely convenient to employ a con-
ventional electronic voltmeter across
the output terminals in which the read-
ing in millivolts is numerically equal
to sound pressure in dynes/cm’.

Design of the Sfandc:;rd Microphone

The most important element of the
system is the imicrophone standard
which converts sound pressures to al-
ternating voltages. Simply stated, the
basic requirement of a good working
standard of sound pressure measure-
ment is that it shall give an exact
quantitative reproduction of the sound
pressure wave as it existed at a point,
before the microphone was introduced.

Some of the more important specific
requirements that must be met by a
microphone so that it can be accepted
as a good working standard are:

1. .Uniform response characteristic
throughout the complete audible fre-
quency range. It is practically self-
evident that this requirement results
in a microphone which offers great
convenience in its usa. Although vari-
ations from flat response may be gen-
erally tolerated in the acoustic labora-
tory, even though considerable time
may be spent in correcting for micro-

Figure 3

Schematic diagram of the completc system.

Figure 4

View of the standard microphone unit.

System Permits Exact Determination of the Absolute Mag-
nitude of a Sound Pressure Field Over the Entire Audible
Frequency Band and the Early Supersonic Region, With a

Minimum of Disturbance to Either Free-Field Conditions

or Conditions Inside Small Enclosures.

by FRANK MASSA

Director
Massa Laboratories, Inc.

phone variations over the frequency
range, there are certain types of meas-
urements that cannot be made when
such variations exist. For example, if
distortion measurements were at-
tempted, the apparent harmonic con-
tent would be very greatly dependent
on the degree of variation from flat-
ness of the microphone characteristic.

2. IVide dynamic range. For great-
est utility, the electrical output of the
measurement standard should be linear
with respect to the sound pressure over
wide ranges of magnitude, so that it
may be employed for the calibration of
intense sound fields such as are real-
ized in gun blast waves, engine ex-
hausts, inside muffler sections, horn
loudspeakers, etc.

3. Swmall physical size. This re-
quirement is essential if minimum dif-

fraction error is to be introduced by
the presence of the microphone in a
frec sound field. It is also important
that the structure be small if measure-
ments are to be made inside small en-
closures or in restricted spaces such as
conduits or acoustic filters in order
that the volume of the test chamber is
not appreciably altered by the presence
of the microphone.

4. High acoustic impedance. This
is one of the most important require-
ments of a good sound pressure meas-
urement standard. If the acoustic im-
pedance of the standard is not very
much greater than that of the sur-
rounding environment in which it is
used, the insertion of the microphone
may greatly disturb the sound field
which existed before the microphone
was introduced and the measurement
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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 —Transmiver units combine with modulator and
sectifier 1o give cither simultancous transmission on a number of frequencies,
or the sclection of an individual frequency best suited to the immediate com.

munication problem. Complete remote control.

2. DEPE”DA’I‘ITY— Rescarch, engineering, and testing combined
with highest quality materials result in 1 rugged product capable ot sustained

operation through all conditions of temperature, humidity. and weather.

3. MAINTENANCE_All controls and components are completely ac-
cessible. Plugs and recepracles or clips make every major scction readily
removable. Fuses, power and telephone line terminals are located on con-

venient pancls.

Q. SAFETY _The disconneer switch ac base of transmitter cuts off ali
voltage and grounds components so unit can be serviced withour atfecting

operation of adjacent channels.

A request on your letterhead will bring
complete information

Wilcox Electric Company, Inc.
KANSAS CITY. MISSOURI
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8 Rugged comstruction. The ad
vantage of this requirement 1, of
course, (o permit the use of the stand
ard as an every-day working apparatu
instead of a delicate piece of laboratory
equipment that can be handled only by
specially trained personnel.

1. Dependabidity and comstoncy of
calsbration. This requirement is nec
essary for a good working standard
that readings may be made on an abso
late basis over long periods of time
and under varying conditions of tem
perature and pressure without resort
ing to cofrection curves or frequency
recalibrstions to be assured of accurate
data.

The measurement standard used in
the new system comsists of a rigid cyl
indrical structure, §4” diamcter by ap-
proximately 1” long; Figure 4. [n the
microphone are an assembly of piero-
electric crystal plates that have been
fesigned to result in a stiffness-con
trotled vibrating mechanical system up
to a frequency of 45 ke. A stiffness
controlled vibrating system 12 one of
the best means for achieving the im-
portant requirement of high acoustic
ifpedance’ and a quantitative indica
tion of the deviation from stiffness
control of a vibrating system may be
learmed from the change in phase angle
of the mmthanical impedance of the
system with frequency. An ideal stiff
ness-controfled mechanical system will
ghow a phase shift of -90° over the
entire aundible range. Figure § show:s
the phase shift of the new microphone
(solid line) as compared with the
phase shift of a miniature highly-
steeithed diaphragm (dotted line) in-
dicating the superiority of the present
unit in the frequency region above
S0 (‘,tk‘s

The actual magnitude of the acoustic
inpedance of the rew microphone as a
function of frequency is shown in Fig
wrg &  For compusstive purposes, the

& .m crscrrEing m}]ﬂ ‘hmn“m’h
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dotted hne shows the acoustic impe
dance of 01 cc ot air indicating that
the new unit has a higher acoustic im
pedance than 1s presented by 001 cc of
air.  In the way of further comparison,
it may be stated that the acoustic im
pedance of a highlv-stretched thin dia
phragm having the <ame diameter as

this new standard would have an
acoustic impedance more than one hun-
dred times lower than shown by the
data in Figure 6, which means that the
new unit would cause less than 1% as
much error as would be caused by a
small standard employing a stretched
Continued on page 50)

Figure 6

Arsostiec impedence of the new standard microphone
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SPEECH CLIPPERS
For More Effective Modulation

IN AMPLITUDE-MODULATED transmis-
sion it is necessary to modulate the car-
rier 100% in order to realize its maxi-
mum usefulness. This condition can
be obtained when the carrier is modu-
lated by a continuous tone. In voice
transmission, however, when the voice
peaks modulate the carrier 1009, the
average or effective modulation is only
about 309%. This means that the aver-
age sideband power is 10.5 db below
the 1009% modulation level. There-
fore, only about one-tenth of the maxi-
mum carrier usefulness is being real-
ized.

If a circuit were incorporated into
the speech amplifier equipment that
would attenuate the voice peaks, but
not affect the lower level voice com-
ponents, it would be possible to in-
crease the average level of modulation
and thereby realize a greater useful-
ness of the carrier power. If the voice
peaks could be attenuated 10.5 db, and
the overall gain of the audio equipment
increased 10.5 db, an average modula-
tion level approaching 1009 would be
realized, resulting in the best possible
carrier effectiveness.

Harmonic Distortion Tests

In tests conducted to determine the
effects of harmonic distortion upon the
intelligibility of speech, it has been
established that the vowel sounds con-
tain the major portion of speech power.
However, these same vowel sounds
contribute very little to intelligibility.
On the other hand, consonant sounds
(t, k, p, v, b, etc.) have little power
but are the principal means of convey-
ing intelligence. Therefore, it should
be possible to change or distort the
wave shape of the vowel sounds (the

r

1
|
)

v

ADJUSTMENT ~

Analysis of Methods Used in Clipping of Peaks Which

Provide Increase in Power of Consonant Sounds, Increase
in Mean Audio Power, Increase in Average Modulation
Level and Maximum Use of the Carrier.

by JOHN W. SMITH and N. H. HALE

Collins Radio Company

voice peaks) without affecting the
speech intelligibility.

Extensive tests to determine the de-
gree to which voice peaks can be dis-
torted without adversely affecting in-
telligibility show that 6 db of peak clip-
ping is barely noticeable, 12 db of peak
clipping does not affect intelligibility,
and 24 db of clipping can be tolerated.
By the use of peak clipping, and with
an overall increase in amplifier gain,
(1) the effective power in the con-
sonant sounds is increased, (2) the
mean audio power is increased, (3)
the average modulation level is in-
creased, and (4) the carrier is utilized
to the maximum,

Volume compressors have been ad-
vocated for effecting a higher modu-
lation level. They do so, and without
introducing  appreciable  distortion.
This type of equipment is used in
broadcasting where distortion cannot
be tolerated. However, the low level
consonant sounds immediately follow-
ing a high level vowel sound will be
attenuated in the. same proportion.

The basic difference between peak
clippers and volume compressors is
that a peak clipper is an instantaneous
device while a volume compressor
functions on a voltage depending upon
the average signal. The peak clipper
sits idly by and waits for the instan-
taneous voltage of the signal to reach a

predetermined level, then bypasses

everything above that level. As soon
Figure 1

A simple peak limiter for a low-level class 4
amplifier,
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as the signal voltage drops below this
limit the peak clipper ceases to operate.
On the other hand the volume com-
pressor attacks very shortly after the
instantaneous signal voltage reaches a
predetermined level, lowering the over-
all gain of the system and thus attenu-
ating low-level components as well as
high-level components. Some time
after the surge has passed, the com-
pressor gradually releases, returning
the system to normal amplification.

Circuit Considerations

There are several ways in which
peak clipping can be accomplished.
One method would be to design the
class B modulator so that at 1009
modulation the minimum instantaneous
plate voltage equals the maximum in-
stantaneous grid voltage. With this
design any further increase in instan-
taneous signal voltage will clip the
signal peaks in both the grid and plate
circuits. This method of design pro-
duces high distortion of both consonant
and vowel sounds which result in a
minimum plate voltage less than three
times as large as the maximum grid
voltage, i. e.,

e, min

<3

e, max

It would also result in a high power
demand from the driver stage, present
a problem of eliminating the high har-
monics introduced by peak clipping,
and would vary with the plate loading
of the class B stage.

A second method of approach would
be to use a high-impedance driver de-

"
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signed so that when the load presented
by the class B stage reaches a certain
value, the driver will not deliver any
more voltage swing. This approach
requires the grid characteristic of the
class B stage to be in the correct pro-
portion to the driver plate characteris-

" tic and the driver transformer must be
designed for the particular application.
Peak limiting at such a high level
would, again, present a problem of
eliminating the high harmonics intro-
duced. Filter components would neces-
sarily be large and cumbersome as well
as expensive.

A third approach would be to limit
the peaks in a low-level stage of the
speech equipment, thus simplifying
most of the problems. This is a prac-
tical method. The peak clipper re-
quires very little power when incor-
porated in low-level circuits. It is a
fairly simple matter to incorporate a
low-pass filter in low-level stages, and
the amount of peak clipping can be
controlled easily.

Shunt Peak Clipper

In Figure I appears a schematic of
a simple peak clipper for low-level class
A amplifier application. The two re-

. 350
r OHMS

Figure 2
Speech amplifier employing a peak-clipper system

sistors R, and R, are of equal value
and each is equal to the normal cath-
ode bias resistance for the particular
tube. The grid return is to the center
of the two resistors, thus providing
normal grid bias. The adjustments on
R, and R, provide bias to the clipper
diodes. The amount of diode bias de-
termines the signal amplitude at which
clipping will start. The 100,000-ohm
resistor provides a high impedance
signal source so that the 6H6 can con-
trol the peak amplitude of the signal.
This circuit is a simple shunt-peak
clipper; a series circuit would produce
the same result.

A series-tyvpe clipper has a theoreti-
cal advantage over the shunt type, in
that it is more effective in preventing
overmodulation. The shunt type has
the impedance of the diode in parallel
with the circuit impedance, and does
not offer an absolute short circuit to
the clipped portion of the speech.
Therefore, the shunt type theoretically
can allow a certain amount of over-
modulation. In practice, however, the
circuit impedance is relatively high

Figure 3 (left)
Qutput of an amplifier with no clipping.

Rigure 4
Amplifier output with 10.4-db clipping.

DRIVER FIL.
BPEECH FIL.

e
(1]

compared to the diode impedance. In
Figure 1, the circuit impedance is of
the order of 100,000 ohms, while the
6H6 impedance is less than 1,000 ohms
during clipping. In Figure 4 the lack
of leak through is illustrated. Shunt
clipping is simpler in operation than
series, and requires considerably fewer
components.

If the average signal level at the
input of the clipper can be maintained
constant, there will be a definite amount
of vowel clipping, and the ratio of
clipped vowel sound peaks to consonant
sound peaks will remain essentially
constant. Any audio leve! indicating
device or average level compression
circuit must be ahead of the peak clip-
per. An average level compression cir-
cuit is the most desirable means of
maintaining the average peak clipper
input level constant. Ifach equipment
application will impose certain restric-
tions of cost, space and weight that
will dictate the circuit best suited to
the equipment.

Experimental Results

To determine experimentally the

value of peak clipping as a means of
increasing average sideband

power,
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6SN7 100,000 OHNS

speech equipment for a 300-watt trans-
mitter’ was designed, incorporating a
clipper circuit. The schematic is
shown in Figure 2.

The circuit uses 2 500-ohm input,
V113 preamplifier, V112 m-c-w oscil-
lator and cathode follower to a 75-ohm
preamp input. R,e and R, provide for
simplex controlled remote indication
of carrier frequency channel. V114 is
a compressor; V115, a carrier control
audio squelch; V116, a straight ampli-
fier, and V117, compressor rectifier.
The peak clipper circuit consists of the
two 6H6’s. Both positive and negative
peaks were clipped in the push-pull
circuit. The VR tubes provided bias
for the clipper tubes. Operation of the
relay in this circuit activates the clip-
per. A filter following the clipper was
unnecessary due to the frequency re-
sponse of the modulation transformer,
which dropped off sharply above 3,500
cps.

Preliminary articulation tests, using
the 300-watt transmitter and a stand-
ard communications receiver showed
that on a clear channel little or no im-
provement or deterioration in intelli-
gence is experienced. But, when there
was considerable atmospheric noise, an
intelligence improvement of 409, to
125% (varying inversely with the sig-
nal-to-noise ratio) was achieved. As-

. Figure 5
Clipper circuit for a ham transmitter

suming that intelligence is proportional
to sideband power, then the average
sideband power has increased about 8
db or the average modulation is now
approximately 75%.

In Figure 3 appears a photograph
of the output oscilloscope pattern of
the special speech amplifier without
clipping, and Figure 4 shows the out-
put of the same unit with 10.4 db of
peak clipping. In designing class-B
modulator stages, it must be remem-
bered that the wave shape shown in
Figure 4 represents considerably more
power for the same peak value than
that of the sine wave shown in Figure
3. The ratio of rms to peak of Figure
4 is 0.9+, which is considerably better
than the 0.707 of the sine wave.

Practical Circults and Considerations

Figure 5 shows a clipper circuit
used in a transmitter® designed for
amateurs. The bias for the clipper is
obtained from the 6SN7 cathode re-
sistors. The 620-ohm resistors are not
critical in value, but they must both be
of the same resistance. With the val-
ues shown, clipping begins at about 3
volts. Changing the resistors will, of

Figure 6
Frequency response of amateur-type transmitter with 100% modulation at 1000 cps.
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course, alter the clipping threshold,
The filter action begins at about 4,000
cps. Figure 6 shows its effectiveness,

The amount of clipping is deter-
mined by the voltage available at Ry
and by the amount of audio amplifica-
tion following Rs. Some method of
checking overmodulation is necessary,
R, is set to obtain 1009 modulation
with R; advanced about half way. R,
should preferably have a screwdriver
adjustment so that it will not be dis-
turbed after having been set. R; will
then regulate the clipping. A listening
test is the most practical means of as-
certaining the desired clipping level.

It is important that the choke in the
filter has good quality. Some chokes
lose their performance at higher audio
frequencies, depending on capacity be-
tween turns, etc. The filter used in
this transmitter has a characteristic
impedance of 100,000 ohms, which is a
good practical value.

Phase shift in transformers can tilt
the clipped wave, and cause overmodu-
lation. By observing the modulator
output on an oscilloscope, phase shift
can be detected. A variable frequency
audio oscillator is necessary if thor-
ough testing is to be accomplished.
Attenuation of the low frequencies

(Continued on page 24)

1Collins 16-F.
2Collins 30K.

Figure 7
Filter design data.
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P

WSVA

WPAT

WGRC

WMBH

WBEN

WMRC

WHBP

WHNY

Here Are The First 30 Orders

for FM by Federal

Harrisonburg, Va.
10-Kw Transmitter
5-Kw Transmitter
Associated Equip.
Paterson, N. J.
10-Kw Transmitter
Louisville, Ky.
10-Kw Transmitter
Joplin, Missouri
3-Kw Transmitter
Buffalo, New York
3-Kw Tuansmitter
2-Element Square-
Loop Antenna
Associated Equip.
Greenville, S. C.
10-Kw Transmitter
8-Element Square-
Loop Antenna
Associated Equip.
Reading, Pa.
3-Kw Transmitter
Associated Equip.
Hempstead, N. Y.
1-Kw Transmitter

WINC

WLIB

WBLJ

WELD

KOAD

WEW

Winchester, Va.

3-Kw Transmitter

6-Element Square-
Loop Antenna

Brooklyn, New York
10-Kw Transmitter
Antenna

Associatea Equip.

Dalton, Georgia
3-Kw Transmitter
Associated Equip.

Columbus, Ohio
10-Kw Transmitter
Antenna
Associated Equip.

Omaha, Nebraska
1-Kw Transmitter
8-Element Square-
Loop Antenna
Associated Equip.

St. Louis, Missouri
10-Kw Transmitter
8-Element Square-
Loop Antenna
Associated Equip.

FM BY FEDERAL will soon be giving
millions .of America’s radio listeners
the benefits of finer, static-free broad-
casting. Already, more than 30 radio
stations have placed their orders with
Federal—for equipment that is being
made, shipped, and installed now.

Federal can equip your new FM station too—from
microphone to antenna. Federal's FM transmitters,
with the “Frequematic”’ modulator, assure outstand-
ing fidelity and carrier stability. And with Federal’s
new 8-Element Square-Loop Antenna, you can get an
effective radiated power eight times that of the trans-
mitter. For finer equipment, faster delivery,. and free
installation service—make Federal your one source for

all your FM needs.

Write Dept: B910 for ,ipfbgmatiop.

WSAP Portsmouth, Va. WSBT South Bend, Indiana
3-Kw Transmitter 10-Kw Transmitter
Associated Equip. S-Elemext Square-

d q q tenna

WTCN Minneapolis, Minn. D9y &N L
3-Kw Transmitter Associated Equip.
8-Element Sguare- WHIS Bluefield, W. Va.

Loop Antenna 20-Kw Transmitter
Associated Equip. lZ-EIXeanttSquare-

WWLH New Orleans, La. 0op Antenna
3-?&; Transmitter WCIL Carbondale, Ill.
Antenna 1-Kw _Transmit.ter
Associated Equip. Associated Equip.

WAPQO Chattanooga, Tenn. WJILS Beckley, W. Va.

3-Kw Transmitter

8-Element Square-
Loop Antenna

Associated Equip.

North Jersey Radio,

250-Watt Transmit.

