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FHenes oW
the CONTROLLER answers
typical regulation prohlems

Q- An AC requirement. Can you stabilize
the output of o transformer?

A NSWER e
:.'.'.:".L‘Y%‘.,’,‘E H] E ot
[ ==

| coumousnl

l
L f INCOMING LINE

ul Can you selectively regulote a number
of DC voitages and currents?

AT S
ANSWER ‘:“ [ =

0. Can the CONTROLLER stobilize o gen-
erator fleld to regulate its outpul?

ANSWER

RECTIFIER CIRCUIT

LINE | LONTROLLER

65 NERA YOR
oure
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BT
SORENSEN

~cowan The FIRST line of standard ELECTRONIC Yoltage Regulators

& COMPANY, INC.

—of AC, DC or RF outputs in any
one circuit, selectively stabilized
over wide ranges of line and load

with the new @ SORENSEN
ELECTRONIC CONTROLLER

The AC output of the CONTROL-
LER will swing between 85-145
VAC, AUTOMATICALLY adjust- {8
ing the output of your unit
against line and load variotions.
By referencing this output back
to the CONTROLLER you get
output reguliation.

TECHNICAL SPECIFICATIONS

The controlled circuit must make available at least one watt of power
fo the CONTROLLER.
95.125 volts AC
{50 or 60 cycles)
200 to 2000 VA
0.5% at the controlled point

Input voltage range:

Load range:
Regulation accuracy:

WITILE 1odoy for more information on the new CONTROLLER. Arrange
to have a Sorensen Engineer onalyze voltage regulation requirements
in your plant. He can select a Sofensen unit or suggest a special
design to fit your unusuol application.

Represented in oll principal domestic ond foreign cities,

STAMFORD, CONNECTICUT

st =
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File this under .-

1IERS

TWO NEW PRESTO AMPLIF ¢
d &

b ot e
&

Engineers will welcome these two new additions
to the PRESTO line of superior equipment.

Presto Peak Limiting
Amplifier (Type 414)

© -2

D]{SI(INI-‘.I) 1o control program peaks, Type

, Type 414. Chassis construction is for vertical mounting in
41\ remwoves the cause of overcutting and

standard racks. Removable front panel gives access to all
distortion in recording and over-modulation in circuits. Meter and sclector switch indicate amount of limit-
broadeasting. P'roper degree of peale liniting irg taking place and current readings of all tubes,

permits an appreciable inerease of the average

signal with consequent improvement of signal @ €
to noise ratio. Scerves simultancously as a line FE
amplifier; its 60 db gain adequately compensates o

for line losses due to pads, equalizers. ete.

Presto Power Amplifier
(Type 89A4)

s 3

OR recording, or monitoring use, 89\ is the
perfect high fidelity, medium power unit. Type 894. Chassis construction is for vertical rack mount-
. ing. Removable front panel for easy access to all circuits.
Meter and sclector switch provide convenient indication of
output level at 1000 cps and current readings of all tubes.

25-watt output, it fills the need for an amplifier
between Presto 10-watt and 60-watt units. All
stages are push-pull and sufficient feedback is
provided to proditce a low output impedance
anl general performance of the type 807 tubes
wkhich is superior to that of triades.

FULL SPECIFICATIONS OF TIHESE TWO NEW RECCRDING CORPORATIOR

. . 246 WEST 55TH STREET, NEW YORK 19, N. Y.
AFIERS WL " SENT 0! i ' N ’
AMPLIFIERS WIILI, BE SENT ON REQUEST. Walter P. Downs, Ltd.. in Canada
Address Dept, C.

WORLD'S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT & DISCS

COMMUNICATIONS FOR APRIL 1948 » 1
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Including Television Engineering, Radic Engineering, C ica-

tion & Broadcast Engineering, The Broadcast Engineer. Registered
U. 8. Patent Office.