WROL Knoxville, Tenn.
8-Element Square-
Loop Antenna #*
Associated Equip.
WBBM Chicago, Illinois
3-Kw RF Amplifier
WKWK Wheeling, W. Va.
3-Kw Transmitter
Associated Equip. #
WPAD Paducah, Kentucky
3-Kw Transmitter
Associated Equip. #
Uniontown, Pa.
1-Kw Transmitter
Associated Equip.

Inc.

Newark, New Jersey
3-Kw Transmitter
Antenna

Associated Equip.
Grand Rapids, Mich.
3-Kw Transmitter
Associated Equip.

Kankakee, Illinois
10-Kw Transmitter
Associated Equip.

#Call letters not yet assigned.

WMBS

‘tbln

Federal Telephone and Radio ( orporation

Ia Canada:—Federal Electric Manufacturing Company, Ltd., Montreal.
Export Distributors: —international Standard Flectric Corp. 67 Broad St., N.Y.C.

Newark 1,
New Jersey
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MODEL 7} 100~ 1000 ~ 3KC_ 5KC_ 10KC 20 kC
. - e P ﬁ
No. 4031 |\ — B / T
¢ N K L]
Q[ 7 /| T AN
4~ 3
T = 1 A
8 o | T s = 1|
2 =i T
B L4177 z NS Naae
o -1 LHT ~ | Z
Curve showing the I j 3
characteristics at each x “
point of attenuation 12— ~L-J[r—»— [
. . . 1 —
and equalization in 2 " I
db steps. = % @0 Ik KEVINL 5K KEYIN

Complete Selectivity on ONE Panel!

Capable of providing variable regulation over « range of 16 db
attenuation and 12 db equalization in 2 db steps at both ends
of the sound spectrum without wave distortion, the CINEMA
Program Equalizer is one of the most advanced units on the
market today.

Designed to fit the rapidly expanding needs of motion picture,
recording and radio broadcast industry for recording, re-record-
ing and high fidelity sound reproduction, this new equalizer can
be cut in or out of the line without changing the overall signal
level. Variable peak positions are available at 3, 5, and 10 Kilo-
cycles, selected at will by a key on the panel. Designed with a
constant “K" circuit, the impedance remains constant over the
entire range.

The illustrated Program Equalizer shown above is an arrange-
ment for a single channel. Multiple channel panels can be
supplied to fit your studio requirement.

SEND FOR LITERATURE
- ON TYPE 4031 EQUALIZER

CINEMA

ENGINEERING COMPANY

ESTABLISHED, 1935
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SPEECH CLIPPERS

(Continued from page 22)

(below 150 or 200 cps) is desirable in
communications equipment. A simple
RC filter is satisfactory. A rising fre-
quency response will result, and low
frequencies will not be bothersome.

The filter action should begin at
about 3,500 cps. . Higher frequencies
contribute nothing to communication,
and cause signals to be broader than
necessary. It is interesting to note
that the odd harmonics are prevalent
to a large degree in a clipped wave and
are a part of the modulation. A filter
cutting off at 3,500 cps will not pass
the third harmonic of a 1,500-cps tone,
and smoothes the wave back into some-
thing approaching its original form.
However, the peak voltage is still at
the predetermined level.

Two common types of = flters™*
are shown in Figure 7, together
with their attenuation characteristics.
In a appears the prototype, and b the
composite or wm-derived filter. The
composite filter with a value of 0.6 for
# will have a practically constant im-
pedance over the voice frequency
range, and therefore several sections
can be used in tandem without mis-
match. The different sections can be
assigned various frequencies of high or
infinite attenuation and a really formi-
dable filter will result. Terminating
half-sections are utilized in a complete
filter design. The total attenuation in
decibels is, of course, the sum of the
attenuations in all sections. The equa-
tion for attenuation assumes that there
is no dissipation in the filter.

It will be noted that the clipper used
with the 300-watt transmitter in the
experiments would prevent overmodu-
lation. There the clipping level was
at a voltage calculated to produce 1009,
modulation, and the audio gain control
was ahead of the clipper. The circuit
of the clipper in the amateur transmit-
ter is simpler, but the gain control fol-
lows the clipper and overmodulation
could occur under careless operating
practices. .

Since the effective microphune sensi-
tivity is extremely high in a clipper
amplifier, a noisy operating location
should be avoided. Close talking mi-
crophones and noise-cancelling micro-
phones are helpful if the noise cannot
be avoided. An alternative is to redyce
the gain preceding the clipper and talk
in a loud voice.

Peak clipping for receivers has also
been considered. Transmitters can
utilize clipping to put more power in

| their sidebands and thys compete with

atmospheric static or higher-powered
transmitters. However, a receiver is
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impartial; peak clipping there would
benefit all signals, with special advan-
tage for none. Experiments have con-
firmed this reasoning.

Conclusions

The clipper results in a high average
modulation, and improves intelligibil-
ity when reception is hampered by
static or when frequencies are con-
gested. The advantages of clipping
rise in proportion to the interference.
It also prevents overmodulation and,
in conjunction with a filter, contributes
to a clean, sharp signal with no splat-
ter. The carrier is fully utilized.

Credits

The clipper circuit of the amateur
transmitter was originally developed
by P. G. Wulfsberg for use in airborne
transmitters.  W. B. Bruene designed
this transmitter and supplied test
results.

Bibliography

W. L. Everitt, Radio Communica-
tion.

‘F. E. Terman, Radio Engineers’
Handbook.

TELEVISION TELEMETERING

Television-telemetering equipment developed by
Farnsworth in cooperation with Curtiss-Wright
and the Navy, which permits observers at a
ground station to see by television all instru-
ment recordings and indicators of pressures,
strains and structural failures of a test plane
in the air.

An instrument panel, strongly lighted, faces
a 23-tube television camera-transmitter in plane.

View above shows television-telemetering elec-
tric eye assembly, in which a fast lens focuses
the image on an image dissector.

Below, an open top view of the conversion-
modulator transmitter system.

BEAUTY WITH
ACCENT ON PERFORMANCE

TURNER COLORTONE MICROPHONES

New crystal and dynamic microphones
in a_choice of rich, gem-like colors

Modern as tomorrow .. . packed with
new petrformance features that give
more accurate pick-up and higher
fidelity reproduction of voice and
music . . . Turner Colortone Micro-
phones bring the beauty of matching
color to microphone applications.
Styled of rich, long lasting, shock
resisting plastic in a choice of color
finishes, they are especially adapted to
' orchestras, night spots, home recorders,
| and television studios. Green, orange,
yellow and ivory models are now in
production for limited delivery. Ask
your dealer or write for details.

TURNER COLORTONE CRYSTAL

® Highest quality Metalseal, moisture proofed crystal.
® 90° tilting head. Semi or non-directional operation.
® Wind and blast proofed.
® Barometric compensator.
® Choice of color finishes.
® Response: Within = 5db from 50 cycles to 10,000 cycles.
® Level: -52db below one volt/dyne/sq.cm.

Crystals licensed under patents of the Brush Development Company

® Turner precision diaphragm.
® 20 ft. removable cable set.

TURNER COLORTONE DYNAMIC

Heavy duty dynamic cartridge.

Alnico V Magnet for increased sensitivity.
Mu metal transformer shield eliminates
possibility of extraneous pick-up.

90° tilting head. Semi or non-directional
operation.

Wind and blast proofed.

Choice of color finishes.

Turner precision diaphragm.

20 ft. removable cable set.

Response: Within == 5db from 50 cycles
to 10,000 cycles.

Level: -54db below one volt/dyne/sq.cm.
Impedances: 50, 250, 500 or high.

Licensed under U. S. Patents of the American Telephone and
Telegraph Company, and Western Electric Company, Incorporated.

907 17th Street N. E. . Cedar Rapids, lowa
TURN TO TURNER FOR THE FINEST IN ELECTRONIC EQUIPMENT

L‘.'I’ %M?o .. BY TURNER

THE TURNER COMPANY
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Conditions for
TRANSFER OF MAXIMUM POWER

THE DESIRE AND DEMAND for good
efficiency often over-shadows the re-
quirements for the transfer of maxi-
mum power across a junction point
to a load in low-frequency power
transmission.  The communications
engineer is, however, faced with the
task of preserving and using to a
maximum the small amounts of power
that he has available, which in general
comes from the voice or musical in-
struments. As a result, engineers in-
volved in communications are much
more concerned with obtaining maxi-
mum power at reasonable distortion
from their devices rather than the
maximum efficiency. The simplest case
is that of obtaining maximum power
from a d-c source which has an in-
ternal resistance r. The problem is
usually formulated as shown in Fig-
ure 1.

In this problem, it is necessary to
find the value of the load resistor R
so that maximum power is obtained
from the source.

The power developed in R can be
expressed as

E 2
P:R( )
r4+ KR (1)

which when differentiated with re-
spect to R and set equal to zero gives
a maximum of power, when

R=r (2)

Discussion of Procedures Used to Secure Maximum Power

in Circuits.

Plots Offered May Be Applied to Antenna,

Cable, Acoustical Device Systems, etc., When Consider-
ing the Problem as a Source of Voltage in Series with a

Linear Impedance.

by H. E. ELLITHORN

Associate Professor of Electrical Engineering, University of Notre Dame
Engineering Consultant, Electro-Voice, Inc.

Under the requirements imposed vy
equation (Z) the maximum power ob-
tainable from a source is

E®

Py

B = (3)

Equation (3) gives the maximum
power obtainable from a source hav-
ing an internal resistance r.

It will be noticed that for equation
(3) to hold it is necessary that the re-
sistance in each direction at points I
and 2 must be equal or matched.

The efhciency of the circuit of
Figure 1 mayv be written as follows:
Since total power irom the emi source

Figure 2

Per cent of maximum power delivered when the load resistance does not match the source resistance.

26 o
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E
is E-I or E-

, the power de-
r+ R

livered to the load is

()

Therefore
power out R
eff. = = X 100%
total power in r+4+ R o~
4

If the condition of equation (2) is
satisfied, the efficiency is 509%.

While equations (3) and (4) give
expressions for power delivered and
efhiciency under the optimum conditions
when R =r, it is of great interest
to see what percentage of the maxi-
mum power or how many db below
maximum power and at what effi-
ciency the circuit is operating when
R 1s some multiple of the internal re-
sistance r. By dividing equation (3)
bv (1) we have

Figure 1
Representation of a simple case of obtaining
maximum power from a d-c source which has
an internal resistance, r.
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Eﬂ

Poox 4r
= or
P E ¢
(7) "
r+ R
P 4rR
- (5)
Prnux (r+ R)*
By giving R various values in

terms of 7, it is possible to find the
fraction of power delivered as com-
pared with the maximum power.
These results are plotted in Figure 2.

P

By taking 10 log(——) we get db
Pmsx

as

4rR
db = 1010g[ —————]
(r+ R)® (6)

Equation (6) is plotted in Figure 3
while equation (4) is plotted in Figure
4,

As an example of the use of the
curves, let us assume that the source
has a 72-ohm internal resistance and
a load of 144 ohms is connected to the
source. With these values » = 72 and
R =144, so R = 2r. Since the multi-
ple that R is of  only covers values
between zero and one, we take the
reciprocal /R or .5.

From Figures 2, 3, 4 we find that
899% of maximum power is trans-
mitted or is down .5 db and the effi-
ciency is 66.7%. If values of » and R
are interchanged so that R = .57 the
values become 899, of maximum
power transmitted or down .5 db but
at an efficiency of 33.3%.

When a source with internal resis-
tance, 7, is connected to a load resistor,
R, by a network of resistors, the in-
tervening network, provided it con-
tains no other sources of emf, may be
replaced by an equivalent T or = net-
work'; Figure 5.

In general the values of 4, B and
C will all differ from each other, but
A may equal B if the network is
symmetrical.

The network of Figure 5 may be
considered in two ways. The first is
by considering the elements to the
right of terminals I and 2 as con-
stituting a load on the source to the
left of terminals I and 2° Thus for
maximum power transfer across the
terminals 7 and 2 the impedance must

be matched at the junction. This
means that

* (B-4R)C '

A+ =7 7)

v wBREG

POWER

=
=2
=
=
[T
Q
-
=
wl
[
o
w
o

Figure 3
Plot showing how decibels may fall below maximum power.

Or solving for R, which is considered
as a variable, we have

(r—A4A)(B+C)—BC
R= (8)
A+ C-r

It is to be noted from equation (&)
that if 4 =7, then there is no physi-
cally realizable value of R which will
cause maximum power to be trans-
ferred across points I and 2.

The second way of looking at- the
circuit of Figure 5 is by use of The-
venin’s Theorem® at terminals 3 and
4. This simply' requires the impe-
dances to match at terminals 3 and 4,
resulting in

(r+ 4) C
- - =R (9)
r+A+R
(r+4) (B4+C)+BC
R = (10)
r4+A4+C

In contrast to equation (§), equa-
tion (10) always gives a physically

realizable value of R. This means that
it s always possible to maximize the
power into the load while it may not
be possible to maximize the power
input to the comnecting circuit.

To find the overall efficiency for
the circuit of Figure 5, we state that

Py

eff. = .
E-I

-When Ps, the power in the load R,

is expressed in general terms as well
as I, and mathematical simplifications
made, we have

C*R
© (B+C+ R{(r+4)
(B+C+R)+C(B+R)}
(11)
Differentiating equation (I1) with
respect to R and setting the differen-

tial equal to zero, to find a maximum,
we have

eff.

Figure 4
The per cent efficiency when the load is not matched to the source resistance.
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Equation (12) thus gives the valu(e o)f
R for maximum overall efficiency.
Figure 6 shows the experimental re-
sults for the circuit shown in Fig-
ure 7.

The calculated values of R from
equation (8), (10) and (I2) result
in values of R as 127, 138 and 177
ohms, as compared with experimental
values of 125, 140, 1R0 ohms.

While the derivations have been
given for d-c sources, the results are
equally valid for a-c supplies having
a pure resistance internal impedance
and working into a pure resistive
load.

To complete the study of impedance
matching, we can consider the gen-
eral a-c case shown in Figure 8.

The impedances Z, and Zi written
in polar form become |Z,| /0 and

T

Figure 7

# Circuit used to plot curves of Figure 6.

| Zn| /9. Now |Z,| many be
written as | Z | and | Zz| as k| Z |
where % is a pure positive number.
Using this notation, the magnitude
of the current squared is

[E|®

IIIS

I

[Z(cos® + kcosp)]®
+ [Z(sin'® 4 ksing)]®

(13)
Since the power delivered to the load
13

P=|1|"kZcosg
E*kZcos g

2 =
Z° [14+ K42k (cos © cos ¢
+sin®sing)]

(14)

By simplification, equation (I4) be-
comies

E*kcosg
(13)

:Z[1+k‘“‘+2kcos (0-¢)]

Figure 5

Circuit illustrating how an intervening network may be replaced
by an equivalent T or 7 network; the internal resistance Source,
r, is connected to a load resistance, R, by a network of resistance.

Figure 6

Performance of the T network shown in Figure 7.

Since the maximum power delivered
to a load in an alternating-current cir-
cuit is when the impedances in op-
posite directions from the junction
points are complex conjugates, we
have the maximum power given by

E2
Py = (16)
4Z cos©

For any values of Z, k, ¢ and ©
it is now possible to find the percent-
age of maximum power transmitted
across the junction points by dividing
equation (I5) by equation (16),
which after simplification becomes

4 cos ¢ cos ©
% P =

X 100
1+ Kk

+ 2cos (0-¢)
(17)

If the quantities ¢ and © of .equa-
tion (17) are known so that they be-

(Continued on page 33)

Figure 8

General a-c. case considered in study of impedance matching.
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RELAYS 4, GUARDIA

Whether the principle is electronic or mag-
netic . . . here are some of the latest,
greates! basic design Guardian Relays,
Solenoids and Stepping Switches we are

privileged to present to design engineers. »* X L. A
P ',l Each unit offers an unlimited number of vari-

ations . . . often making a standard Guardian
Relay a “'special,’ effecting big savings in time

¢

and money. Highly efficient, compact, low-
Series 40 A. C.
Laminated Relay

This laminated relay is de-
signed ta praduce maximum
output with minimum current
input. Typical uses include
contral of call system bells;
auxiliary far avtomatic radio
tuning; remate cantrol of frac-
tianal mators; safety devices;
instruments; sound movie
auxiliaries.

priced, long life, you can depend on it=—they'll
increase the dependability and quality of your
product.

Series 1-A Solenoid

’ ,/ The series 1-A Solenaid by
Guardian is one of numeraus
types for intermittent and con-
tinuaus duty. Applications in-
clude valve control and oper-
ation; electrical locking; clutch
and brake aperation; mate-
rial ejector; spray gun opera-
tion among others.

Serles T-110
Time Delay Relay

This relay employs o resist-
ance wound bimetal strip
to achieve a delayed oper-
ation from 10 fo 60 sec-
onds. Current flows through
the windings generating
heat, causing the bimetal .
strip to bend, closing a con- High Frequency
tact after the required time : . - . This A1SiMag insvlated relay
delay. = is compact, convenient, low
" in cost. In rodio applications
it is used for antenna change-
over, break-in, high voltage

Series A-100

Series 120

The Series 120 is o small,
compact relay. It is an ec-
onomical unit designed for

keying, grid controlled recti-
fier keying, remote control of
receiver and transmitter, and
other high frequency applica-

control needs which do not
exceed singie pole, double
throw combination. Econ-
omy and simplicity of con-
struction moke it possible
to offer the Series 120 ot o
low price compared with its
high quoality performance.

tions.

Series R Stepper

This Relay is built in three basic
types for A.C. and D.C. operation:
(1) Continuous rotation, (2) Elec-
trical reset, (3) Add and subtract.
Its principle application is auto-
matic circuit selection including
aulomatic sequence, automalic
wave changing on short wave
tfransmitiers, automatic business
machines, fotalizing units, con-
veyar contral.

CHICAGO 12, ILLINOIS

TLAYS SEAYING AMERICAN INOUSTAY
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Figure 1

Block diagram of a 25/50-watt mobile transmitter.

final p.a, the output power is 25 watts.

0 When enly one 4381A tube is employed in the
Using two 4381As results in an output power of 50 watts.

(Cowrtesy FTR)

MOBILE F-M TRANSMITTERS

ONE OF THE OUTSTANDING ADVANTAGES
of f-m is its ability to improve the sig-
nal-to-noise ratio in a receiver, afford-
ing a quieter and clearer signal. Of
course high fidelity is not required for
a communications system so that the
frequency response may be limited to
300 to 3,000 cycles. Similarly the fre-
quency deviation is reduced to %15 ke
which has been found quite satisfactor
for noise reduction to eliminate many
of the blind spots usually encountered
when a-m is employed.

Another property of the f-m wave
which makes it peculiarly adaptable to
mobile work, is its ability to suppress
the signal from an adjacent carrier or
a signal on the same carrier frequency.
If the mobile system is to work prop-
erly it is important that the strength
of the received signal from other sta-
tions on the same frequency be reduced
in volume so that no heterodyne or in-
terfering signal is heard. The ratio
or the desired to the undesired signal
in a-m has to be in the neighborhood
of 100 to 1 so that no interference will
be encountered. In f-m, on the other
hand, a signal ratio of only 2 to 1 is
necessary for suppression of the un-
wanted signal.

One of the major difficulties encoun-
tered with a-m is skywave interference
at night. Thus a-m stations must be
separated sufficiently in either fre-
quency or distance so that no interfer-
ence is encountered when the skywave
is present. In many cases it is there-
fore necessary to reduce radiation by
either a reduction in power or the use

*Instructor in Graduate Electrical En-
gineering courses, Columbia University.

Figure 2 -
Complete transmitter-receiver unit installed in
the trunk of a passenger vehicle.
(Courtesy FTR)

Part X of Analyses of F-M Transmitters Covers F-M Mo-
bile Communications Systems.

by N. MARCHAND"

Consulting Engineer
Lowenherz Development Company

of a directional antenna reducing the
primary coverage of the station.

By using an f-m transmitter in the
very high frequency band, this type of
interference is practically eliminated
and no precautions need be taken.
Thus, many more stations may be em-
ployed and the coverage of each one
may remain the same for night as for
daylight operation.

A 25/50-Watt Transmitter”

In Figure 1 we have the block dia-
gram of a 25- or 50-watt mobile 30 to
44-mc f-m transmitter, with a 6AKS5
modulator modulating a 6AKS oscil-
lator. Two 6AKS tubes in cascade
multiply the output frequency of the
modulated oscillator by sixteen. The
signal is then fed into a 6V6 doubler-
driver amplifier. This tube delivers
sufficient powerto drive either a single
4381A tube for 25 watts output power
or two 4381As for 50 watts of output
power. \

The 6AKS5 tubes are of the minia-
ture type so that the power consump-
tion in the standby position is very
small. The stages are all class C am-
plifiers and are driven well beyond
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their saturation so that changes in tube
characteristics or slight changes in
emission should have no effect on the
operation of the transmitter,

The output from the power amplifier
is fed into a matching network which
couples to a 34-ohm antenna. A 0-50
microampere meter is employed with a
switch so that the grid currents of the
multipliers and the power amplifier can
be read.

Squelch Circuits

The f-m mobile receiver used for
police, fire, and other similar emer-
gency applications, is usually on as long
as the vehicle is in service, while the
transmitter at the home station may be
on only a few times a day, usually for
the duration of the broadcast. Since
the receivers are very sensitive, we
have an in-between-signal noise prob-
lem; a blast of noise heard when there
is no quieting signal from the trans-
mitter. Therefore every receiver em-
ploys some type of squelching circuit
to mute the output when there is no
transmission.

1Federal Telephone and Radio Corp.
[To Be Continued ]
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THE LOGICAL CHOICE...
Eimac 4=-250A Tetrode

Proven performance is the reason why the EIMAC 4-250A
tetrode is the logical choice when a dependable power-
amplifier tube is needed. Below are listed characteristics
and design features of the EIMAC 4-250A which explain
why this tetrode is picked for power.

HIGH POWER—LOW DRIVE:

At frequencies up to 70 Mc. the EIMAC 4-250A
develops a power output of 750 watts with a drive
of less than 6 watts.

LOW PLATE—GRID CAPACITANCE:

Extremely low plate to grid capacitance, only 0.12
uufd, permits operating without neutralization in
many cases—simplifies neutralization in others.

OPERATIONAL STABILITY:

‘The unique arrangement of low inductance leads,
plus especially treated grids insures exceptionally
stable operation.

COMPACT—RUGGED:

Approximately 3% x 6% inches in size, the 4-250A
has been constructed to withstand abnormal abuse
—and give extra long life.

The 4-250A is just one of a host of EIMAC tubes de-
signed for long-life and trouble-free operation. Investigate
the possibilities of their use in your transmitters today.
Contact your nearest EIMAC representative, or write
direct for full technical information.

EITEL-McCULLOUGH, INC., 1265F San Mateo Ave., San Bruno, Calif.

Export Agents: Frazar and Hansen, 301 Clay St., San Francisco 11, Calif.. U.S. A,

Follow the Leaders to

ott
ot

TuBE®

THE COUNTERSIGN
OF DEPENDABILITY IN ANY
ELECTRONIC EQUIPMENT
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VETERAN WIRELESS OPERATORS ASSOCIATION KNEWS

A

. McGONIGLE, President

Personals

IT 1s xow L1. CoL. Manuel Fernan-
dez, chief of communications of the
Army Transport Command, with
headquarters at Memphis, Tenn. . . .
Paul W. Newman, a former Chief
Radioman in the United States Coast
Guard 1s now with Tropical Radio
at Hialeah, Fla. . . . Guy Entwistle,
formerly chairman of our Boston
chapter and president of the Massa-
chusetts Radio School, has moved his
school quarters to 271 Huntington
Avenue, Boston. He reports a rec-
ord enrollment. . . . We have some in-
teresting notes about a new member,
Charles E. Williams of Seattle, Wash,,
who first went to sea in 1915, He
has seen service ahoard numerous
ships including the S. S, Admiral
Schley and at the Puget Sound Navy
Yard from 1917 through 1946.

H. P. Schueler, who hails from Pitts-
burgh has been commercially active
since 1930, with the United Fruit
Company, TWA, Eastern Airlines and
Keystone Radio School as an instruc-
tor. He 1s now broadcast engineer at
WIJAS. . C. W, Phillips in com-
mercial radio since 1917, served
aboard the old U.S.S. South Carolina,
a veteran Navy vessel. He then went
to Tropical Radio and today he is
manager ol Cia. Radiograhca Inter-
nationale de Costa Rica, San Jose,
Costa Rica. Veteran member
O. J. Cain, a commercial wireless op-
erator since 1925, recently sales man-
ager of the Radiomarine Corporation
of America, is now president of the
Industrial Radio Corporation, Nor-
folk, Virginia, E. W. Mayer,
commercially active since 1919, who
served at WPR, San Juan, Puerto Rico,
and then the FCC is now with CAA
in San Juan. ... Tropical Radio Tele-
graph Company has given up its New
York office, Our own treasurer and
executive secretary, “Bill” Simon, will
continue to serve Tropical as general
manager with headquarters at Pier 7,
North River, N.Y.C. . . . Our con-
gratulations to Commodore E. M.
Webster, honorary member and former
Chief of Communications of the
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RCA BUILDING 30 Rockefeller Plaza, New Yorr N. Y.

Jack Poppele, VWOA life member, vice president

and chief engineer of WOR, who as president

of the Television Broadcasters Association

directed the very successful second TBA con-

ference and exhibit at the Waldorf Astoria in
New York City recently.

United States Coast Guard, who has
heen appointed chief advisor to the
American Shipping Association. . . .
Veteran member L. R. Dawson con-
tinues active in VWOA affairs out
Honolulu way. . . . W. A. Breniman,
a World War | veteran operator, who
served aboard ship for eight years
obtaining his first class commercial li-
cense in 1919, is now chief of the
commercial operations division of

CAA.
Fortieth Anniversary

OUR SINCERE CONGRATULATIONS 1o
General “Dave” Sarnoff, first VWOA
life member, upon the completion of
fortv years of outstanding service to
the advancement of the radio art, a
service which industry applauded at
an anniversary dinner at the Waldorf
Astoria in N. Y. City on September
30. . .. A boy of nine, DS came to this
country lacking a knowledge of the
language. In 1906 he became a wire-
less messenger, learned the art of
telegraphy and in 1908 he became an
operator at Siasconsett, the pioneer
wireless station. Then in 1911 he be-
came an operator abeard the S. S.
Harvard. Later that vear he went
into the Arctic ice fields as a wire-
lessman aboard the S. S. Beothic.

COMMUNICATIONS FOR OCTOBER 1946
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GEQRGE H CLARK, Secretary

Attended Pratt Institute in 1912, while
serving at the Wanamaker station in
New York, during which period he
received the ill-fated Titanic mes-
sages. As chief radio inspector for
the Marconi Companv in 1913 he
made the first tests of radio equipment
aboard a D. L. & W. train. In 1919
DS became commercial manager ot
the newly formed Radio Corporation
of America, and in 1930 was elected
president of RCA. DS received the
first VWOA  Marconi Memorial
Medal of Achievement. Always a
staunch supporter of veteran wireless
affairs, General *“Dave” Sarnoff is
general chairman of our Marconi
Memorial Fund.

75th Birthday

WE CONGRATULATE ONE OF OUR first
honorary members, 75 vears young G.
Harold Porter, who was born in Car-
bondale, Pa., in 1871. He began his
career, at the age of nine, with the
mming department of the Delaware
and Hudson Railroad as a breaker
boy. He later became a messenger
boy with the same company, studied
telegraphy and at twelve was a tele-
graph operator.  jJoined the Kings
County Elevated Railway Company
and then was appointed division op-
erator in charge of the New York Di-
vision of the Baltimore and Ohio. In
'98 he was named chief clerk of B&O,
leaving in '06 to become traffic man-
ager of the Tyler Lumber company
and a year later secretary. Entering
wireless in 1913 with the Marconi
Company, GHP directed purchasing
of equipment for the high power sta-
tions in New Jersey, Massachusetts,
California, Alaska and Hawaii. In
'l7 he became assistant commercial
manager of the Marconi Company.
He went to San Francisco in 1925 as
manager of the Pacific division of
RCA and in 1930 he was elected vice
president of RCA in charge of Pacific
coast activities. Following retirement
in 1936, he associated himself with the
Preferred Accident Insurance Com-
pany, as a special representative, a
connection he still retains. i
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Clean modern styling combines with ad-
vanced electrical design to make the NC-46 an
outstanding choice for the amateur. Workmanship
is of traditional National quality in spite of moderate
price. Features of the NC-46 include a series valve noise

limiter with automatic threshold control, CW oscillator, sepa-
rate RF and AF gain controls, and amplified and delayed AVC.
Four coil ranges cover from 550 Kc. to 30 Mc. A straight-line-

frequency condenser is used in combination with a separate bandspread
condenser. Look over an NC-46 at your dealer’s, study it inside and out.

It's a lot of receiver for your money.

MALDEN, MASSACHUSETTS

W\

NATIONAL COMPANY, INC.
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The No. 90281

High Voltage Power Supply

The No. 90281 h gh vo tage power supply
has a d.c. output of 700 volts, with maximum
current of 250 ma. In addition, AC filament
power of 6.3 volts ot 4 amperes is also
available so that this power supply is an
ideal unit for use with transmitters, such as
the Millen No. 90800, as well as general
laboratory purposes.

The power supply uses two No. 816 recli-
flers and has a two section r filter with 10
henry General Electric chokes and a 2-2-10
mfd. bank of 1000 volt General Electric
Pyranol capacitors. The panel is standard
8%" x 19"/ rack mounting.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

POWER TRANSFER

(Continued from page 28)

come constants, it is possible to dif-
ferentiate equation (I7) with respect
to & and find value of % for which the
per cent of power is a maximum. This
results in

9P Ly
3% = -dcosecos®(I-3) =0 or

1
4 cos ¢ cos © (l——) =0
k* (18)

There are three possible solutions
for equation (18), namely: cos ¢ = 0;
cos 8 =0;

ar  ([P— =
k2

If cos ¢ =0 then ¢ = 90° or the load
is all reactance and thus it can absorb
no power, resulting in a minimum.
If cos® =0, then ® = 90° and thus
the internal impedance of the gen-
erator is all reactance and by the pre-
ceeding work, it will be also neces-
sary that the load be a reactance to
match.  However, a pure reactance

load absorbs no power. The third
1

case, 1 - — =0, results in k* =1 or
k2

k= +1or —1. By our definition of
k, we are inherently restricted to
positive values so the -1 value is
ruled out. We are led to the conclu-
sion that if © and ¢ are specified, the
maximum fraction of the possible
power available from the source is
obtained when the magnitudes of the
generator and load impedances are
equal.

Further, if the ratio of impedance
magnitudes is known and the angle
© of the generator impedance also
known, the maximum fraction of
power is obtained by again differenti-
ating equation (I17), but with respect
to ¢ instead of k resulting in '

2
3: & —4('1" )sine¢—8 sire 8 =0 or
2k sine ©
sine ¢ =~ ——— (19)
14K

Equation (19) gives the sine of the
angle that the load impedance should
have to obtain maximum power for
given values of £ and 6.

By similar work, if the angle of the

YOU GET MANY

Rowe No. 7
Permanent
Magnetic
Driver Unit

XTRA power, extra long life, extra

freedom from break-downs, extra
ease of replacement . . . these are but
a few of the many extras you get in
the ROWE No. 7 PERMANENT MAG.
NET . . . first choice of sound engi-
neers who investigate thoroughly and
analyze carefully.
The 3 Ib., 4 oz. ALNICO Magnet
gives power and permanency, com-
bined voice coil and diaphragm as-
sembly heads off trouble, provides for
quick replacement if necessary. Write
for circular giving complete details.
Address, Dept. 34.

ELECTRONICS DIVISION

D
» Jn/uﬁriex

3120 MONROE ST.,TOLEDO 6, OHI0

—MI1C O0—
ENGRAVER

For lettering panels of steel, aluminum,
brass, or bakelite, or for marking
finished apparatus.

A sturdy machine for routine production
as well as occasional engraving.

Attachments increase its versatility to
include large work on flat or curved sur-
faces.

Excellent engraving can be produced by
an inexperienced operator.

Prompt delivery. Catalogue on request.
Priced from $115 with Type

Mico Instrument Co.
88 TROWBRIDGE STREET

CAMBRIDGE, MASS.
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generator impedance is controllable,
then for maximum fraction of total
possible power

2 ksine ¢
sine® — — — (20)
RE S

As an example of the use of the
equations, the following values are as-
sumed :

Z,=100 /45 and Z,=20/30.

From equation (I7) the per cent of
maximum possible power delivered is
since & = .2

4 cos 30 cos 45
1+ .04

Y% P =

+ 2 cos (45 -30)

X 100 = 34.3%
If Z,=100/45 and Rr=20/2,
then by equation (19)

2 (.2) sine 45

sine ¢ — — = -.272

1+ .04

or
@ =—15° 50

If this value of ¢ is used, the per
cent power becomes, from equation

17y,
4 cos = 15° 50’ cos 45
1.0 4 .04

%P =

+ 2 cos (45 4 15° 50')

= 44.0%

While the foregoing developments
have been made using the more fa-
miliar electrical impedance symbols,
the results are applicable to all impe-
dance circuits. As a result, equation
(17) will hold for mechanical, acous-
tical or electrical impedance condi-
tions. The curves of Figures 2, 3, 4
many be used for antennas, cables,
amplifiers, as well as acoustical de-
vices, if they may be considered in the
problem as a source of voltage in
series with a linear impedance.

References

~ *Everitt, Communication Engineer-
ing, pp. 28-30; First Edition, Mc-
Graw-Hill.

"Reference 1, p. 38.

"Reference 1, p. 36.

*‘P. K. McElroy, Proceedings IRE;
Margch, 1935.

*Shea, Transmission Networks and
Waye Filters, chapter IV; D, Van
Nastrand Co. Ware and Reed, Com-
munication Circuits, chapter XI,"2nd
Edition ; J. Wiley. L ‘

SHALLCROSS

Quality-proved on the world’s most
exacting applications

NOW . . . the foremost Attenuator line . . . Variaten . . . is now
being engineered and put into production by a national leader
in precision electronic equipment . . . SHALLCROSS.

To a line already popular with broadcast, communication,
recording and movie-sound equipment studios, has been added
the complete facilities of this leading producer of fine electrical
measuring instruments, selector switches and precision wire-
wound resistors.

SHALLCROSS VARIATEN ATTENUATORS employ wire-
wound resistors. Stone-lapped brush and contact surfaces assure
complete overall contact for minimum noise level and lengthened
service life. Types include ladder mixers, bridged and straight “T”
attenuators, bridged and straight “H” attenuators, grid control
potentiometers, loud speaker volume controls, turn-table faders,
D.B. and V.U. meter range-extenders, and fixed pads for every
purpose. Special designs available to specifications.

DEPT. C-106, COLLINGDALE, PA.
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VARIABLE ATTENUATORS

Shallcross Manufacturing Co.
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* Clarostat originated and pion-
eered the tube-type or plug-in re-
sistor. And Clarostat is still the only
one offering these features:

MICA SUPPORT FOR WINDINGS
GLASOHMS FOR MAIN LOADS
POSITIVELY CENTERED SUPPORT
WINDINGS CANNOT SAG OR SHORT

POSITIVELY CHAR-PROOF THROUGH-
ouT

ADEQUATE SAFETY FACTOR

Remember this inside story when buying
or specifying tube-type resistors. Dont be
satisfied with less! Bulletin No. 107, with
complete engineering data, sent on request.

CLAROSTAT MFG. C0., Inc. - 285:7 N. 6 St., Braoklyn, N.¥.
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ACOUSTICAL CORRECTION
BY SOUND DIFFUSION

[See Front Cover)

by FORREST L. BISHOP

Chief Engineer
Kasper-Gordon, Inc.

Semi-Spherical 12" to 36" Dif-
fusers Arranged in Random Pat-
tern on One Wall Used to Im-
prove Acoustical Properties of
Recording Studio.

WITH HIGH-FIDELITY reproduction a
must characteristic of all types of re-
cording today, the studio has become a
major fidelity factor. For it is in the
studio that many basic problems can
originate. It has thus become neces-
sary to develop or redesign studios
that have a minimum of acoustical
faults.

In our Boston studios we were faced
with a problem of boominess resulting
from phase distortion and reverbera-
tion. By carefully gplacing the micro-
phones, this:could be modified, but
critical placement was an expensive
time-consumer. And from a technical
standpoint, it was a nuisance.

Our early analysis of the acoustical
properties of the studio indicated that
two major factors contributed to the
defect, the most obvious of which were
the room dimensions, 28 Xx 12/10”
with a height of 10’ 6”. This is hardly
the ideal as derived from the ratio of

the 3\/2. Another, and, as it now ap-

' pears, the principal cause of distortion,

was the construction of two walls, a
long wall on the control-room side and
a short wall meeting the long one at
right angles, both of which were sur-
faced with painted wallboard. An-
other long wall dand ceiling were treated
with panels of acoustical cane. The
remaining short wall, almost com-
pletely filled with long windows, was
draped.

A series of test recordings were
made and measurements were taken at
various positions in ‘the room with a
sound level meter! at frequencies from
30 to 10,000 cycles. In all measure-
ments, high peaks appeared in varying
degrees within the range of 100 t6

ey

1General Radio.
?Kasper-Gordon design.

s
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HOPP 2 g0zcc
RADIO DIALS

DIAL WINDOWS, NAME PLATES, GAUGES,
CALCULATORS, SCALES. CHARTS, ETC.

SN

o
o=

)]

PLASTIC RADIO DIALS have endless possibilities
in design, size, shape and color combination.  Attrac-
tive and durable, our radio dials, windows and sqales
are preferred by many leading Radio manufacturers.