LEWIS WINNER | COVER ILLUSTRATION

Editor \'_-h-l anteane installation on the smoke stack of the Philadelphix
Fire Boat Rudolph Blankenburg. Boat is equipped with two-way
duplex f-m system similar to that used by the Philadelphis

Police Department. -
(Courtesy Motorola) N
F. WALEN BROADCAST ENGINEERING
Assistant Editor The Broadcast Enginecering Conference at the NAB Los Angeles Meeting.. 9

Complete Program of Two-D Session; Digest. P
Scheduled for Presemtation. o penen CHEGACGA
Engineering Factors Used to Determine Broadcast Station Time Rates
F. J. Sheehan 26

Relation of Station Location. Frequency and Power to Advertis-

Bryant S. Davis, President ing Rates Analyszed in Series of Graphs. Data Applicable to
F-M and A-M Stations.
Paul S. Weil, Vice Pres.-Gen. Mgr.
F. Walen, Secretary AERONAUTICAL COMMUNICATIONS
. . CAA V-H-F Omnidirectional Range at United Air Lines..Frank J. Todd 10
A. Goebel, Circulation Manager New VOR Navigational Facilities Use 108 to 135.9-me Crystal- i
Conirolled Receiver, Frequency Sclector, Radial Selector, Course
Deviation Indicator, etc.
| ENGINEERING CONFERENCE REVIEW
Cleveland Representative: A Report on the 1948 IRE National Convention.............ccovvvvnn. 12
Highlights of Popers Presented by D. E. Novgaard. W. G.
James C. Munn Tuller and John C. O'Brien.

2253 Delaware Dr.. Cleveland 6. Ohio
Telephone: Erieview 1726

TELEVISION ENGINEERING
Phasing of Remote TV Signals......................... ... R. C. Palmer 14

Sync Phasing Equipment Provides Phase Synchromisation Be-
tween Vertical Sync Intervals of a Remote Composite Picture

Pacifio Coast Representative: Signal and Studio Symc.
Brand & Brand
T 1052 W. Sixth St.. Los Angeles 14, Callf. BROADCAST TEST EQUIPMENT
Tel Michigan 1732 . . i
ephone Michigen Test Instruments in the Broadcast Station.......... Herbert G. Eidson, Jr. 20
. 515 Montdomery St.. San Francisce 4. Calif. Utes of the Capacity Bridge, VTVM and Signal Generator in
Telophone Doudlas 4475 Modern Broadcasting.

TRANSMITTING TUBES

Tube Engineering News.......... .. .. ....ooeiiiiii, K. M, Laing 22

Analysis of Eleven Standard Types of Vocuum Gouges Used to
Measure Degree of Vacuum During Evacuation of Tubes.

Wellington, New Zealand: Te Aro Book Depot.

Melbourne, Australia: McGill’s Agency. MONTHLY FEATURES
Entered as second-class matter Oct. 1, 1937 at News and VIewsS ... ..vvireit ittt iin it nieinisniennn Lewis Winner 9
the Post Office at New York, N. Y., under the . » st 5
Act of March 3, 1879, Subscription price: $2.00 Veteran Wireless Operators’ Association News.......................... 28
per year in the United States of America and The Industry Offers...........cocoviiiiiiiii 35
Canada; 25 cents per copy. $3.00 per vear in News Briefs of the Month. . .. cuntnr ittt et ittt enans 38
fereign countries; 35 cents per copy. Advertising Index..... ... ... ... ..l 40

Entire contents Copyright 1948, Bryan Davis Publishing Co., Inc.

Published monthly by Bryan Davis Pubishing Co., Inc.
52 Yanderbile Avenue, New York 17, N. Y. Telephone MUrray Hill 4-0170 o@v .
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Lock-In tubes in Molorota equipment
maintain smooth flow of traffic on
famous bridge

“Caning in with stolled cor,’”” rodias

tow truck operator. A mabile two-
woy FM radictelephone permits in-
stant communication with dispatcher.

-

iy
|

HE fumous San Franeisco-Oakland Bezy Bradge
must he free of stalled cars at all times. A smooth -
flow of traflic is maintained with the aid of Mctsrola Motorslo radiotelephone e

FM Radiotelephone equipment. ables the dispatcher at mitro:
phore to direct movements of

f ALY 110 . 3 11 . . . o
Tow cars. emergeney roadside service trucks, elec oAbl dhit ifantly.

trician trucks, fire units and traflic engineer’s sedan
constitute the radio fleet. By means of this efficient
svstem, a flow of 70.000 cars per day rolls with mini-
mum delay over the great bridge.

Securely locked in position in the Motorola equip-
ment arve Svlvania Lock-In Tubes, depended upon dav
amd night to give superlative service under all

conditions!
For full information about Svlvania Lock-Ins see
i f fuinir i S g I s -~ High frequency 160,000 kilocycle FM
S_VlVillllil l)lS[l‘llllll()l‘S or write b_\i\'illllil EleC[I‘lC l I‘Od' two-way Motorola radiotelephona
ucts Inc., Radio Tube Diviston, Emporiam, Pa. equipment permits 100% radio cov-

erage regardless of electrical inter-
ferences or steel enclosing structure,
Sylvania Llock-Ins handle very high

frequercies with ease. Have short,
direct connections, fewer welded
joints . . . no soldered joints — less
loss; getter located on top; shorts
eliminated by separation of getier

= material from leads! Cannot be dis-
lodged from sockets no matter how
rough the way.

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

COMMUNICATIONS FOR APRIL 1948 o 3
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WILCOX. ... First Choice

OF THE

A TRANS WORLD
(> A I RLINE

"‘-“ Transm Ha-

7/
TWA couirs GROUND STATIONS WITH
NEW WILCOX VHF RECEIVERS AND TRANSMITTERS

New Qired ﬂfwguenaf gWﬂMf @ﬂm»i New
Performance Gealured in the 115-136 Me. Band

* Selectivity Permits 100 Kc. Adjacent Ckannel Operation
* Co-Axial Transmission Line Relay Allows Common Antenna
* .005%, Frequency Stability Without Temperature Control
* New Noise Limiter Means Beiter Reception 305A
* Design Simplicity Simplifies Service Receiver

& Write Today For Complete Information on the
. WILCOX 305A Receiver and 364A Transmitter

EANS
Wi l C 0X ;ependable Communication

WILCOX ELECTRIC COMPANY ¢ Kansas City |, Missouri
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=he’d show you how easy
the KELLOGG CARRIER

is to install and maintain!

<¢-ﬁ. = ]
=N e
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. - i
: e
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Important Facts About the
Kellogg No. 5-A Carrier

Operates over a circuit 30db long (measured
at 11 KC) and provides a Gdb ralking circuit.
This is equivalent to more than 250 circuit
miles of .104 copper wire. Ruggedly-built,
with advanced circuit design for long, crouble-
free service. Flexible in design for quick, ezsy
circuit-changes and addition of unics. Adding
a second carrier channel requires orly 2 few
external connections. (Other models avaiiable
100, tO meet your every requirement).

KELLOGG

If you were to look over his shoulder as he installs
the KELLOGG Carrier, you'd see an eye-opening,
time-saving routine! For the Kellogg Carrier mounts
speedily on any 19" rack. Aad all components and
terminals are marked so anyone can understand them.
There are only eight external connections to make—
and the job is done!

Maintenance? It takes care of itself! All adjust-
ments except voice and carrier output-levels are pre-
set at the factory. Sure, a vacuum tube will “go”
once in a great while, but that’s about all that can
happen to this carrier!

Of course you know about the improved trans-
mission that carriers give — free from power-line
induction interference frequently present on wire
circuits. And with two conversations going over your
two-wire circuit at the same time, think what you
save in line-wire! Fewer lines means lighter poles
and less maintenance, too.

Communications engineers everywhere are show-
ing increased interest in Kellogg Carriers. They're
finding out that Kellogg Carriers save
manpower and money. Get the full
story — contact Kellogg today!

SWITCHBOARD & SUPPLY €O.

6630 SOUTH CICIERO AVENUE +« CHICAGO 38 « lLLINODIS

COMMUNICATIONS FOR APRIL 1948 o 5§
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How many of your employees are buy-
ing U. 8. Security Bonds reqularly
via the Payroll Savings Plan? (359,
to 50%, of employees buy Security
Bonds on the Payroll Savings Plan
in those companies in which top
management backs the Plan.)
® How doestheir average holding com-
pare with the national average? (The
national average among P.S.P, par-
ticipants is $1200 per family.)
o Why is 1t vital—to you, your com-
pany, and your country—that you
personally get behind the Payroll
Savings Plan this month? You and
your business have an important
stake in wise management of the
public debt. Bankers, economists,
and industrialists agree that busi-
ness and the public will derive maxi-
mum security from distribution of
the debt as widely as possible.
Every Security Bond dollar that
is built up in the Treasury is used to
retire a dollar of the national debt
that is potentially inflationary.
Moreover, every Security Bond held
by anyone means fewer dollars go to
market to bid up prices on scarce
goods.
e Can't pour employees buy Bonds at
banks? Banks don’t provide Security
Bonds on the “installment plan”—
which is the way most workers pre-

can you answer these important questions?

fer to obtain them. Such workers
want and need Payroll Savings.