Not only for dials, but for numerous other elec-
tronic and electrical applications, Laminated Plastics
are preferable.

Consult with our artists and engineers regard-

ing applications for your particular purpose, Or .. . .
send us your blue prints or samples for quotation.

THE HOPP PRESS, INC.

460 W.34th STREET, NEW YORK 1,N. Y.

ESTABLISHED 1893

150 cycles together with long hang-
overs of reverberation. We were thus
reasonably sure that the painted walls
were resonating within the indicated
range.

The construction of the building in
which the studio was located did not
permit any change in the room dimen-
stons. Consequently, our corrective
experiments were concentrated on the
resonating walls.

Heavy drapery was not the answer.
This resulted in complete deadening
which removed all life and sparkle
from the test recordings.

Since absorption proved a failure,
we believed that diffusion might bring
about the desired effect. The conven-
tional treatment would have been poly-
cylindrical, but we decided to use semi-
spherical diffusers? We believed that
we would have greater control over
the amount and quality of diffusion by
the addition, subtraction and placement
of the diffusing semi-spheres.

The spheres were made from a ce-
ment and cellulose mixture, easily
molded to the desired size and shape.
When set they become rigid, slightly
porous and very rough surfaced. :

The semi-spherical sections ranged
in size from twelve to thirty-six inches
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across. When permanently attached,
they were bolted to the walls by special
steel brackets.

Diffuser Placement

In determining the position of the
diffusers, they were arranged in a ran-
dom pattern, more diffusers being use
at the end of the studio where less life
was desired. To carry out the prin-
ciple of diffussion still further, @ con-
vex pane of plexiglass was installed in
the control-room window.

The resulting acoustical improve-
ment was evident immediately. Those
familiar with the studio recognized it
by ear alone. The series of test record-
ings and measurements which fol-
lowed proved that all boominess had
been eliminated. Microphone place-
ment was no longer critical. Both
speech and music were recorded with
high-fidelity quality. Piano record-
ings, which formerly were made with
great difficulty, could he cut with
fidelity at all instrumental amplitudes.
A recent choral-group transcription
proved the effectiveness of this acous-
tical treatment. A chorus of sixty re-
corded in our small studio, a procedure
that would have been impossible in the
old studio. And the disc reproduction
was excellent.

PULSE TIME MODULATION

B SMAPER

RF.

MIXER
FROM
ANTENNA

LF V¥ PULSE aU0i0
e aMPLIRIER TECTOR | . | DEMODULATOR| AMPLIFIER
i oo LOUO SPEAKER

Above, block diagram of the pulse timne modula-
tion receiver used in the multiplex broadcastm‘g
system developed by the laboratories of L.T.&T.
Below, diagram sbowing the evolution of pulses
from their generation to the final interleaved
time-modulated multiplex pulse sequence.

M A SAWTOOTH GENERATOR ™\
ﬁ—A——- ouTrVT
DELAY LINE OUTPUT
———— AT MARKER PULSE TAP

L . GELAY UNE QUTPUT
/ - AT CHANNEL i Tap

OELAY LINE OUTPUT
gl o A AT CHANREL #2 TAP
[] 8 REPETITION
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Hh _JL,rf HH nASE SEMIES
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Guaro T T '|"_ MODUL ATION DISPLACEMENT

MANY TYPES OF MICROPHONES
NOW ADAPTABLE TO THE NEW

CANNON ELECTRIC TYPE *"XL”
CONNECTOR

ADAPTER

% &N ‘
kﬂ ELECTRO-VOICE N\ >
3

“630-C" with N\

TURNER “211" with "5y
XL-3-50T Adapter @
ADAPTER

AN

Al

‘ @ CALCO with XL-3-50N

1 Adapter and XL-3-11
zA Plug

e G e s S et b R
‘ ¥ E B i

v with o
BR XL-3-50N Adapter

E\ ASTATIC "“N30S"
&
1 4

UNIVERSAL 'D20A"
with XL-3-50 Adapter
and XL-3.11 Plug

SHURE “Unidyne"’ SHURE "708A"
with with
XL-3-50N Adapter XL-3-50N Adapter

TR TR e s B R T e fo

For users of microphones in broadcasting stations, public address and general call
systems, Cannon Electric has developed three new adapters for a variety of popular
microphones. These adapters make it possible to install easily and quickly the
Cannon Electric Type “XL” receptacle in the mike base for connection with the
XL-3-11 Plug. A few of the popular types are shown above.

“XL” Connectors assure users many new features in a compact, small, light-
weight fitting. The latchlock latches and locks the plug when engaged. Other
desirable features are (1) polarizing key, (2) streamlined shell design, (3) threads
for insert retaining screw tapped in metal barrel, (4) tapered rubber, cable grip
bushing and strain relief spring, and (5) provision for grounding contact.

“XL” Connectors are moderately priced, ranging from $1.00 to $1.25 lisc.
Prices of adapters upon request.

i Further information on the plug and four re-
c A N N o N ceptacle designs will be mailed upon request.
Ask for the new XL-246 Bulletin, or contact
your local jobber. Address Dept. J-121, Can-
o non_Electric Development Co., 3209 Hum-
E L E I R boldt St., Los Angeles 31, Calif. Export office
for wo%ld area, eci(clglpting Britain&nd psosses-
stons, Frazar an ansen, 301 ay Street,

DEVELOPMENT COMPANY San Francisco.

3209 Humboldt St., Los Angeles 31, Calif.

IN CANADA {(and British Empire export)
CANNON ELECTRIC COMPANY, Ltd. TORONTO

% -
CANNON
ELECTRIC

Sk
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SPECIFICATIONS:

Individvally calibrated dial.
o OUTPUT SYSTEM: 1 to 100,000 microvolts
with negligible carrier leakage.
¥ OUTPUT IMPEDANCE: Constant at 17 ohms.
. MODULATION: 400 cycle internal avdio oscillator.
Deviation directly calibrated in two ranges: 0 to
30 kc. and O to 300 kc.
Can be modvulated from external audio source.
» Audio fidelity is flat within two db from
d.c. to 15,000 cycles.
Distortion is less than 1% at 75 kc. deviation.

PROMPT DELIVERY

CARRIER FREQUENCY RANGE: 86 to 108 megacycles.

NEW JERSEY

e e

Largest Stocks - Complete Service
From one Central Supply Service

Leading industrial and engineering firms depend
on the ALLIED Catalog as their Buying Guide
for everything in radio, electronics and sound.
Lists more than 10,000 quality items . . . radio
and electronic parts, vacuum tubes, tools, test
instruments, audio amplifiers, accessories . . .
complete lines stocked by a single reliable source.
Try ALLIED’S expert, specialized industrial
service. Send for FREE Catalog now!

Evenything cn Radie and Electronics

R R R R R PR TP PP Y TR TTRY

ALLIED RADIO COR

833 W. Jackson Blvd., Dept. 31-K-6, Chicago 7, Illinois
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Sound Equipment

See ALLIED’S wide selection
of Intercom, Paging and Pub-
lic Address systems. Models
for every industrial purpose.

Send for

Youn
2 ALLIED
CATALOG
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NEWS BRIEFS

ROCHESTER FALL MEETING PROGRAM
[RMA Eng. Dept. and the IRE]

The Sheraton Hotel
Rochester, N. Y.
November 11, 12, 13, 1946

MONDAY, NOVEMBER 11

9:30 A.M. Technical Session
Electronic Transducers; H. F. Olson,
RCA Laboratories
Some Canadian Television Aspects;
Gordon W. Olive, Canadian Broad-
casting Corporation
Television at Bikini; Donald G.
Fink, McGraw-Hill Publishing Com-
pany, and Captain_ Christian L. En-
gleman, Electronics Coordinating
Officer, Operation Crossroads

2:00 P.M. Technical Session
Television Broadcasting as a Public
Service; Raymond F. Guy, National
Broadcasting Company
Color Television; Paul H. Reedy;
Columbia Broadcasting System
Measurement Methods for Ferro-
magnetic Matertals; Horatio W.
Lamson, General Radio Company

8:00 P.M. General Session
Death Rays — Are There Swuch
Things?, A. F. Murray, Consulting
Engineer

TUESDAY, NOVEMBER 12

9:30 A.M. Technical Session
Television Sound Channel; R. B.
Dome, General Electric Company
Report of RMA Data Bureau; L. C.
F. Horle, RMA Data Bureau
Some New Tube Developments; F.
E. Gehrke, Sylvania Laboratories
Wide Band I-F Amplifiers Above
150 Mc; Matthew T. Lebenbaum,
Airborne Instruments Laboratory,
Inc.

2:00 P.M. Technical Session
A New Frequency Modulated Signal
Generator; D. M. Hill, Boonton
Radio Corporation
A Comparison of A-M with F-M n
Broadcasting; M. G. Nicholson,
Colonial Radio Corporation

WEDNESDAY, NOVEMBER 13

9:30 A.M. Technical Session
Application of Selenium Rectifiers
to Receiver Designs; Harold Heins
and T. M. Liimatainen, Sylvania
Electric Products, Inc.
Report on Television Standards;
D. B. Smith, Philco Corporation
Recent Improvements in Television
Equipment (With Demonstration),
G. L. Beers, RCA Victor Division

2:00 P.M. Technical Session
Production Design of Magnetic Wire
Recorders (With Demonstration);
Roy S. Anderson and George W.
Carlson, Stromberg-Carlson Company
High Frequency A-M Broadcasting
Designed for Swmall Community
Use; Sarkes Tarizan, A. Valdettaro,
and M. Weijdel, Consulting Engi-
neers

8:00 P.M. Photographic Session
Recent Developments in Color Pho-
tography; A. L. TerLouw, Eastman
Kodak Cgml)axly

FRANKART BECOMES LEAR SENIOR
PROJECT ENGINEER

William F. Frankart has been named senior
radio project engineer for Lear, Inc, Grand
Rapids, Michigan.
Mr. Frankart was formerly chief radio engi-
neer for Precision Specialties, Inc., Los Angeles.
* * *

LAIRD NOW PARTS ASSOCIATION
CHAIRMAN

Roy S. Laird, vice president and sales manager
of Ohmite Manufacturing Company, Chicago.
has been elected chairman of the Association of
Electronic Parts and Equipment Manufacturers,
to succeed J. -A. Berman of Shure Bros.

Les Thayer, Belden Manufacturing Company,
was elected vice chairman; Miss H. A. Stani-
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land, Quam-Nichols, was reeclected treasurer;
and Ken C. Prince was reelected executive
secretary.

Roy S. Laird

« % *

DeNIKE JOINS MORRIS F. TAYLOR CO.

G. E. DeNike has been named vice president of
the Morris F. Taylor Company, 8416 Georgia
Avenue, Silver Spring, Maryland, manufac-
turers’ representatives.

Mr. DeNike was formerly director of public
relations and sales manager of the distributor
division of National Union Radio Corp.

* * *

CANNON ELECTRIC WATERPROOF
CONNECTOR BULLETIN

A 4-page bulletin describing waterproof con-
nectors, type W, designed specifically for sub-
marine geophysical exploration, has been puby-
lished by the Cannon Electric Development
Company, 3209 Humboldt Street, Los Angeles
31, Calif.

Watertight coupling between the connectors
is said to be effected by the use of Acme
threads on coupling nut and shell, together with
a special rubber ring. The cable entry of the
plug is sealed with a threaded gland nut,
having a rubber packing bushing.

* ¥ K

GOVERNMENT OFFICIALS ATTEND
FARNSWORTH R.R. RADIO TEST

Members of the FCC, ICC and officers of the
Army Transportation Corps, recently attended
+ Farnsworth demonstration of railroad radio
at the Potomac Yards in Fort Wayne, Ind.
Tests were conducted over a 10-mile trip,
using five fixed stations and with a second
locomotive equipped with mobile radiotelephone

equipment.
* *

DUDLEY GRAY FORMS
MANUFACTURING COMPANY

Dudley Gray has resigned as vice president.
general manager and chief engineer of Doolittle
Radio Co., Inc., to form his own company, thc
Dudley Gray Manufacturing Co., 612 N. Maichi-
gan Ave., Chicago 11, IIL

* ¥ ¥

COLLINS RADIO APPOINTMENTS

.. E. Bessemer has been appointed general
manager of the manufacturing division of the
Collins Radio Company, Cedar Rapids, Jowa.
He was formerly chief production engineer.

I.. Morgan Craft has becn named vice president
in charge of engineering and manufacturing.
He was formerly general manager of the manu-
facturing division.

Captain Willis E. Cleaves, U.S.N,, has been
appointed manager of the aviation sales depart-
ment of Collins,

L. M, Craft L. E. Bessemer

* * *

CLAROSTAT ACQUIRES KURMAN

Kurman Electronics Corporation, Long Island
City, N. Y., has been bought by Clarostat Mfg.
Co., Inc., of Brooklyn, N. Y.

'he new officers of Kurman Electronics,
which will operate as a Clarostat subsidiary,

(Cuntinued on page 40)

ANDREW
DRY AIR
EQUIPMENT

for
pressurizing
coaxial cable
lines

TYPE 1800
AUTOMATIC DEHYDRATOR

A compact, completely automatic unit that pressurizes coaxial transmission lines
with clean, dry air. Starts and stops itself. Maintains steady pressure of 15 pounds.
A motor driven air compressor feeds air through one of two cylinders containing
a chemical drying agent where it gives up all moisture and emerges absolutely
clean and dry. Weighs 40 pounds; 14 inches wide, 14 inches high, 11 inches deep.
"Power consumption, 210 watts, 320 watts during reactivation.

TYPE 720
PANEL MOUNTING
DRY AIR PUMP

Specially designed for use in equip-
ment requiring a small, built-in source
of dry air. Only 2 inches in diameter,
6 inches long. Pressures as high as
30 pounds are easily generated. Piston
type compressor drives air through a
chemical drier. Pump supplies dry air
with only 7 to 10% relative humidity.
Additional silica gel refills available
at reasonable cost.

TYPE 876-B

Designed over the simple tire pump principle, this all-purpose
dry air pump has numerous applications. Output of each stroke
is about 26 cubic inches of free air. Transparent lucite barrel

holds silica gel. Supplied complete with 7-foot length of hose.
Height 251/, inches. Net weight 81/, pounds.

Andrew Dry Air Equipment is used in a multitude
of other applications. Write for further information.

ANDREW C€O.

363 E. 75th ST., CHICAGO 19, ILLINOIS
Pioneer Specialists in the Manufacture of a
Complete Line of Antenna Equipment
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NEWS BRIEFS

(Continued from page 39

are: Victor Mucher, president; George Mucher,
executive vice president; Nathan Kurman, vice
sresident in charge of research; William Mucher,
treasurer; and Charles H. Burnell, secretary.

*

S. J. McDONALD, JR., JOINS
SYLVANIA SALES STAFF

Samuel J. McDonald. Jr., has been appointed
o the sales staff of the radio tube division of
Sylvania Electric.

G.E. TRANSMITTING TUBE MANUAL

A 600 page technical manual on transmitting
tubes has been prepared by Genmeral Electrig
Company’s tube division.

The manual, which sells for two dollars, coy
tains photographs, outline drqwiqga, ratings,
performance curves, and application data on
94 tube types.

SCHULTZ, JR., JOINS
COOK RESEARCH

Edward E. Schuliz has joined the engineering
staff of the Cook Research Laboratories, of the
Cook Electric Company, Chicago 14, Il

Mr. Schultz was formerly chief engiuneer of
Press Wireless.

The time-tested Par-Metal
line presents superior fea-
tures of styling, design, and
construction. True to policy,
Par-Metal continues to
specialize in Electronic
Housings exclusively...and
is therefore able to offer
leadership in value. Com-
pare! Write for Catalogue.

RADIO PARTS

SETS « AMPLIFIERS

Concord Catalog FREE!

* %

WABC CALL LETTERS
CHANGED TO WCBS

The call letters of WABC will be WCBS, after
November 1. R
WABC-FM will become WOCBS FM and
WCBW will be changed to WCBS-TV,
* *

INDIANA STEEL EXPANDS

Indiana Steel Products, Valparaiso. lnd., will
soon build a plant in Greenburgh, Westchester
i County, New York.
The Cinaudagraph Corporation, Stamford,
Connecticut, was recently purchased by Indiana
| Steel.

PREMIER METAL ETCHING BOOKLET

An 8-page booklet describing etched and litho
| sraphed metal instrument dials, panels, plates,
] scales and gauges, has been released by the

Premier Metal Etching Company, 21-23 44th
l Ave., Long Island City 1, N. Y.

BARKER & WILLIAMSON ACQUIRE
NEW FACTORY

Barker & Williamson have leased a factor
building in Bristol, Pa. The present main plant
of the company at 237 Fairfield Avenue, Upper
Darby, Pa., will be retained.

S 2 *

CAPTAIN N. R. STILES BECOMES
CHISHOLM-RYDER PRESIDENT

Captain Norman R. Stiles lhas been e¢lected
president and treasurer of Chisholm-Ryder Co.,

Revised! Up-to-the minute! Listing the newest, the latest
./ and best in RADIO PARTS, RADIO SETS, AMPLIFIERS,

AMATEUR GEAR, ELECTRONIC EQUIPMENT, SUP-
PLIES and ACCESSORIES! Hundreds of items for every
; Radio and Electronic need—Condensers, Resistors, Transform-
' ers, Tubes, Test Equipment, Tools and Repair, Replacement and
Maintenance Parts of every kind. §® ¢ All standard top quality,

for auto radio re
Also excellent fi)
¢rs and amplifiers,

/ nationally famous makes, are fully represented in the great new
Concord Catalog. Complete lines including new and hard-to-get
parts and equipment at latest O.P.A. prices or lower. Thousands

of items—and complete stocks ready for immediate shipment

from CHICAGO or ATLANTA. Your copy of the new Concord
Catalog is ready now —FREE! Mail the Coupon below.

SEE... COMPLETE SHOWING of ham gear, equipment,
supplies and accessories for AMATEURS, ENGINEERS,
SERVICEMENT, SOUNDMEN, RETAILERS,

Inc., Niagara Falls, N. Y., to fill the vacancy
caused by the recent death of Stephen Morse
Ryder.

strap type m ns. Unshielded
cie01 _ """ 4G ¢

SEE « « « the first peacetime Concord line of modern Radio
Sets and Radio Phonograph combinations — featuring a_
host of new, approved post-war developments...richer
tone quality...super-selective tuning and reception.,,
high fidelity ...new modern design cabinets.