® What direct benefits are there for
your company? In 19,000 industrial
concerns operating Payroll Savings,
employees are more contented.
Worker production has increased,
absenteeism has decreased—even
accidents have been fewer!

All these benefits accrue in addi-
tion to extra security for the indivi-
dual who gets and holds Bonds.
(Every $3 invested pay $4 at ma-
turity.)

But even a plan with all these
benefits requires the sponsorship of
top management for real success.
® What do you have to do? The Treas-
ury has prepared a kit of material
especially for you to distribute
among certain key men in your com-
pany. This will be your part in the
all-out campaign—starting April 15
—for America’s economic security.

Make sure you get your kit. Be
sure to give it your personal atten-
tion. Keep the Payroll Savings Plan
operating at its full potential in your
company. It’'s a major factor in
America’s security—your best busi-
ness security!

For any help you want, call on
your Treasury Department’s State
Director. Savings Bonds Division.

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

Teclephone equipment is constantly at war against in- |
visible forces of nature which seek to take it apart, atom s
by atom. On all fronts, Bell Laboratorics chemists must
fight corroston — an encmy able to make a tclephone
circuit noisy or perhaps to sever it altogether.

An example: for years Icad cable had lain protected in
The battle wooden ducts. Then in certain arcas something began
to cat the sheath, cxposing wires to moisturc. Corrosion
chemists of the Laboratories were called in. The corro-
Of the sion, they found, came from acctic acid gencrated in the
wood during the preservative treatment then in use. They
pumped in ncutralizing ammonia. Corrosion stopped.
atoms Now tclephone duct wood is controlled for acidity.

In a large citv, smoke-polluted air was coating the silver
surfaces of contacts with sulphide. Noisy circuits re-
sulted. Chemists discovered minute traces of sulphur
vaporin theair. Tley filtered incoming air with activated
charcoal. ‘Today, the latest tclephone contacts are of
palladium — not affected by sulphur.

Corrosion in mectals is onlv one tvpe of deterioration
which engages Bell chemists against hostile forees. Plas-
tics, paper, metals, rubber, textiles, coils, waxes and woods
all have cnemics. But knowledge, and persistence, are
steadily winning out—to the benefit of the telephonc user.

A Bell Laboratories corrosion en-
giveer exanmining savples during |
@n exposure fest on corrosion- |
resistant finishes and alloys

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING_ DEVISING AND
PERFECTING FOR CONTINUED IMPROVEMENTS
AND ECONOMIES IN TELEPHONE SERVICE

www americanradiohistorv com
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When you list the qualities most desirable in a sup-
plier of wires and cables for your electronic equip-
ment, you will find that Lenz most nearly answers

your description of a dependable source.

First, this company has the engineering background
and experience, the knowledge of your requirements
in wires and cables that are needed to help draft

your specifications.

Second, it has the facilities to produce these wires

LENZ ELECTRIC MANUFACTURING CO. °

PN UAT

THTENIR
by

e TR

NPT
Prreed g Lo
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MURAATT IS

WIRES and CABLES

CF ELECTRONIC EQUIPMENT

and cables in volume exactly to specifications, eco-

nomically and promptly.

Third, it is a reliable organization with over 40 years
background of dependable service tc the communi-

cations industry.

Make Lenz your principal source for wires and cables.
A Lenz wire engineer will gladly censult with you
regarding your special requirements. Correspondence

is invited.

IN BUSINESS SINCE 1904

1751 No. Western Avenue, Chicago 47, lllinois

e——
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THE BROADCAST ENGINEERING CONFERENCE

AN EXTREMELY COMPRENUENSIVE broad-
cast engimeering  program has heen
prepared for the 20th Annual NAB
Convention, which will be held in Los
Angeles at the Biltmore Hotel from
May 17 to May 21, In a two-day ses-
sion, some 25 papers will be offered on
practically every phase of hroadeast
engincering . . . measurements, studio
design, antennas, recording, remotes,
link systems, acousties, lighting, tubes,
propagation, ctc., for tv, {-m and a-m,