SEE. .. thethrillingnew MULTIAMP Add-A-
Unit Amplifiers, entirely new and revolution-

Midge

. ) i
tr'?::gglee'any job requiring an

TARY
ROWITCH

ﬂec:rl(e’lgr‘ly indul:ated-:‘ff_;‘:_ gi";%':iﬁm,g_' ss hp::an_gh nrysdevelopmtin:i in :rlnpliﬁer engineering. | . . t
sily replaces § h, 16/i6° dis. Wi ensational flexibility, power, fidelity, |
:‘cvlre;;:l:‘i!:é:'ss'- Eéap.zhiifghze%’zob'ac¢ ol i h'e?ded and economy, exclusive withConcord! | TRANSICOIL CORP. BULLETIN
747 x | . .
Wit w2 R EOTES Y| A 2page bulletin describing 6-cycle, Zphase,

B P B s wome o sum e oo s eem vt s - low inertia servo-motors for remote control

NCOR 7 " R- applicatiqns has been released by the Transicoil
ggx wﬁ.&;’f;ﬁ%’%f‘c’.ﬁfﬁ?@.‘?ﬂﬁ‘o.?”' R-106, 4 Corporation, 114 Worth Street, N. Y. 13.
* * »*

Yes, rush FREE CQPY of the comprehensive new |
Concord Radio Catalog. KNOWLSON RECEIVES MEDAL
FOR MERIT

NAME.

RADIO CORPORAT

CHICAGO 7 ATLANTA 3

901 W.Jackson Bivd. 265 Peachtree Street

1

i
N ) The Medal for Merit was awarded recently to
i James S. Knowlson, chairman of the board and
) president of Stewart-Warner Corporation for
his wartime services.

ADDRESS

CITY. STATE

L e e g -

The award was made by

40 o

COMMUNICATIONS FOR OCTOBER 1946

WWWwW.americanradiohistorv.com

R

e e r—=——eren= e e e .


www.americanradiohistory.com

Secretary of War Robert P. Patterson at a
private ceremony held in the Mayflower Hotel,
Washington. . .

CAHN JOINS INSULINE

Major Bernard L. Cahn has been named execu-
tive assistant in charge of sales and promotion
activities of Insuline ’rp’

*

SMITH NAMED G-S-M OF RCA
ENGINEERING PRODUCTS DEPARTMENT

Theodore A. Smith has been appointed general
sales manager of the engineering products de-
partment of RCA.

Mr. Smith joined RCA in 1925 as a member
of their technical and test laboratories at Van
Cortlandt Park, New York.

® a @

RADIO RECEPTOR SELENIUM
RECTIFIER DATA

An 8-page bulletin describing selenium rectifier
equipments for direct-current requirements, has
been released by the Selectron Division, Radio
Receptor Co., Inc., 251 West 19th Street, New
York 11, N. Y. . 0w

DR. W. N. TUTTLE RECEIVES
MEDAL OF FREEDOM

The Medal of Freedom was presented recently
to Dr. W. N. Tuttle of the General Radio Com-
pany by Major General Harold M. McClelland,
formerly Air Communications Officer of the
Army Air Forces and now commanding Army
Air Forces Air Communications Service. The
award was made ‘‘for exceptionally meritorious
achievement which aided the United States in
the prosecution of the war against the enemy
in Continental Europe as head, radar sub-
section, Operational Analysis Sectiom, Head-

quarters, Eighth Air Force, from 16 October

1942 to 3 October 1944.”

» * »

ROY DALLY JOINS ELECTROVOX

Roy Dally has been appointed chief engineer in
charge of phonograph needle and pickup design
of Electrovox Company, Inc., 31 Fulton Street,
Newark 2, New Jersey.

* = @

KAHN OF AEROVOX AWARDED
ASA CERTIFICATE OF APPRECIATION

Louis Kahn, assistant chief engineer of Aerovox

Corporation, has received the ASA Certification

of Appreciation for his work on the war com-

mittee of the Ameri‘c.ar: Standards Association.
-

HENRY HUTCHINS FORMS
OWN SALES COMPANY

Henry Hutchins has announced -the formation
of Hutchins Industries, 325 West Huron St.,

(Contmued on page 42)

'@5.6 " | [ West Const Plant:

t%h fﬁey combme hlgh sensi-
ty with w:c!e frequency response

'_'f ?’zes cmd ppwer handlmg

L33

ents under methods assur-

BERMOELUX CORPORATIKON
4900 WEST .GRAND AVE., CHICAGO 39, ILL.

- CABI.E _ADDRESS: ““PERMO" CHICAGO ILL.

~ Eastern Of’ﬁce:.
] erdggo Rd.,. Glendale, “Calif. 1108 Central Ave.,"Westfield,'N. §

T3

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS
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NEWS BRIEFS

(Continued from page 41)

Chicago 10, Ill, to specialize in the national
distribution of radio and electronic products.

Recently Mr. Hutchins was president of the
J.M.I. Sales Corp., which has been dissolved.
He was formerly general sales manager of the
National Union Radio Corp.

Man, Here’s Comfort
for EARS!

That's right, mister. The ; Iy
Telex MONOSET re- . ..
places hot, headache-y, . B
old-style headphones : o
wherever comfortable G
hearing is needed. Worn
under the chin, the
MONOSET eliminates
head and ear fatigue. So
for comfort for ears (your

ELECTRIC SPECIALTY CATALOG

An 8-page catalog, No. 46-1, describing motors,
generators, motor-generator units, converters,
and other rotating electrical products has been
published by the Electric Specialty Co., Stam-

Complete with light plastic
cord and standard phone plug.

own Or your cus[omers) USERS: E!ectrical transcrib- ford, Conn. * % *
specify Telex MONOSET. ing machines. Program dis- HNICAL
Immediate delivery. tribution systems. Commer- COLLINS TO PUBLISH TECHNIC
-t cial aircraft operations. RR MAGAZINE
eighs on .3 oz. Fu a t- i o { i . " :
able‘io all heyad sizes. Rugéed ’,Iyesn- Inter-communication Sys- The Collins Radio Company will soon resume
ite construction. Removable plastic tems. Laboratory testing publication of “The Collins Signal,” with articles
ear tips. Frequency response‘:i 50 to equipment. Wired music on broadcaﬁt, aircraft and Com(;‘,‘“:‘i'cﬁt‘mbse ensﬂ-
3,000 c.p.s. Maximum sound pres- s . 7 3 _ neering. agazine will be edite y w H.
sure output: 300 to 400 dyns per );§tems ll{(agl.o S‘E;uon ’_Operd Morse. Copies of the magazine will be avail-
sq. cent. Available in two imped- a RO adio ams an able upon request from Collins Radio Company,
ances: 128 and 2,000 ohms. engineers.

Main Plant, care of the Signal Office, Cedar
Rapids, Iowa.

Write to Department H for information
and quotations,

HEYMAN JOINS TOBE
“Hearing At Its Best”’ TE LEx‘"c. Samuel Heyman has been named factory man-

ager for the Tobe Deutschmann Corporation,

L2 I

o

ELECTRO-ACOUSTIC DIVISION Canton, Massachusetts. Mr. Heyman was for-

= — 2 ‘ : X . merly production manager for Aerovox Cor-
Canadlan Distributors: Addison Industries, Ltd.,Toronto Minneapolis, Minn. poration.
* % #

S. M. FINLAYSON NOW
CANADIAN MARCONI! DIRECTOR

y -‘;"_f ";‘;ﬂ S. M. Finlayson, general manager of Canadian
0

‘ —

JONES SHIELDED TYPE P
PLUGS and SOCKETS | |

Marconi Company, has been elected a director.
* * *

A REX MUNGER RESIGNS AS
~ . | TAYLOR TUBE S-M

Low IOSS Plugs and Rex L. Munger has resigned as sales manager
of Taylor Tubes, Inc.,, 2312 Wabansia Avenue,

Sockets suitable for The Fines 4
icago, IlL

high frequency cir-| | ROTARY POWER SUPPLY R
f&:*{?} cuits. Ideal for an- — B RO A e

. ENGINEERING CLINIC
Ry tenna connections,

A 3-day f-m engineering clinic devoted to the so-
photo-cell Work, mi- lution of problems facing f-m broadcast station
crophone connec-

engineers has been announced by Radio Engi-
neering Laboratories, Inc., 35-54 36th St., Long

tions, etc. Supplied
P-101-%” in 1 and 2 contact

Island City, N. Y.
The first session has been tentatively set for
types. The single
contact type can

December 2, 1946. The program will consist of
be furnished with

a review of f-m theory and fundamentals, and
a study of f-m progress up to and including
present equipment and operating techniques.
Time will also be allowed for actual laboratory
work and round table discussion.

The clinic will be headed by Frank A. Gun-

) ’ ther. vice president, assisted by a group of
%n’ 29011’ %n’ 3/8"’ REL engineers. ST
. H *
Carter Super Dynamotor, shown above, is widely
or Y2 ferrule for acclaimed by leading communications equipment ELECTRO-VOICE MOVES
manufacturers, for eficient and reliable trans. . .
cable entrance. mitter performance. Made in 14 standard models Electro-Voice, Inc., has moved t?‘ a new plant
for 6 v. and 12 v. operation and output capacities | i Buchanan, Michigan. All of the facilities of
Knurled nut securely from l400 tosl.OOOS\I'qlts,“ Ii/ntermi_ttem and continu- :2: nS:;tl;lal‘B‘:nd plant will be incorporated in
. . ous duty. ize 813"x4152"x434” high. Weight, ¢
S-101 fastens units together. 13 Ibs.  One of a complete line of Carter Rotary )
All metal parts are of Po(\ive& Units, Dynamotors, Converters, Magmotors G.R. YARIAC BULLETIN
brass suitably plated to meet Navy specifi- an enemotors. Write for complete illustrated

catalog, with specifications and
cations. No. 101 Series Plugs have ceramic charts.

insulation and Sockets have XXX Bakelite.
For complete listing and information write
today for your copy of catalog No. 14.

HOWARD B. JONES DIVISION

performance An 8-page bulletin describing continuously-
adjustable transformer, 200B Variac, has been

] published by the General Radio Company, Cam-
SALES OFFICES IN PRINCIPAL CITIES bridge 39, Mass.

Presented are mechanical and electrical opera-
ting data and illustrations.

* * #

HATFIELD NAMED PRESS WIRELESS
MFG. CORP. CHIEF ENGINEER

Lester N. Hatfield has been appointed chief
engineer of Press Wireless Manufacturing Cor-

CINCH MFG. CORP.
2460 W. GEORGE ST. CHICAGO 18
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%o!ation, 38-01 35th Avenue, Long Island City,

» » »

DR. R. K. ABBOTT TO HEAD
RIO DE JANEIRO G.E. LAB.

Dr. Royal K. Abbott has been appointed lab-
oratory director for General Electric, S. A., Rio

de Janeiro, Brazil.
- »

AMERICAN CONDENSER

CORP. CATALOG

A 16-page catalog describing tubular papers,
hermetically-sealed dry electrolytics, midget
papers, tubular plastics inverted electrolytics,
and midget electrolytics, has been published by
the American Condenser Corp.. 410 N. Ravens-
wood Avenue, Chicago 40, TIL

YARDENY LAB. PULSING DRIVE DATA

A 6-page bulletin describing pulsing drives has
been released by Yardeny Labs.. Inc.. 107
Chambers Street, New York 7, N. Y.

LI

ANDREW COAXIAL TRANSMISSION
LINE CATALOG

A 16-page catalog describing coaxial transmis-
sion lines for f-m and television has been pub-
lished by Andrew Co.,, 363 E. 75th Street.
Chicago 19, IiL

* R %

COLLINS BUYS AIRPLANE
FOR EQUIPMENT TESTS

A Beechcraft airplant, to be used for flight test-
ing communications and navigation equipment,
has been purchased by Collins Radio Company.

LR R 3

C. N. KIMBALL NOW CONSULTANT

Dr. C. N. Kimball has resigned as vice presi-
dent and chief engineer of the Aireon Manufac-
turing Corporation, to become a consulting en-
gineer. He will act as a consultant for the
Railway Radiotelephone and Signals Company,
Washington, who represent Aireon in railruad
radio equipment sales.
* * »*

K. F. KELLERMAN NOW WITH
AIRCRAFT RADIO

Karl F. Kellerman, formerly Commander.
U.S.N.. has been appointed manager of com-
mercial sales and advertising by Aircraft Radio
Corporation, Boonton, N. J.

Mr. Kellerman served as head of the Elec- |

tronics Coordination Section of the Bureau of
Aeronuatics.

L I

CONTINENTAL CARBON CATALOG

A 6-page bulletin presenting electrical and
mechanical data on resistors, capacitors and
filters has been released by Continental Carbon,
Inc., 13900 Lorain Avenue, Cleveland 11, Ohio.

PRECISION METAL BULLETIN

A 4-page folder deseribing machine .spop facili-

ties has been released by the Precision Metal

Turning Co., 534 W. Broadway, New York 12.
* * *

CHICAGO TAXIS INSTALL
TWO-WAY SYSTEM

Two-way Motorola f-m units were recently
installed in several Chicago taxicabs.

Both transmitter and receiver are crystal-
controlled. Crystal is compensated for changes
in temperature. .

Dispatching station, WI9XLD, transmits on a
fixed frequency of 152.27 mc. The mobile units,
WIXLE, transmit on a frequency of 157.53.

Calls for cabs are transmitted from the
switchboard to the broadcasting studio by
means of telautograph facsimile equipment.
From here the dispatcher can use one of two
methods: broadcast the address or zone of the
call, wait for the reply of the nearest cab, and
dispatch him to the spot; or call one particular
cab which he knows to be heading in that di-
rection {rom a previous assignment.

.

CAPITOL RADIO ENGINEERING INSTITUTE — Where Professional Radiomen Study

—Press Wireless Phots

CRElI Home Study Training Will Keep You Ahead of
Competition—Keep Others from By-Passing You to
Better Jobs—By Keeping You in Pace with the Industry

Never was there such an opportunity as exists today in

Radio Communications. Thousands of highly trained ex- Fl L T E R I N c

pert technicians and engineers will be required.

The filtering process ap-

You can pick your FUTURE. You can enjoy a per- plies to men and equip-
manent, profitable and lasting career. ment alike. There comes
.. . the day when men are re-

CREI's home study training sow will prepare you for shuffled and only the “fit-
these important career jobs. Easy-to-read-and-understand test” survive. Today's and
lessons are provided and each student has the benefit of tomorrow's  oppertunitics

in radio-electronics are so
great that no man should
ever allow himself to be

individual guidance and careful supervision from a trained
instructor. This is real honest-to-goodness practical en-

gineering training that will prepare you for a good job in caught in the ‘“‘filtering
many interesting fields of Communications. out” process by being
caught unprepared for his
Act now! See for yourself how easily you can fit your- job.
self into one of these secure, good paying jobs in to-
morrow's Communications. Mail your coupon today. {/{/

Peesident of (BRI

VETERANS! CREI IS APPROVED FOR "G.I." TRAINING!

Capitol Radio Engineering Institute

E. H. RIETZKE, President
Dept. CO-10, 16th and Park Road, N.W., Washington 10, D. C.

Branch Offices:
New York (7): 170 Broadway San Francisco (2): 760 Market Strect

[T T T T e |

Capitol Radio Engineering Institute CO-10
16th and Park Road, N. W., Washington 10, D. C.

GENTLEMEN : Please send me your free booklet,
“Your Opportunity in the New World of Electron-
ics”, together with full details of your home study
training. | am attaching a brief résumé of my ex-
perience, education and present position.

MAIL COUPON

FOR FREE 3&6-PAGE
BOOKLET

If you have had professional or amateur radio
experience and want to make more money, let
us prove to you we have the training you need
to qualify for a better radio Job. Vo help us
intelligently answer your inquiry—PLEASE

Cheek Course O Practical Radio Engineering

O Practieal TVelevision Engineering
STATE BRIEFLY YOUR BACKGROUND OF
EXPERIENCE, EDUCATION AND PRESENT 3 | am entitled to tralning under the G. 1. Bill.
POSITION. Lo e e e e e

] I
| I
| |
| |
l |
| NAME . ..oiieieiuernrneeostosaosonsonscsrsnessonaosnosans 1
| |
| |
| |
| |
| 1
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DESIGNERS AND
MANUFACTURERS OF
THE Q METER

SIMPLIFIED LAYOUT AND SCHEMATIC OF THE 160-A Q-METER

QX CHECKER

THE BASIC METHOD OF MEASUREMENT EMPLOYED IN THE 160- A Q-METER
-An R.F. oscillator (E) supplies a heavy current (l) to a low resistance 1oad (R}, which is

FREQUENCY
MODULATED
SIGNAL GENERATOR

accurately known. The calibrated voltage across the load resistance (R) is coupled to a

series circuit consisting of the inductance undertest(L) and a calibrated variable air capac-
itor (Co) having a vernier section {(C1). When this series circuit is tuned to resonance by
means of capacitor (Co+C1), the “Q" of (L) isindicated directly by the V.T. Voltmeter (V).
Variations o f this method are used to measure inductance, capuocitance and tesistance.
Oscillator Frequency Range: 50 ke. 10 75 mc. in 8 ranges. Oscillator Frequency Accuracy:
#+1%, 50 kc.—50 mc. Q-Measurement Range: Directly calibrated in Q, 20-250.

BEAT FREQUENCY
GENERATOR
AND OTHER

DIRECT READING

TEST INSTRUMENTS

Multiplier extends Q range to 625. Capacitance Range: Main section (Co) 30-430 mmf.

Yernier section (C1)+3 mmf, zero, —3 mmf.

BOONTO

BOONTON-N-J- U-S-A:

otelion =

PERMANENT

MAGNETS

ALLOYS:
Cobalt - Chrome - Alnico

The making of permanent magnets is
an alloy, too . . . of experience, engi-
neering, facilities. We'll be glad to
tell you more. Write for bulletin.

THOMAS & SKINNER STEEL PRODUCTS CO.
1113 E. 23rd St, Indianapolis 5, Ind.

Thomas &

Skinner

SPECIAL VALUES

ELECTRONIC and COMMUNICATION

SUPPLIES

IMMEDIATE DELIVERY

PLATE
TRANSFORMER

6200 Volt CT—700 Mils,
110 Volts 60 Cycles tapped
Primary 2KVA Amertran.
Limited Quantity. $39.95

A GOOD BUY

Full Wave Selenium Rectifier — perfect for bias
application—use your DC relays from an AC source
—unit is very small and compact. Only requires
3" x %", made by G.E. £0.89 or 5 for $4.00

ADDITIONAL BARGAINS

Langevin Swinging Choke—8/60 henries 400/60
mils, DC resistance 72 ohms. $12.75

ORDER TODAY

........................... 50
G. E. Pyranol 4 mfd 2000 Volt filter.

E P T 4.25
C D Dycancl 2 mfd 2000 Volts......... 2.49

Aerovox filter conds 6 mfd 1500 Volts... 2,25
1000 KC. Xtal precision AT cut mounted
in standard holder............ EEELEE 4.95

Adel Cable Clamps, perfect for Coax
RG8U, 11U, etc., and similar..12 for 1.00

We Carry a Complete Line of B&W
Coils and Westline Xtals in stock.
Send us your request or ask for
catalog!

Export Cable Address

MICROWAVE, N. Y. C.
All Prices FOB our Ware-
house N. Y. C.

Write for our latest Bulle
tin 11 C

{AGARA RAD.‘?SL,
Greenwi¢ .
1460 gowh

i
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THE INDUSTRY
OFFERS . ..

RCA PLUG-IN AMPLIFIERS

A line of plug-in amplifiers has been developed
by the RCA engineering products departmeént.

Designed for the plug-in amplifier is a shelf
assembly for mounting in a standard rack. The
brackets which hold rectangular sockets match-
ing the plugs on the back of the amplifier are
mounted on the back of the rack. Pulling a
lever near the front of the amplifier will eject
the unit from its socket and automatically
detach it from the circuit connections,

Depending on the size of the unit, from one to
two stainless steel ejector levers are supplied
with each amplifier.

An}phﬁers range in size from a small pre-
gmphﬁer to large monitoring amplifiers. ey
include the program amplifier, line amplifier,
bridging amplifier, high level isolation amplifier,
high fidelity monitoring ‘amplifiers, and driver
amplifiers.

All amplifier chassis are 1134’ long and 214’
hxgh,'wn:h the exception of the preamplifier
chassis, which is 114% high, A single BR.2A
shelf will carry six preamplifiers with 4%
clearance between them.

* X x

BROWNING FREQUENCY METER

A frequency meter (model S-4) for the 1.5 to
100-mc range has been developed by Browning
Laboratories, Inc., Winchester, Mass.

A 100-ke crystal is used as a secondary stand-
ard. Its frequency may be checked against
WWYV, assuring an accuracy of 5 cycles in
10,000,000,

A machine cut dial with vernier is employed
for tuning. Telescoping antenna provides for
coupling to the transmitter.

Size, 1338” x 7%’ x 6%,

" R fins

W ol

RAYTHEON MONITORING AMPLIFIER

A 10-watt monitoring amplifier (RM-10) for
a-m or f-m has been announced by Raytheon
Manufacturing Company’s broadcast equipment
division of Chicago. i

Designed for standard relay rack or cabinet
mounting. Requires 10%’/ vertical panel space.
The amplifier and heavy duty power supply are
mounted on a common vertical chassis. Tubes
and plug-in capacitors may be removed through
the front panel 3 y

Unit uses a four-stage amplifier consisting of
a 6J7' pentode, 6)J7 triode, 6SN7GT balanced
phase inverter and 6 push-pull outpute
stage. Feedback is used around the phase in-
verter and output stage to reduce distortion
and noise. ,

At 5 watts output the harmonic distortion is
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said to be less than 0.6 of 1% while at 10 watts
it is approximately 1.2% from 50 to 10,000
cycles, and less than 2% at 15,000 cycles. Gain
is said to be 102 db from 500-ohm source to
15-ohm load.

Gain adjustment is provided through the use
of an interstage variable control on the front
panel. A fixed 35-db plug-in H-pad of 10,000/500
ghms impedance is furnished for use on the
input cirenit.

CERAMIC
CAPACITORS

L I

MILLEN FREQUENCY sHlFTER

A frequency shifter, 09700, for use with a
50-watt transmitter-exciter 1s now being pro-
duced by James Millen Manufacturing Com-
pany, Inc., 150 Exchange St., Malden, Mass.

Plugs in, in place of crystal, for finger-tip
control of carrier frequency. Has band spread
and built-in power supply.

EACH TYPE
SPECIFICALLY

DESIGNED

TO HELP YOU MAKE
BETTER PRODUCTS!

L

JOHNSON F-M ANTENNA COUPLER

Coupling equipment to isolate a-m and fm
systems and feed an f-m antenna across the
base insulation of an a-m tower has been de-
veloped by the E. F. Johnson Company, Waseca,
Minnesota.

Known as the f-m Antenna Iso-Coupler, it is
fated up to and including 50 kw a-m, and
10 kw f-m. It will match 50-ohm lines from the
f-m transmitter and is said not to disturb a-m
tower impedance. Furnished in a 94" x 37" x 24"
cabinet, finished for outdoor service, but may be
mounted in an existing tuning house, or com-
bined with Johnson a-m antenna coupling
equipment.

. * *

SORENSEN D-C VOLTAGE-
REGULATED POWER SUPPLY

o voltage-regulated power supply units that
ge said to maintain d-c output voltage with
an accuracy of +.5% have been announced by
Sorensen & Company, Inc., 375 Fairfield Ave-
nue, Stamford, Conn.

Units are available in 5, 10 and 15-ampere
sizes at either 6 or 12 volts nominal output.
’ . n »

CONTINENTAL ELECTRIC
€OIL WINDER

i il winder has been developed by
%h(e:mé;xtt:’:;nig‘i Electric Co., 650 N. Prairie
Avenue, Hawthorne, California.

Winding head has nine pair segments, large
to small sizes, elght of them adjustable by

(Continued on page 46)

® Hi-Q Ceramic Capacitors are
manufactured of titanium dioxide (for
temperature compensating types)-
Electrodes are of pure silver, precision
coated. They are individually tested for
accuracy of physical dimension, temper-
ature coefficient,” power factor and di-
electric strength. Available in C. L type
(axial leads) and C. N. type (parallel
leads) also S. I. type Durez coated for
fullest protection against extremes of
fungus and climatic conditions.

OTHER

WIRE
WOUND
RESISTORS

CHOKE

COILS

STAND-OFF
CONDENSERS

ELECTRICAL REACTANCE

o

P O R A T I O N

FRANKLINVILLE, N. Y.
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The FINEST MICROPHONES
\ fotP.A../RECORDING

AMPERITE
VELOCITY

MICROPHONE
WITH

PATENTED
ACOUSTIC

New P.G.
DYNAMIC

WITH NEW
_SUPERIOR
ELIPSOID
PICK UP
PATTERN!

AMPERITE KONTAK MIKES
j IDEAL FOR AMPLIFYING

|~ sTRINGED
’\/ //~‘

ASK YOUR JOBBER. .

INSTRUMENTS

s USED WITH ANY AMPLIFIER
AND WITH RADIO SETS.

. WRITE FOR FOLDER

AMPERITE -

561 BROADWAY

NEW YORK

PREMAY)

For Mobile Units

o T ST W A [ PP g

P

Premax Heavy Duty

Antennas

Tubular styles, fully adjustable, in
6 to 35-foot heights; fully collapsing.
Available in steel, aluminum, monel
and stainless. Also a complete line
of Antenna Mountings.

Ask your radio jobber for new
Premax Catalog, showing the com-
plete line.

Hﬂemax H"O(]UC?‘S

Division CMsho_Im-Ryder Co., inec.,

4710 Highland Avenue, Niagara Falls, N. Y.
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BOOKS

FOR THE

ENGINEER

'UNDERSTANDING
. MICROWAVES

(Chapter Heads)

The Ultra High Frequency Concept
Stutionery Charge and its Field « Mag-
netostatics « Alternating Current and
Lumped Constants « Transmission Lines
Poynting’s Vector and Maxwell’s
Equations + Waveguides « Resonant
Cavities ¢ Antennas ¢ Microwave
Oscillators « Radar and Communica-
tion o Section Two is devoted to de-
scriptions of Microwave Terms, ldeas
and Theorems. Index. e

400 PAGES PRICE $6.00

| A-C CALCULATION
CHARTS

Student engineers will find this beok
invaluable. Simplifies and speeds
work. Covers all AC calculations
from_10 cycles to 1000 megacycles.

PRICE $7.50

160 PAGES

JOHN F.RIDER, Publisher, Inc.

404 FOURTH AVENUE, NEW YORK 16, N'Y.

EXPORT DIV : ROCKE-INTERNATIONALELEC CORP
I3E 40TH STREEY_ NCW YORK CITY  CABLE ARLaB

THE INDUSTRY OFFERS ... —

(Continued from page 45)

means of a screw. By referring to a chart
operators can set the segments to the proper
dimensions for windings.

Winder produces concentric coils for single
phase motors; coils for 1/20th hp, 24-slot 6-pole
stator to coils for 3 hp, 36-slot 2-pole stator,
the latter 7 coils to a group.

LI SR

G.E. AIR-COOLED TUBES

A forced-air-cooled transmitting tube, GL-5518.
l(l;als‘: been announced by the tube dlvtslon of

Designed for use as a class C r-f amplifier
and oscillator, the tube is well adapted for
grounded-grid circuit apphcatlons

Tests at 108-mc on a pair of tubes under class
C grounded-grid conditions are said to show a
useful power output of 129 kw at a d-c plate
voltage of 6000.

Under typical operating conditions of 600 volts
d-c and 1.3 amperes, the total driving power
per tube is 1400 watts,

& 9

DAVEN TONE COMPENSATING
ATTENUATOR

A tone compensating attenuator, type LAC-720,
essentially a ladder network, has been designed
by the Daven Company, 191 Central Avenue,
Newark, N. 7J.

Six attenuation versus frequency curves are
said to be available, varying from the human-
ear type of response to a flat frequency re-
sponse. When the unit is wired for a flat
frequency response it is said to function as a
straight ladder of 2.5 db per step.

* * *

RADIO RECEPTOR V-H-F
AIRLINE RECEIVER

A 100 to 162-mc¢ crystal-controlled receiver
(RV-1-B) has been announced by the com-
munications division of the Radio Receptor
Company, 251 West 19th Street, New York 11,
N. Y. Undistorted audio output of 1 watt said
to be available, with a signal-to-noise ratio of
better than 2:1 for a 2-microvolt signal modu-
lated 30%.

Amplified avc audio output said to change
less than 4 db for signal inputs between 10 and
100,000 microvolts. Receiver also features a peak
noise limiter and a snap-action Cll'Cl.lIt which
opens the audio channel when receiving carriers
ot 2 microvolts or more.

ALTEC LANSING 12" DIA-CONE

A Dia-Cone speaker (model 600) mounted in a
12" frame with a Alnico V permanent magnet
and a 3 wound aluminum voice coil to which
is mounted a domed aluminum alloy metal
diaphragm and a seamless moulded cone has
been annnounced by Altec Lansing Corporation,
1161 N. Vine St., Hollywood, Calif. Seamless
moulded cone vibrates as a piston with the
voice coil to reproduce all lower frequencies up
to approximately 2,000 cycles,

The shape of the metal diaphragm is said to
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provide a means of radiating the high fre-
(t;:xif’nctx.es over a w]xde area with a smooth dis-
ution pattern eliminati igh-
et ing the high-frequency
Speaker said to deliver 89 db (ref. 10-16 dynes
pe; sqQ cm) at 5 with an input of .1 watt.
ower  rating, 18 watts; diameter, 1214";
depth, 5%": voice-coil diameter, 3'’; voice-coil
impedance, 10 ohms.

* * W

NATIONAL I-F TRANSFORMERS

I-f transformers for 10.7-mc have been de-
veloped by the National Company, Inc., Malden,
Mass.

Iron core tuning is used. The discriminator
output is said to be linear over the full 150-kc
output and remaining symmetrical regardless of
the position of the tuning cores.

Insulation is polystyrene. Transformer is 138"
square and stands 313" ahove the chassis.

* *

TELEVISO VACUUM-TUBE VOLTMETER

A vacuum-tube voltmeter (series 200A) that is
said to have a full-scale sensitivity of .5 volt
has been announced by Televiso Products Com-
pany, Chicago 34, TlL. )
Has an external probe, to which connections
can be soldered, and binding posts that can re-
ceive wires or banana plugs. Input tube is a
plate-circuit rectifier type in which the input
voltage is rectified under full-wave, square-law
operating conditions, indicating rms values.

* ¥ *

RCA PYLON F-M ANTENNA
A cylindrical single-element pylon type f-m
(Continued on page 48)

aal and Vtal

ELECTRONIC EQUIPMENT

PRODUCED BY

TECH LAB

SU_BCONTRVACTING DEPT.

Production Test Se

tive wheaistone bridg

Manufacturers have continually
called upon the modern facilities
of Tech Lab Subcontracting De-
partment to assist them in the
production of unusual and vital
electronic equipment. Our Engi-
neering Department is ready to
assist you with your production
problems.

Deve'op"'e"' of Speclﬂl

t to test varisters. A sensi-

e arranged with
switching means for
quickly checking @
number of varisters

in I’GPM sequence.

MANUFACTURERS OF PRECISION
ELECTRICAL RESISTANCE INSTRUMENTS
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» e

STANDARD SIGNAL GENERATOR et oo

CARRIER FREQUENCY RANGE: 2 to 400 megacycles.

OUTPUT: 0.1 to 100,000 microvolts.
50 ohms output impedance.

MODULATION: AM 0 to 30% at 400 or

1000 cycles internal.
Jack for external audio modulation.,

Video modulation jack for connection of external

pulse generator.

POWER SUPPLY: 117 volts, 50-40 cycles.

DIMENSIONS: Width 19, Height 103", Depth 915",

WEIGHT: Approximately 35 Ibs,

Suvitable connection cables and matching pads

can be supplied on order.

MEASUREMENTS
BOONTON

MANUFACTURERS OF
Standarg Signal Ganmtors
Pulse Generators
FM-Signa; Generators
Square Waye Generatgs

:;«:Fu:m Tube Voitmeters
Strongeh oS
Capaclty Bridges
Megohm Meters

250 Sequance Indicators

Tallvlslon and FM
Equipment i

CORPORATION

NEW JERSEY

prior to interview.

67 Broad St., N. Y. C.

RADIO FIELD ENGINEERS

Engineering degree essential

Must have 10 years experience on installation and operation
of transmitting and receiving stations: including central
office equipment and antenna construction.

Advise submitting resume of background and experience

MACKAY RADIO & TELEGRAPH CO.

A Subsidiary of International Telephone & Telegraph Corporation

Room 2704

THE INDUSTRY OFFERS . . . —

(Continued from page 47)

antenna has been developed by the RCA engi-
neering products department.

Where high gain is needed for an f-m station,
additional sections of the antenna can be
stacked on top of each other by boltinsg to-
gether the end flanges of the antenna. Stack
ing four sections of the pylon is said to result
in a power gain of six.

Pylon is a cylinder approximately 13’ high
and 19” in diameter, with a narrow slot cut
from top to bottom. Cylindrical structure itself
is_the radiator. Feed line is a single frans-
mission line running up the inside of the
cylinder, along the slot.

The cylinder is rolled from a single sheet of
metal and weighs approximately 350 pounds. It
is capped on each end with a case base (flange).

Onlv one r-f feed point per sectipn is re-
auired. When two sections are used, they may

48 ¢ COMMUNICATIONS FOR QCTOBER 1946

be joined on the ground, the interconnecting
feed line mounted in place and. the whole
assembly raised together,

* * *

G.E. COMPOSITION: RESISTORS

Composition resistors have been announced by
the specialty division of G.E.

Resistors are said to be capable of being
operated at full rating in ambient temperatures
up to 70° (168° F). Available in standard
RMA resistance values and in sizes of one-half,

one and two watts.
* * *

TECHNOLOGY INSTRUMENT
DYNAMIC NOISE SUPPRESSOR

A dynamic noise suppressor (type 910A) using
a gate circuit to eliminate needle scratch noise
and provide faithful transmission of the desired
signal, has been announced by the Technology
Instrument Corp., Waltham, Mass,
Suppressor, designed particularly for broad-
cast stations, may be inserted in practically
any 600-ohm circuit over a wide , range of
volume levels. Input and output fcontrols are
provided so that the unit may provide gain or
loss, or equal input and outputrlevels if desired.
Single control for the gate ‘circuits has five
positions. Two positions have an effective range
to 8000 cycles. These are intended, respectively,

| . for shellac records and vinylite records. A third

position, for old or extremely distorted or noisy
records, has an effective range to 5000 cycles.
The other two steps on the switch cut out the
dynamic operation and provide straight-through
operation with top frequency limits of 8000 and
20,000 cycles, respectively,

In tests of production samples, units pro-
vided:

Maximum suppression; high-frequency noise,
20 db; low;frequency noise, 15 db,

Normal input level, —30 to +10 vu; normal
output level, —30 to +10 vu (operating levels
may be lowered with corresponding increase in
noise level),

At rated output level the total harmonic dis-
tortion was less than 0.3%; at a 10-db. higher
level, distortion 0.5%. The maximum output
level without noticeable distortion was 20 db
above the normal operating level,
| H;xm level was 80 db below normal output
evel.

_Uses one 6SL7; one 6SN7; one 6H6; two OD3;
six 6SK7; one 6SJ7; and one 6X35.

* * %

Du MONT FERROGRAPH

A ferrograph faor comparing ferrous materials
as to both their chemical analysis and heat
treatment has been developed by the Allen B,
Du Mont Laboratories, Inc., Passaic, N. J.

This instrument based on the correlation be-
tween magnetic properties, particularly reman-
ent magnetism which predominates at the low
frequency (below 25 c¢ps) and metallur-
gical properties, affords determination of com-
position and condition of ferromagnetic materfals
by magnetic testing, ‘with a cathode-ray tube
as an indicator. =

HAYDON TIMING MOTOR

A timing motor (Circle B) that fits into a 2

diameter area, has been announced by the A. W.

Haydon Company, Waterbury, Connecticut.
Motor made in I’ a:xd.s om speeds.

STEVENS-ARNOLD RESONANT RELAYS

A resonant relay (type 182) using a vibrating
reed mechanism to respond to a marrow band
of frequencies and to reject all others, has been
developed by Stevens-Arnold Co., 22 Elkins
Street, South Boston, Mass. ;

A small amount of energy received by the
relay at its resonant frequency causes contacts
to vibrate. These contacts, in turn, are com-
nected in series between the power sugply and
the circuit to be controlled. When the relay
operates, the current from the power supply is
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delivered to the circuit to be controlled in
pulses at the resonant freqitency of the relay.

* * *

MEASUREMENTS CORP. PHASE-SE-
QUENCE INDICATOR

A phase-sequence indicator for determining
the phase sequence of olyphase circuits has
been developcd by the X\Fe;\surements Corpora-
tion, 116 Monroe Strect, Boonton, N. J.

Used in conncction  with machine drives,
compressors and blowers, and in determining
the proper connections for paralleling genera-
tors, tgansfoymer banks and power buses. In
measunng circuits, indicator can be used to
determine the proper connections for watthour
meters, reactive-component meters, power fac-
tor meters, etc.

Uses a Y-circuit; one leg being pure resis-
tance with a gaseous discharge-type tube con-
nected across it as a voltage indicator; other
legs being capacitive and inductive.

DIALCO LIGHT-SHIELD PILOT LIGHT
ASSEMBLIES

Pilot light assemblies designed on the light-
shield principle, to direct a beam of light with-
in a rotation of 360°, have been developed by
the Dial Light Co. of America, Inc.,, 900
Broadway, New York 3, N. Y.

Model 21408 has opening 4" wide x 4’ long;
89408 opening 3/16” wide x 9/16’° long; 90408
opening % wide x 3/16" long; 22408 opening
15” wide x 3/32” long. The overall size of
the unit is approximately 2%4” x 1.

Provided with a built-in resistor for use in
conjunction with the NE-51 neon lamps on 110
and 200-volt circuits.

* & @

PAN-AMERICAN AMPLIFIERS

A two-stage medium gain, 15-watt power am-
plifier, PAB-1500, for use as a monitor ampli-
fier, with speech input equipment, has been
announced by Pan American Electric Com-
pany, Inc., 1332 Front Street, New York §.