On Thursday morning, May 20, ],
R. Poppete, vice president and chief
engineer of \WOR-Mutual and member
of the NAR lLngineering Executive
Committee will preside over a <ix-
paper “session, in which will he dis-
cussed :

Comparative  Field M easure-
ments; 1< C. Page. consultant,
\\:ashmglon, D, C, for RCA-
Victor,

Mr. Page will present a
camparative study and an-
alvsis of the rcoverage of
teo to staltons operating on
chamnel 4 (60 1o 72 me) and
chanuel 7 (174 to 180 mc)
in the [ashington metro-

~ COMMUNICATIONS

LEWIS WINNER, Editor

1948

APRIL,

politan arca. based on stnnd-
taneous mobile ficld intensity
recordings of both stations.
Television and -0 Trans-
mitting Plants; Ravmond F. Guy,
manager. radio and allocations ¢n-
gineering, NBC., and Joln L.
Seibert, project engineer, NBC.
This paper will cover the
variety of prollcins which
arise during the destyn, con-
struction and opcration of
to and f-m stations. -long
the problems that will e
discussed  are  monitoring,
test cquipiment, adjustments,
sSwnchronication  control,
studio design, cte.

Smuall Television Stations:
James D. Meclean, Phileo TV
Broadeasting Co.

TV Studio Systems: M. Al
Trainer. manager, tv equipment,
RCA.

Equipment layouts for smnall,
medivm  and large  sise o
studios will be describod by
Mr. Trainer.  Circuit ar-
rangements for inter-con-
necting, switehing and
monitoring will be shown.

Light Seurces for Television
Studio Lighting: F. E. Carlson,
illiminating engineer, lamp depart-

PO S L

AT THE NAB LOS ANGELES MEETING

ment. (.1 and Richard Blount,

engineer, lamp department, G.E.
This paper. which zwetll be
presemted by My, Carlson,
2ol describe characteristics
of scveral Ixpes of light
sources and provide an an-
alvsis of such factors as
color quality, cfficiency and
degree to which  evatlable
light can be cffectively wtil-
ized by reflectors or lenses.

Remote Cantrol Television
Lighting; Captain W, C. Eddy,
USN  (Ret), director of  ty,
\WBKB.

The wavicty of special tvpes
of lighting required o to
today, parficularly n re-
stricted  staging areas, will
be discussed by Capt. Eddy
Iiquipmient described il in-
cliude remote control ceiling
nits.

Afternoon Session, May 20

Frank Marx, vice president in
charge of engineering, ABC, and a
network advisory member of the NARB
Engineering  Executive  Committee,

(Continned from paye 29)

Among those who will appear at the NAB Broadcast Engineering Sessions in [os Angeles

Royal V. Howard Orrin W, Towner

Neal MeNaughten Paul A, deMars

William B. Lodge Lester H. Bowman

Raymond F. Guy David Packard

H. W. Paoghorn Frank L. Marx

Capt. William C. Eddy George E. Sterling
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CAA V=H=F Omnidirectional
Range At United Air Lines

UnNiTep STaTEs domestic airline navi-
gation to date has been based on the
use of the low-frequency four-course
radio range. The 200 to 400-k¢ band set
aside for these facilities is no longer
adequate to provide interference-free
channels for the increasing number of
routes required to serve commumities
demanding modern, dependable air
transportation.

Because of the lack of additional low
frequencies. suscepiibility to the ill ef-
fects of precipitation static, fading.
and night cffect the four-course range
system is being replaced by a new
CAA v-h-f omnidirectional range sys-
tem, referred to as OR. The inher-
ent advantages of the new systein in-
clude improved accuracy of indication,
comparatively static-free  operation,
greater flexibility, and adequate chan-
nel assignments to accommodate the
needs of expanding air traffic.