Gain is said ‘to be 30 dm, hum and noise 70
db down from 442 wu; frequency responde
+1 db, 40 to 10,000 cps of 400 cps response.

Input impedance to match or bridge 500 to
600-ohm line (balanced or unbalanced), Bridg-
ing impedance 20,000 ohms.

Tubes, 5U4-G rectifier, 6L6-G PP output
tubes, 6SL7-GT phase combiner and splitter,
and 6SN7-GT driver.

LUMA RESISTANCE SOLDERING IRON

Resistance-type soldering tools have been an-
nounced by Luma Electric Equipment Com-
pany, Toledo 1, Ohio. .

Four ranges of power units are offered: two
single and two multi-stage. Single stage tools
have a range of from 1050 to 1225 watts; multi-
stage, from 1575 to 2500 watts. Multi-stage is
equipped with a selector switch for tempera-
ture control at six settings.

Model K -2 Crystal
-._Microphone, used on
equipment illustrat-
ed, by leading New
York City ?_und

specialist.

Among Astatic's many

Crystal and Dynamic Mi-

crophones are several mod-

els extensively used with

mobile public address

Model T-3 Crystal Micro-
phone, another mobile unit
favorite.

equipment. The character-
istics of these semi- or non-
directional microphones
are such that feedback and

acoustic overloading tendencies

Model D.104
Crystal Micro-
phone, free from
distortion or over-
loading.

are reduced to a minimum and

the pickup is exceptionally clear.

DN-Series Dynamic Mi-
crophones, resistant to
temperature variations.

CONNEAUT, OHIO
IN CANADA CANADIAN ASTALIC LTD TORONTO, ONTARIO
Astatic Crystal Devices
manufactured under Brush
Development Co. patents.

Mobile Model AB-8M Pickup with hinged head and
delicate counter balancing which permits arm to track
on recordings in almost vertical position without
jumping the groove.
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SOUND MEASUREMENT SYSTEM

(Continued from page 19)
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Figure 7

Threshold level of new microphone (solid curve), indicating sound pressure per one-cycle bandwidth

which generates a microphone voltage equal to the thermal noise in a 100-megohm resistor; 0 db

reference level — 1 dyne/cm?2.  Dotted curve shows the minimum threshold of the average human ear
(Fletcher and Munson).

diaphragm when placed in high-impe-
dance environments such as small en-
closures or coupling chambers.

From the results shown in Figures
5 and 6, it is evident that the standard
microphone meets the high acoustic
impedance requirements throughout
the entire audible range to 20 kc. This
insures true sound pressure measure-
ments limited only by the diffraction
caused by a 38" diameter rigid cylin-
der. The physical size of the structure
was arbitrarily chosen as a $§” diam-
eter cylinder to obtain a satisfactory
compromise between electrical and me-
chanical characteristics over the audi-
ble frequency range. If the micro-
phone were to be employed primarily
in the frequency region above 10 kg, it
might have been more desirable to
make the structure still smaller to
achieve a true point source for the unit
so that there would be no diffraction
effects in this high-frequency region.
As it is, the standard microphone will
display. some directional effects in the
vicinity of 10 kc, so that it will have to
be employed with a particular orienta-

A

tion with reference to the direction of
the sound wave for measurements that
are to be considered absolute. With
regard to pressure measurements in
which pressures are developed normal
to the diaphragm, such as may result
inside small enclosures, the pressure
response was found to be absolutely
uniform throughout the audible range
and beyond to about 45 kc.

The maximum pressure that can be
measured without distortion in a
stretched diaphragm type of micro-
phone is limited by the deflection of
the diaphragm in comparison with the
fixed air gap spacing. For a typical
miniature condenser microphone hav-
ing a .002” air gap, distortion is evi-
dent at sound pressures having magni-
tudes of the order of 1,000 dynes/cm®.
The dynamic range for the new mi-
crophone is limited only by the linear-
ity of the compliance of the crystal
substance which obeys Hooke’s law to
pressures of thousands .of psi, which
means that there is no limitation to the
measurement of sound pressures of
millions of dynes/cm’.

QQMMQQICATIO?{§ FOR OCTOBER 1946
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Figure 8

Sound pressure measurement equipment as an

acoustic probe, for the determination of the

energdy distribution, in the vicinity of a small
piston source.

The new microphone requires no
polarizing voltage for its operation and
develops about 23 microvolts/dyne/cm?
across its terminals. Its electrical im-
pedance is that of an electrical capac-
ity equal to 100 mmifd over the entire
audible range. The minimum sound
pressure that can be measured by the
microphone varies with frequency and
is indicated by the threshold data pres-
ented in Figure 7; the threshold level
of the microphone is defined as the
sound pressure which generates the
same voltage as is produced by the
thermal noise in the grid resistor. The
solid curve in Figure 7 shows the
threshold of the new microphone when
connected across a 100-megohm re-
sistor. The dotted line shows the mini-
mum threshold of the average human
ear plotted to the same scale.

Applications

Some of uses to which the system
can be applied include:

Absolute free field sound pressure meas-
urement.

Sound pressure measurements inside
small enclosures.

Sound pressure measurements inside
horns, conduits, and acoustic filters.

Wave front determination in horns and
other sound propagating apparatus.

Pilot microphone for maintaining or
controlling the intensity level of a
sound field.

Reference standard for calibrating other
microphones.

Measurement of loudspeaker response
and distortion characteristics.

Contact microphore for picking up vi-
brations in solids.

Calibration of headphones with arti-
ficial ear couplers.

Analysis of engine exhaust and pro-
peller noise.

Analysis of wave shape in transient and
steady state sounds.

T
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. . . For Dependable
Commercial Service

Designed for the rigors of commercial service
in all types of radio communication . . . broad-
cast, mobile, aircraft, police. Precision made for
utmost in stability, dependability, trouble-free
operation. Calibrated within .005 per cent of
specified frequency . . . range 1.5 to 10.5 MC.
Temp. coefficient less than 2 cycles per mega-
cycle per degree centigrade. Weighs less than
3/4 ounce. Gasket sealed against contamination
and moisture. Meets FCC requirements for all
above services. See your jobber—Petersen Radio
Company, 2800 W. Broadway, Council Bluffs,
Iowa. {Telephone 2760.)

PR
CRYSTALS

REMLER APPOINTED
Agent for

WAR ASSETS

ADMINISTRATION
{Under Contract No. 59A-3-48)
.. to handle and sell a wide variety of

ELECTRONIC EQUIPMENT

released for civilian use
Wryite for Bulletin Z-14
Remler Company, Ltd., 2115 Bryant St., San Francisco 10, Cal.

REMLER SINCE 1918

Pioneers in Electronics and Plastics

since ; ; 1934

Electronic Redearch & Mig. Corp.

A Service to INDUSTRY

DEVELOPMENT AND CONSTRUCTION
OF ELECTRONIC EQUIPMENT FOR ANY
APPLICATION

Write or telephone for a discussion of your problem—
without obligation.

1420 East 25th Street, Cleveland 14, Ohio
SU. 1958

Latest developments in radio and elec-
tronic parts and devices, newest "Ham"
gear, “Gadgets" to delight the experi-
menter, bargains in war surplus

goods, all in new catalog for you. :

-—--—--——----_%
BURSTEIN-APPLEBEE CO.,
1012 McGee, Kansas City 6, Mo.

Send me FREE new B-A Catalog. com
! AM_

STATE CONNECTION IN INDUSTRY
NAME
ADDRESS
TOWN STATE___

3” ROUND CASE
Open Face Style e
Flange diameter, 314”; body
diameter, 234"; scale length,
2-9/16". Bakelite case. e

2" ROUND CASE
Open Face Style s
Flange diameter, 23%4”; depth|
2” ROUND CASE overall, 2-5/16”; body diam._
Shroud Style eter, 2-1 1/64"; scale length,
Flange diameter, 234”; depth 173", Bakelite case.
overall, 2-5/16”; body diam- o
eter, 2-11/64”; scale length,
174". Bakelite case.

3” ROUND CASE
Shroud Style
Flange diameter, 3}2"; body
diameter, 234 "; scale length,
2-9/16”. Bakelite case.

3” RECTANGULAR CASE
Width, 3”; height, 318",
Mounts in round hole. Body
diameter, 234"”. Bakelite case.

2" RECTANGULAR CASE

238" square. Mounts in round
hole. Body diameter, 2-3/16".
Bakelite case.

IMPSON instruments do not have merely an
international reputation—they have an inter-
national reputation for quality. Let any man famil-
iar with electrical test instruments hear the name
Simpson and he thinks immediately “accuracy —

lasting accuracy — beautiful design — quality

construction that endures”. Because no Simpson in-
strument has ever been marketed unless its makers
had first assured themselves that it was better than

any similar existing instrument, Simpson customers
bave always the protection of quality. They know
that, no matter what problems of materials and
manufacture arise, the Simpson instrument they
buy is of top quality or they would never have been
able to buy it.

e,

SIMPSON ELECTRIC COMPANY
5200-5218 W, Kinzie St., Chicago 44, 1Nl

Export Dept.: 308 W, Washington St.
Chicago 6, lllinois, U. S. A.

MODEL 260 R
High Sensitivity Set Tester

INSTRUMENTS

THAT STAY ACCURATE
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PREVENTIVE MAINTENANCE
for Broadcast Stations

Part V of Series Offers an Analysis of Preventive Mainte-
nance Techniques Applied to Tube Envelopes, Seals, Grid
or Plate Caps and Terminals, Base and Pins, and Sockets.

by CHARLES H. SINGER

Assistant Chief Engineer
WOR-WBAM

PREVENTIVE MAINTENANCE work on
tubes includes feeling, inspection,
tightening and cleaning of tubes, and
adjusting of sockets, connections and
mountings. Proper tube maintenance
will prevent tube failures caused by
loose or dirty connections and will
keep the tubes in a clean and more sat-
isfactory operating condition.
Maintenance procedures differ ac-
cording to tube types. Certain main-
tenance operations that must be per-
formed on transmitting type tubes may
be omitted in the maintenance of re-
ceiving-type tubes. Tubes requiring
the most frequent maintenance are
those used in high-voltage circuits.
Because of their high operating poten-
tials, these tubes require more fre-
quent cleaning and inspection than
tubes used in low-voltage circuits.
Too frequent handling may result in
damage to the tube terminals or con-
nections. It is therefore net recom-
mended that tubes be removed from
their sockets unless an abnormal con-
dition is indicated on an operating log
check sheet or through other means.

Incidentally it is quite important to
remember that tube envelopes should
not be touched with the bare hand im-
mediately after shutdown for if they
are too hot severe burns may result.

Tube Envelopes

(1)—Inspect:* The envelopes of the
glass and metal tubes should be clean
and bright. It is necessary to watch
for tube envelopes which have broken
away from the tube base.

(2)—Clean: A clean lint-free cloth
should be used to remove dirt, dust or
any foreign matter present on the tube
envelopes.

Account must be taken of the type of
tube. Tubes operated at high voltages
and with exposed plate or grid connec-
tions must be kept free of dirt and dust
because of possible leakage between
grid and plate terminals. In contrast,
tubes operating at low voltages and not
having exposed grid or plate caps do
not require frequent clegning. Dirt
should not be permitted to accumulate
on low-voltage tubes, but the presence
of dirt on them is far less important
than it is on high-voltage tubes.

Tubes must not be removed from
their sockets for cleaning of the en-
velopes. This calls for special care

1See the FITCALM maintenance procedure
discussed in Sept., 1946, COMMUNICATIONS.

A typical maintenance cleaning kit.

kW A...x s

52 o COMMUNICATIONS FOR OCTOBER "4‘

WWW.americanradiohistorv.com

during work on tubes with exposed
plate leads. The danger of breakage is
great.

Tube Seals

(I)—Inspect: The exposed glass
seals of the tubes must be checked for
evidence of cracks. A tube with a
cracked seal is likely to fail at any time
during use and should be replaced.

Grid or Plate Caps and Terminals

(1)—Inspect : The connection at the
top of the glass and metal tube ter-
minals should be examined for clean-
liness and faor discoloration. caused by
overheating. The cap or cannector
should make a solid and firm connec-
tion. Plate caps must be secure to the
tube envelope.

The spring clips' and connectors
which make contact with the tube caps
or terminals must be examined for cor-
rosion and for loss of tension with re-
sulting looseness. Also, the condition
of the wires soldered to the spring
clips and connectors must be checked.
The wires should be free of frayed in-
sulation or broken strands. Extreme
care must be applied when connecting
clips from grid or plate caps or ter-
minals, particularly if signs of corro-
sion exist. A clip should never be
turned if it is on a loose cap; the result
may be a broken seal.

(2)—Tighten: The top conrector or
clip should make a snug and tight con-
nection to the top tube terminal or cap.
If the connections are dirty or cor-
roded, they should be cleaned before
they are tightened.

(3)—Clean: If proper care is exer-
cised, the grid and plate caps or ter-
minals may be cleaned, when necessary,
with a piece of No. 0000 sandpaper.
The paper should be wrapped around
the terminal and gently rubbed along
the surface.

(4)—Adjust: Grid or plate con-
nector clips must not be flattened dur-
ing adjustment. Flattened clips do not
make adequate contact with the surface
of the tube cap. If the cap is made of
a thin metal, it can be adjusted by
gently compressing it with the fingers.
If it is made of heavy-gauge metal,
syitable pressure can be applied with a
pair of longnose pliers; adjiist to ob-
tain a goed mechanical connection
throughout the contact surface.

[See poge 54 for sypical operating log.]
[To Be Continued)
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A new type of

instrument for
the measurement

of small

capacities

Y. Measures capacities from 1 to 230 Micro-Micro-
Farads by direct substitution.

| 2, This capacity is measured at the end of a shield-
| ed cable, thereby eliminating connection errors.
3. Wiring capacity in an amplifier may be
measured without disconnecting the load

| resistor. Condensers as small as 1 MMF may be
measured when shunted by a 1500 ohm resistor.

KALBFELL
LABORATORIES

KRY-LAB 941 ROSECRANS STREET
SAN DIEGO 6, CALIFORNIA

Manvfacturers Representotives are invited to reply.

WHEN YOU CHANGE
' YOUR ADDRESS

! Be sure to notify the Subscription Department of COMMUNICA-
TIONS, 52 Vanderbilt Avenue, New York 17, N. Y., giving the old
as well as the new address, and do this at least four weeks in
sdvance. The Post Office Department does not forward magazines
onless you pay additional postage, and we cannot duplicate copies
mailed to the old address. We ask your cooperstion.

. = Write for
FREE' Radionic Vetr
FREE
{ o catalog Catalog!
Distributors for Dumont, Shallcross, 1.R.C., Weston,
National. Cardwell, Ward Leonard, Triplett, Pre-
cision, UTC and many others.

| |

| TORIC 1o R )
s ADIONIC EQUIPMENT CO. [0, Musew street

5

NET PAID ABC CIRCULATION
OVER 10,000

The broadcast and communications
industry is expanding — FAST. Your
advertising in COMMUNICATIONS
will be read by its buying factors.

KINGS ELECTRONICS
372 CLASSON AVENUE, BROOKLYN 5, N. Y.
maonvulacturers of
MICROPHONE PLUGS AND JACKS ¢« CO-AXIAL CONMNECTORS