The FOR system provides tlie in-
formation necessary for an aircraft to
fly a definite path with respect to a
known geographical point. this point
being the location of the ["OR station
selected by the pilor. The JVOR station
may be compared to a rotating light
beacon which provides a multiplicity
of paths or radials to its source. At a
given distance from this beacon, the
light will be visible to the pilot for
only a short instant as the beacon scans
past the aircraft’s position. VOR pro-
vides the same radio signal scanning

VOR Navigation Facilities, Which Will Replace Present
Low-Frequency Four-Course Range, Employ a 108-135.9

Mc Crystal-Controlled Receiver, Frequency Selector,

Radial Selector, Course Deviation Indicator, Radial Con-

verter Indicator, Radio Magnetic Indicator and Accessory

Unit With a Servo Amplifier and Dynamotor Power Supply.

by FRANK J. TODD

Superintendent of Aircraft Radio Equipment
United Air Lines

of the horizon and at the same time
provides the pilot with the necessary
timing information from which he can
determine the exact instant at which
the signal is observed. The timing is
done automatically and is converted to
magnetic bearing information which is
presented in one of several different
forms, depending on the particular
tvpe of POR instrumentation chosen.
The VOR system also permits the pilot
to orient his aircraft on a definite line
of position by using signals obtainable
from a single station.

I’OR airborne equipmnent is being
built by several manufacturers, accord-

Figure 1 (left)

Radio megnetic indicator.

ing to specifications prepared and ap-
proved by the Army, Navy. CAA, and
Aeronautical Radio. In each VOR svs-
tem there are seven units:

(1)—A crystal-controlled super-
heterodyne receiver, capable of
tuning to eaclr 100-kc spaced
channel in the 108 to 135.9 mc
band, or a total of 280 chan-

nels,
(2)—Frequency selector, compris-
ing two concentric knobs

graduated in 1 mc and .1 mc
steps which combine to read
directly in frequency. A switch
is also provided in this unit to

Figure 2
Deviation indicator.

COMMUNICATIONS FOR APRIL 1948
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to permit the use of 90/130-
cvcle tone or phase-compari-
son localizer stations.

(3)=—=Radial sclector capable ot be-
ing manually set to any de-
sired angular reading from 0°
to 359°. This instrument also
includes a pointer which indi-
cates the radial to or from the
I'OR station. A shutter-type
switch is provided which auto-
matically gives the reciprocal
hearing when desired.

(4)—Course deciation  indicator,
wlich incorporates a vertical
pointer indicating left or right
deviation from the selected ra-
dial. A flag alarm indicator
also warns of loss of signal or
equipment failure.

(5)—NRadial converter indicator
which  combines information
from a remote-indicating mag-
netic compass with FOR sta-
tion information to give a
heading sensitive reading of
the actual bearing to the sta-
tion. This instrument need not
be seen by the pilot and is
normally installed in the acces-
sory umit.

(8)—Radie maguetic indicator,
which includes a rotatable card
scale driven by the magnetic
compass and a pointer driven
by the radial converter indi-
cator.

(7)—Accessory unit, in which are
combined the radial converter
indicator, servo amplifier for
the radio magnetic indicator
and dynamotor power supply.

A single basic-aircraft VOR instal-

lation requires a receiver, radial se-
lector, deviation indicator, frequency
selector, and power supply. The indi-
cation given by this minimum basic
installation is not aircraft heading
sensitive, but shows only the radial on
which the aircraft is flying to or irom
the I'OR station, regardless of the

Figure 4

Left 1o right: VOR receiver, {requency

selector, radial selector, deviation indicator,

radio magnetic indicator and accessory unit with
radial converter indicator,

heading of the plane. The full instru-
mentation version requires the addi-
rion of the radial converter indicator.
radio magnetic indicator, and servo
amplifier. It is also essential that a
source of magnetic information, such
as a gyrosvn or fluxgate compass, be
available to drive the magnetic scale
card of the RM/I. The type of indica-
tion obtained with the full instrumen-
tation version is very similar to that
ohtained with present 4DF installa-
tions. since the RMI needle points to
the I"OR station regardless of aircraft
heading and therefore gives, in effect,
a v-h-i ADF, which has so long been
sought.

I the basic installation, only three
operations are necessary:

(7y—=select the desired VOR sta-

tion frequency:
(2)—Adjust the radial selector to
the desired radial; and

Figure 3
Frequency selector.

MEGA-|S|CYCLES

(3)—FIly the deviation indicatov for
zero right-left detlection.

For full instrumentation. no addi-
tional operations by the pilot are re-
quired to obtain the 4DF type of pres-
entation.

The total weight oi units required
for a hasic installation is approximate-
v 43 pounds, exclusive of plane wir-
ing. The full instrumentation feature
adds approximately 10 pounds per in-
stallation, exclusive of the gyrosyn or
fluxgate units which are normally in-
stalled in large aircraft.