TELEVISION ANTENNA + VARIABLE CONDENSERS ° WAVE GUIDES
WAVE TRAPS - RADAR ASSEMBLIES AND SPECIAL EQUIPMENT

Reserve your 1947 space NOW!
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. W OR
Day. BAMBERGER BROADCASTING SERVICE, Sheciedl By
CARTERET,
Date. 50 KW TRANSMITTER — 710 KC - W E. 306A Ser. # 104 : -
MASTER OPERATING LOG e
TR v v vi ] Vil
NO. 1TEM S Loy ‘rotwmc: Lt UNIT [|ENTRIES TO BE MADE IMMEDIATELY AFTER GOING ON AIR & THEREAFTER WITHIN PERIODS INDICATED
1 LOCAL STANDARD TIME ¢ YLt 1 € ) (esT-EDST [12m—2A] 24—4A J4a—sa | oa-8a [8a-10A[10a-12n[12n-2P | 2p—4p | 4r—sp | sp—2P [ 8p-l0P | 10P~12M
2 LOG STARTING TIME C )t 1t 10 ) (HR-MIN)
3 OUTSIDE TEMPERATURE (6 3t 10 1¢C_°F )
4 WEATHER CONDITIONS [T } L] (SYmeoL)
3 TOWER AND BEACON LIGHTS C )l I } { ) (ON—OFF )
6 M.E. ROOM—50 KW D. W.EXP. TANKLEVEL () [ 0] ( 46 ) [ 22} ( INCHES )
7 5 KW D. W. EXPAN. TANK LEVEL () O] ( 13 ) ( 11] ( INCHES )
8 CONTROL UNIT—LINE VOLTAGE PHASE “A” () [ 445) [ 455475 ] [ 485} ( VOLTS )
9 LINE VOLTAGE PHASE “'8” () [ 445) [ 455475 ) [ 485) ( VOLTS )
10 LINE VOLTAGE PHASE “C* () [ 445) [ 455475 ] ( 485] ( VOLTS )
11 DISTILLED WATER PRESSURE () 38) [ 5088 ) ( 70) (_18s )
12 DISTILLED WATER TEMPERATURE () [ 401 [ 85150 ] [ 180} ( °F )
13 FILAMENT GENERATOR VOLTAGE () (195) (200 ] (205) ( YOLTS )
14 BIAS GENERATOR VOLTAGE (300) ( 290) [ 300 ] [ 310) ( VOLTS )
15 RECTIFIER FILAMENT VOLTAGE ( 408) [ 400) 408 ] [ 420) ( VOLTS )
16 1600 VOLT RECTIFIER VOLTAGE (1650) (1623) (1650 ] (1750} ( VOLTS )
17 17 KV RECTIFIER VOLTAGE () [165) (17.0-18.1 ] (18.6] ( KVS )
18 I7KV.RE(T,UNII—IIKVARECY.AIRII.AS!HW.( ) [ 80) [ 95-105 ] ( 120] ( OF )
19 03C. MOD. UNIT—XTAL OSC. SEL. SW. POS'N. ( VL)L 10 1 -2 )
20 OSCILLATOR #1 GRID CURRENT () [ 25} ( 30-40 ] [ 30} ( MINS )
21 OSCILLATOR #2 GRID CURRENT () [ 23] 30-40 ] [ 50] ( MiLS )
22 1-C FREQ. METER OSC, PLATE VOLTAGE ¢ 130) ( 10 10 1 ) (_YOLTS )
23 1-C FREQ. METEROSC. GRID CURRENT () { 05] [ .25-45 ] [ 55) (_MILS
24 FREQUENCY DEVIATION () [(-20) [ £3 ) (+20] ( CYCLES
25  BUFFER AMP. PLATE CURRENT () (NI [ 1530 ] ( 40) (mis )
26 R F. AMPLIFIER PLATE CURRENT ()[40 [ 4560 |} [ 75) ( mus
27 R F. AMPLIFIER OUTPUT CURRENT (210) (751 (210 ] [ 250) ( MuS v
28 MOD. AMP. PLATE CURRENT ([ _65) ( 7085 ][ 90} ( MiS )
29 MOD. AMP. OUTPUT CURRENT () [ 350) [ 390475 ] [ 500) ( MILS )
30 FEEDBACK CURRENT { ) [ 7.5] ( 8.0-105 ] {12.0] { MILS
31 AUDIO INPUT AMP. PLATE CURRENT () ( 20} ( 23-35 ] [ 40] (_Mis )
32 AUDIO POWER AMP. PLATE CURRENT () [ 88) (90115 ] ( 130} ( MIS )
33 1ST POWER AMP. INPUT DIVISIONS () [ 28] [ 3040 ] [ 60] ( DIVS )
34 ISTP.A UNIT—1STP.A. FRONT TUBEPL. CUR.C ) | 75} [ 90-140 | [ 160} (ML
35  1ST P.A. REAR TUBE PLATE CURRENT () [ 75] [ 90-140 ] [ 160) ( MIS
36 15T P. A. LOAD CURRENT () (180) [ 200-300 ] ( 350] ( MILS )
37 IND P.A, UNIT—2ND P A. FRONT TUBE PL CUR.( ) ( 300] [ 400-700 | [ 800] ( MILS
38 2ND P A. REAR TUBE PLATE CURRENT ( ) ( 300] ( 400-700 | [ 800) ( MILS
39 2ND P. A. LOAD CURRENT () [2700] (3000-3700 ] (4000] ( MILS
40 LEAKAGE CURRENT C ) 0)[ 1-15 ][ 25) ( Mis
41 JRDP.A. UNIT—3RD P.A. FRONTTUBEPL CUR.( ) | 30) | 3.3-5.5 | [ 60] L AMps
{42 3RD P A_ REAR TUBE PLATE CURRENT () [ 3.0} [ 3555 ) [ 6] | AMPS B
43 3RD P A. LOAD CURRENT () [200) [ 220-250 | [ 26.0] ( AMPS )
44 3RD P. A. TOTAL CURRENT () ( 60] [ 7.0-11.0 ] [12.0] ( AMPS
45 UGHTNING PROTECTIVE DEVICE CUR. () ( 01 [ 0-2 ][ .51 ( MILS )
45 ANT. COUP. RM.—TR. LINES #1-#2 PRES. ( ) OJ ( '0=30 ) { 30] ( LBS )
47 TRANSMISSION LINE #1 CURRENT U ) (15.8] (163-17.2 ) [17.5] ( AMPS
48 TRANSMISSION LINE #2 CURRENT () 116.8] [ 17.0-18.0 | (18.2] ( AMPS )
49 CLOSED CIRCUIT INDUCT. CURRENT () (34.0] [ 330-37.0 ) (380] ( AMPS ) N,
To  CLOSED _CIRCUIT CAP. CURRENT () [300] [ 31.0-32.5 [ [335) ( AMPS )
51 MaIN CONCENIRIC LINE #3 PRES. 4 )L 15} 30-50 ] ( 55)( i8S )
52 MAIN CONCENTRIC LINE #3 INPUT CUR. (26.1) (24.8] [ 26.1 |} [267] ( AMPS )
53 3RD P.A. TUNING UNIT—WEST ANT CURRENT ( ) L172) [ V7.8-185 ) (19.1) L AMPS )
54 CENTER ANTENNA CURRENT () [152] [ 157-16.3 | [169] ( AMPS )
[55  EAST ANTENNA CURRENT () (17.0] ( 17.3-18.5 ) [19.0) ( AMPS )
56 AUDIO FAC. CONT. RM.—BVILDING TEMP. ()| 65] [ 75-100 j { 103] ( °F )
[57 _81A #1 AMP_PLATE CURRENTS (_ ) (__ ] (OPRCOND] [ | ( OK-N*)
(58  82a #)_AMP _PL_AE CURRENTS ( ) L} {OPRCOND,) | ] ( OK-N* )
[59 824 #4 AMP. PLATE CURRENTS ()| ] (OPRCOND [ | ( OK-N* )
[60 1126A AMP COMPRESSION ()1t o ( 05 ][ 7/t b8 1}
(61 1126A PLATE CURRENTS (1 _J[OPRCOND,) | | ( OK-N° )
(62 82A #2 AMP PLATE CURRENTS () ] (OPRCOND.] | | ( OK-N* )
(63 82A #3 AMP. PLATE CURRENTS () ( 1 lOPRCOND.] | ] { OK-N* )
64 PROG. PHASED DURING THIS PERIOD () [ | [OPR.COND.) [ | { OK—N* )
65 M. E. ROOM—AVERAGE % MOD. (731A) U 9t 50) | 85-100 ) [ 100) ( % )
06 sxw 0SC. MOD. UNIT—5 KW XTAL #1 TEMP. (_, [%0.5] | 368572 ) (5751 ¢ °C ) o N
‘o7 5 KW XTAL #2 TEMP, () (58.0] ( 58.2-58.8 } [ 59.0] ( °C )
68 ‘BASEMENT—SWITCH ROOM INSPECTION  ( )L ] (OPRCOND.] [ § ( OK=N* )
[69 _DIP OiL CIRCUIT BREAKER TEMP () 101 ( 2045 ) 60] ( °C )
(70~ DIST. WATER PUMP OUTPUT PRES. ()| _85) | 90-100 ] ( 110} (L85 )
71 POND WATER PUMP OUTPUT PRES. () V][ 220 ]| 24]( 185 )
72 P.W INTERCOOQLER OUTPUT PRES. [{ YUt 2-20 } [ 24} ( 8BS ) -
(73 POND WATER INTERCOOLER TEMP. () 32} [ 40-100 J [120} ¢ °F )
74 DIST WATER INTER TEMP. IN-OUT ()| 40] | 85-150 ) [ 160} ( °F ')
75 COND. OF MOTORS—GENS.—PUMPS ()1 ) [OPRCOND.J [} ( OK-N*)
76 PUMP BEARINGS-GLANDS TEMP. () [ ] [OPRCOND.} [ ] { OK=N*)
77 Fil. MOTOR GENERATOR TEMP. () [ 30 ( 4060 1 ([ 651 ( °C )
78 BIAS MOTOR GENERATOR TEMP. () 30)( 4060 1 651( °C )
79 CIRCULATE VENT MOTOR #1 TEMP. () [ 25) [ 3060 ][ 651 ( °C )
[80 _ EXHAUST VENT. MOTOR #2 TEMP. () 250 3060 ) [ 631 ( °C )
81  PIP-H. ¥ PROTECTIVE UNIT TEMP, ()1 30} | 40-105 | (120] ( °F )
82 TRANSF. VAULT VENT. FAN. () { ) [OPRCOND.j [ ] ( OK-N*) .
83 C oyt K ) 4
84 [N (bt )
85 £ D. G. ROOM—DRYAIRE DEHYDRATOR () 28] 3240 ) [ 45 ( 85 )
86., DRYAIRE DEHYDRATOR COLOR (BLUE) (P ) ( P8 ]| 6 ] ( COLOR )
87 5 KW TRANS. —DEHYDRATOR COLOR (BLUE) (P ][ P8 ) [ B ] (COLOR)
88 C YL 8t 10 ¢ )
89 C e nt 1 ¢ )
90 LOG FINISHING TIME ( Y[ 10 ) (. ] { HR-MIN )
91 SIGNATURE OF TECHNICIAN ON OFF |94 SIGNATURE OF TECHNICIAN ON OFF [97 r SIGNATURE OF TECHNICIAN ON OFF
92 95 w8 I
93 96 . - 199 f

MAKE ENTRIES IN INK. PLACE AN ASTERISK (*) AFTER AN ABNORMAL ENTRY, CORRECT SAME WHERE AN ADJUSTMENT 1S POSSIBLE

______wuwww americanradiohistorn.com

Figure 1

[See page 52 for preventive maintenance discussion.]

Master operating log for the 50-kw transmitter at WOR.
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1

TELEVISION TESTS

(Continued from page 15)

the Mt. Wilson end of the circuit. The
return circuit utilized a parabolic re-
flector antenna system for transmission
and reception. A 5 X 715" lens was
used for the tests. The power gain
obtained was about 35 db per lens.
This was about 3 to 4 db greater than
that obtained from a 57" parabolic re-
flector type radiator. The power gain
of 35 db gave an effective directed
power of approximately 1,200 watts
per lens over that of a point source
having the same power radiating in all
directions through a spherical area.
This ratio gave a substantial margin
over that which would be required to
give a satisfactory signal-to-noise
ratio. Thus even with severe fading
conditions, there would still be suffi-
cient margin over the required power.

At the Mt. Wilson end of the circuit,
the video output of the receiver was
fed to a transmitter operating at 4,220
mc. The beam from the parabolic re-
flector used with this transmitter was
directed at Hollywood and received
with a similar reflector unit only a few

3IRIE Winter Meeting Report. February 1946,
COMMUNICATIONS.

4380 — 4376 NC

63MC + 7MC VIDEOQ O-4MC

coaxiaL

PRE
AMP.

p—t

FILTER CONVERTER|

—_—
METALLIC LENS

CRYSTAL
CURRENT

FREQUENCY
METER

BEAT

LIMITER
LEVEL

P L9

Ld A-6-

MONI TOR

OSCILLATOR

4443 % AMC

Figure 4
Block diagram of the receiver used in the tests showing the arrangements used to control the con-
verter frequency modulator carrier about the i-f midband region.

feet from the metallic lens which pro-
jected the original wave to Mt. Wilson.

Except for the difference in the fre-
quencies used for transmission and re-
ception in the two directions the re-
ceivers at both ends of the circuit were
identical. The frequency bands utilized
for transmission in the two directions
were 4,380 to 4376 and 4420 to 4416
mc, respectively. A beat-frequency
oscillator was used in conjunction with
a converter to translate the frequency-
modulated wave into the 65-mc region
for amplification by the i-f amplifier.

This amplifier was designed to pass a
bandwidth of 14 mc to include the im-
portant side current pairs lying on each
side of the center or mid-band fre-
quency region.

Automatic gain and frequency con-
trols were incorporated for stability
purposes. The deviation ratio was 0.5
for the maximum modulating frequency
excursions. A limiter and a discrim-
inator with an associated detector
passed the video signal to a video am-
plifier where it was fed into a coaxial
cable and a television monitor.

the-minute in all three stores.

COMPETENT TECHNICAL MEN handls your
inquiries and orders at Newark, They know what
you are talking about and can handle all
requests intelligently and promptly.

They know

ast, NEWARK
tey U tave ct!

IF YOUR NEEDS in radio or electronics parts,
sets or equipment are available ANYWHERE,
save fime by phoning or wiring Newark Electric.
Our tremendous stocks are complete and up-'roa

the stock — they know indus’n:y's problems-and - hev vad. o v
needs. They can give you prices and delivery ; ‘ A

dates on specific merchandise.

IN NEW YORK AND CHICAGO you get
speedy door-to-door delivery. Out-of-town or-
ders are shipped the day they are received.

A R SR IR ARSI SIS

242-50°W. 55th St.
L Now York 19, N. ¥/

HICAGO
323 W. Madison St.
Chicago 6, IL

ELECTRIC COMpAY. it S

N. Y. C. Stores: I15 W. 45th St. & 212 Fulton St.
Offices & Warehouse: 242 W, 55th St., N. Y. 19

% In New York or Chisago | enjoy our.
guin counters, loaded down with unusual lus
radio and electronics items, fascinating to those
‘with inquiring minds. e
The Public Addres

full of interesting merchandise, Ir

90 °'Mytv;:"" s;i;y

departments

COMMUNICATIONS FOR OCTOBER 1946 ® 55

B ot i e R



www.americanradiohistory.com

* the Minimotor.

THE * the Alni Corporation is
pleased to announce the
availability of the low-
est practical current
THAT consumption D.C. motor
in the world.

MOTOR

the motor of an entirely
new principle! No rotat-
NEW ing windings.

OPENS

the motor that can oper-
ate on as little as thirty
milliwatts power.

HORIZONS

* the motor that is ideal
for saving current where
power supply is an im-
portant factor.

the motor that has
countless applications in
the miniature horse-
power field.

ELECTRONIC

FIELDS the motor that may well
be the answer to your

problem.
* the Minimotor.

Outline your specific ap-
plications and require-
ments to our Special
Projects Division.

I
ALNI CORP

ALNI CORPORATION

Reeves International Building
10 EAST 52nd STREET
NEW YORK 22, N.Y.

ub
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Agency: Bozell & Jacobs
PREOHAXIPHODUOTS DIV. CHISHOLM-RYDER

Agency: Norton Adv. Service

RADIONIC EQUIPMENT CO. ...... Rl e A L
Agency: Bass & Weber Co., Inc.

REMLER cO., LTD..... coee fiRRER Sio vl L]
Ageney: Albert A. Drennan

JOHN F. RIDER PUBLISHER, INC............. 46
Agency: Lansford F. King

ROWE INDUSTRIES ..,......cco00000uvinnnnns 4

Agency: The Miller Agency Co.

SHALLCROSS MFG. CO/ ..ooienvnvnennnninnnn. 35
Agency: The Harry P, Bridge Co.

SHURE BROTHERS, INC......... -0 00 GIod & - - 9
Ageney: H. M. Gross Co.

SIMPSON ELECTRIC CO.......,.co000vvvnnnenn 81
Ageney: Kreicker & Meloan, Ine.

SPRAGUE ELECTRIC co. ..... ORI A o 6 0. 6.8 4
Agenty: The Harry P. Bridge Co.

SYLVANJA ELECTRIC PRODUCTS, INC....... 3

Agency: Newell-Emmett Co.

TECH LABORATORIES ....,.....cc0c0veninnn.. 42
.Agency: Lewis Advertising Axency
TELUBREEPNG " 1 (....... ;.1.¢ o ASEREEY S . 43

Agency: Campbell-Mithun, Ine,

THOMAS & SKINNER STEEL PRODUCTS CO.. 44
Ageney: The Caldwell-Baker Oo.

THE TURNER CO. .............. 0 oh QPO FRPR - |
Agency: The W. D. Lyon Co

UNITED TRANSFORMER CORP.............. A
Agency: Shappe-Wilkes Inc.

wWILCOX ELECTRIC CO., INC........ O A | ]
Ageney: Arthur G. Rippey & Co.
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‘A NEW

R %

VAQUUM-TUBE
VOLTMETER
~ BERALND.

iy ] ‘>
s 11-F VACUUM-TUBE
VOLTMETER

A RSN S

INCREASED SENSITIVITY — with the addi-
tion of a 0 to 0.5 volt scale, sensitivity is ex-
tended by a factor of 3

CALIBRATED FOR DC AS WELL AS AC

WIDER VOLTAGE RANGES — 0.1 to 150
volts for ac¢; 0.01 to 150 volts for d¢; both
in six ranges

ACCURACY OF 29, FOR D-C AND
SINUSOIDAL A-C VOLTAGES

EXTENDED FREQUENCY RANGE — as low
| as 20 cycles with error of less than 29, —
s, | up to 300 Mc maximum error is 129, —
' useful for voltage indication up to 2,500 Mc

IMPROVED PROBE — much smaller — nat-
ural frequency increased to 1050 Mc —
much better shielding — can be used with a
variety of standard probe fittings, three of
which are supplied

A SINGLE ZERO ADJUSTMENT GOOD FOR
ALL SIX RANGES

NEW METER — easier to read — mirror for

greater precision — no parallax — knife-

edge pointer for upper scales, broad pointer

for lower — face illuminated to eliminate
HE Type 1800-A Vacuum-Tube Voltmeter reflections from glass

is a new instrument based on the funda- EFFECTIVE INPUT RESISTANCE 25 MEG-
OHMS AT LOW FREQUENCIES

VERY LOW PROBE INPUT CAPACITANCE —
about 3.1 micromicrofarads

VOLTAGE T
RANGE /

5 8

mental designs of the Type 726-A, intro-
duced by G-R in 1937. With greater sensi-
tivity, increased ranges, improved probe PLATE VOLTAGE SUPPLY EQUIPPED WITH
construction, both d-c and a-c voltage cali- ELECTRONIC STABILIZER

brations, and housed in a much more com- INSTRUMENT CAN BE USED WITH PANEL

. . VERTICAL, INCLINED OR HORIZONTAL
pact and convenient-to-use cabinet, the useful _

upper-frequency limit of this meter is ex- TYPE 1800-A VACUUM-TUBE VOLTMETER - $305.00

tended just about as far as p resent-day ® Write for complete information

vacuum-tube construction will permit.

GENERAL RADIO COMPANY oo

- 90 West St., New York 6 920 S. Michigan Ave., Chicago 5 950 N.. Highland Ave., Los Angeles 38
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“‘

*Cardox’’ Cardioid Crystal

**Cordyne” Cardioid Dynamic Bi-Directional Velocity

| Models 731 and 726 l Model 950 Models V-3, V-2, V1
f. — R e e e e = EE| ST = e Y S i S <ot ¥ |y
|
|
I
i
|
I
!
|
!
[
|
!
| 18
} Model 610 Dynamic
| Model 910 Crystal
i
S g ]

. Witn important E-V developments such
#sxhe Mechanophase* Principle, the Differentialt
Prgudiple, the Acoustalloy Diaphragm,..ELECTRO-

brings you the widest selection of
y microphones, for both general and speci-
blications. In the complete E-V line of uni-
Ectional, bi-directional, and non-directional
you can easily find exactly the right micro-
to give you the sound pick-up and repro-
you want. A few models are shown here.
EZrRO-MOICE engineers are glad to help you
S “on @\ special problems. Send now for new E-V

u : g : C@@ No. 101.
High Fidelity Dynami & *Pod AP dnding  tPatent No. 2,350,010

Model 630 Crystal Midophones Licensed under Brush patents,

OEL

Versatile Dynamic
Model 640

General-Purpose Dynamic Differentiol Handset

Model 605

Model 260 Carbon, Model 660 Dynamic

1
l !
i |
| |
| |
| |
| |
| i
' J
| [
| |
| l
| |
: |
; |
i Differential Carbon I

' Hand-Held Model 205-S : ,‘
-

‘l \

| i

| !

| 1
{
|
|
|

: .

14

| i

.

Differential Dynomic | t
: Model 606 !

St s 4 |

Hand-Held Dynamic Model 600-D
Differential Dynamic Model 602

!
|
i
i
!
|
|
!
|
I
!
|
|
I
|
|
|

Lo RTINS SRS PASEER) S

Comet Crystal
Model 902

B e e s e e

e e . e e e S o —

NO FINER

ELECTRO-VOICE, INC.
BUCHANAN, MICHIGAN

EXPORT DIVISION |
CHOICE THAN 13 East 40th Street, New York 16, N.Y., U.S.A. Cables: Arlab

0

e E e — = g A=A O T CarTr O S to T O it e dt & i
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