The airborne navigation receiver in-
cludes the following facilities in addi-
tion to those required for VOR op-
eration:

(1)—Provision for use of present
(90/150 cycle) tone localizer
facilities ;

(2)—Provision for use of phase
comparison localizers if this
type eventually replaces tone

localizers:;
(3)—Provision for reception of ap-
proach control communica-

tions transmitted by simultane-
ous voice on either localizer
or VOR stations;

(4)—Provision for reception of
voice communications from
control towers; and

(5)—Provision for auxiliary recep-
tion of airline VHF ground
stations.

The VOR system will eventually re-
place the present low-irequency four
course range over the majority of do-
mestic air routes, However, it is prob-
able that for the next 3 to 5 vears. the
"OR will actually supplement the low-
frequency range system by providing
parallel airway facilities. new airways,
and extensions of existing airways.
Incidentally, the new receiver will per-
mit the removal of the military type
RC-103 localizer receiver presently
used with instrument landing facilities.

The VOR system is well suited to
the implementation of the ultimate

(Continued on page 34)
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A Report On The 1918

WiTi: CHANNEL AVAILABILITY becoming
a anore acute problem daily, there has
been an accelerated mterest in the devel-
opment of systems, which will expand the
usefulness of the currently assigned chan-
nels. This trend was emphasized in sev-
eral papers presented at the IRE National
Convention at the Ilotel Commodore and
Grand Central Palace. An interesting
example was the D. E. Norgaard study on
Selective Sideband Transmission and Re-
ception,

Mr. Norgaard, who is with GE,, re-
ported that the application of wide band

-f phase-shiit networks. disclosed by R.
B. Dome, has made it possible to develop
a practical and simple single-sideband
communications system,

In the Norgaard system, two channels
of intelligence can be transmitted as upper
and lower sidebands by simultaneous mod-
ulation of a r-i carrier with the use of
two sets of phase-shift networks similar
to those described by Dome. The carrier
may be suppressed or attenuated to any
desired degree.

The transmitter may be operated to
produce a-m, p-n.. double sideband with
carrier suppressed or attennated, single-
sideband, duat single-sideband. and f-m.

In any of these modes of operation,
there appears to he no restriction on the
bandwidth of the modulating signal. For
example, a bandwidth covering the a-f
spectrum {rom 30 to 15000 cycles may
be nsed to produce any of the signal types
with response umiform to within 0.1 db.

Modulation is accomplished at low level
with subsequent r-i amplification to any
desired level,

Norgaard System Receiver

The receiver cousists of conventional
superhet circuits up to the second de-
tector. The i-f signal is fed mto two
detector circuits which are also supplied
with a locally generated carrier signal
which locks automnatically with the car-
riecr. The outputs of the two detectors
drive a pair of wide-band a-i phase-shift
networks similar to these used in the
transmitter. The algebraic smu of the
signals appearing at the output of these
two networks contains the intelligence
received on one sideband, while the differ-
ence contains intelligence received on the
other. These sim and difference signals
drive two andio amplifiers for dual-chan-
nel operation or a single amplifier may
be switchied to lisfen to one or the other
of the other of the sidebands.

The receiver, in addition to its use for
dual channel single-sideband reception,
can be used to pick up conventional
double sideband signals (a-m or p-m)
with exalted carrier detection, double side-
band signals {(a-m or p-m) using. how-
ever, cither one of the sidebands, and
single sideband signals where the carrier
15 suppressed or attenuated.

V\’hen using either one of the sidebands,
it is possible to reject interference exist-
ing on either side of the desired signal
without impairing the audio bandwidth.
This mode of operation also materially

12 o

Highlights of Papers Presented by D. E. Norgaard, W. G.

Tuller, and John C. O’Brien.

.uproves reception where selective fading
s encountered.

The ability of the transmitter to gen-
¢rate single-sideband signals is based on
the periormance of the a-f phase-shift
networks. The unwanted sideband can be
made 40 db below the desired sideband
with networks of present design.

Similarly. the ability of the receiver to
reject unwanted sideband cnergy depends
on the phase-shift networks, a 40 db ratio
seing  practical with simple configura-
sjons,

Bandwidth Reduction

IN Axortukr Baxpwitn Paper. W. G.
Tuller of Melpar, Inc., analyzed a method
of Bandwidth Reduction in Commivnica-
tions Systems.

He pointed out that there are two pos-
sible methods of bandwidth reduction.
One of these takes advantage of the co-
herence of the message or the fact that
trom a know ledge of the past behavior
of the message. it is possnble to predict
its future behavior with a fair degree of
accuracy, In the second method, band-
width is exchanged for signal-to-noise
ratio in accordance with the relation:

H = BT log (1 + S/N)

where H is quantity of information; B,
bandwidth; T, time of transmission; and
S/N, the signal-to-noise ratio in the
transmission link.

Tuller indicated that in the first method
of bandwidth reduction, if it is posmb[e
to predict the content of the message in
the future to a greater accuracy than that
required, working only on a knowledge
of the behavior of the miessage in the
past, then the message contains usecless
information, information which need not
ke transmitted. In particular. if one can
predict the message for a time equal to
the reciprocal of twice the system hand-
width then useless information is con-
tained within the message.

Eliminating Useless Information

Ii such a prediction is possible then fur-
ther operations on the message can
arranged to eliminate the useless informa-
tion, leaving only that information which
could not be deduced by mathematical
means. This remaining information, the
basic information content of the wave,
will then require less bandwidth. power.
and time to transmit than the original
message.

The signal resulting from this process
has the statistical properties of random
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noise filtered through the band pass of
the transnission system; i other words,
the message is within the accuracy of
transmission, uncorrelated over a period
equal to the recipmcal of twice the sys-
tem bandwidth, A corollary of this state-
ment is that the message has a uniform
spectrum, one whose amplitude is essen-
tially independent of irequency uvver the
pass band of the communication svsten.
This technique has already been applied
in the use of preemphasis and deemphasis
in broadcast systems and in recording.

The technique has interesting possibili-
ties in tv. For it has been recognized
that there exist many correlations within
the television picture and from picture to
picture. Evidence is given by the average
spectrum of the television stations which
is relatively weak in high-frequency coin-
ponents.

The second method of bandwidth re-
duction is only applicable when excess
signal-to-noise ratio is available. For ex-
anple, if we wish to halve the bandwidth
and can sguare the signal-to-noise ratio by
transmiitter improvements or noise-reduc-
tion schemes, then it is possible to use
techniques analogous to thou: of pulse
code modulation. However. in this in-
stance the coding would be carried out
in the inverse direction from that usually
emploved, that is instead of converting a
signal of many possible levels into one of
a few, or as in the p-c-m svstem two
possible levels, a system could be con-
verted to allow signal levels into one with
even more allowed signal levels. This re-
quirement of mamny more allowed signal
levels implies that either signal will be
increased or noise decreased according to
the relations of the equation.

Another possible method for trading
signal-to-noisc ratio for handwidth makes
use of the fact that the output of the filter
may be predicted if its input wave form
in transient response is known.

Combined F-M and A-M

ANOTHER UNIQUE Way of expanding the
usefulness of channels was revealed by
Joln C. O'Brien of the General Railway
Signal Co., who analyzed 4 Combined
F-M oand A-2I Commimications System.
O’Brien showed that the possibility of

stmultaneously duplcaing two intelligence
channels, one by a-m and the other by
i-m, on a r-f carrier. appears in the ex-
pression for the instantaneous voltage oi
such a carrier:

=E, (1 4m, sin 27f,1)

+ M sin 2xf.t)
Where: ¢ = instantancous amplitude of
modulated carrier

- sin (2f ¢
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IRBFE National Convention

r. (DuMant), R. M, Bowie (Syivania).
1., J. Chu (MIT), E. M, Deloraine ([, T. & 7., ye editor, and K. Mecllwain (Hazeltine).

At the press luncheon, during the IRE National Convention in New Yark City, left to right: T. T. Goldsmith, J

k. maxinnn amplitude of unmodu-
lated carrier
m. = degree of amplitude  modulation
v = frequency of amplitude moditation
andio signal
i. = frequency of unmodulated  carrier
Af,
M = mudulation index (—
fr

for i-tu) or

(A% for p-m).
fr = frequency of f-mn audio signal.

The bandwidth required for satisfactory
transmission  and reception of the  die-
plered carrier is equal to the sum of the
modulation side bands of the same signals
modulating two separate carriers, by fre-
quency and amplitude modulation, respect-
tively.

However, at u-h-1, the frequency drift
tolerances, 003% to U1% of the carrier
frequency, and the separation guard bands
required for adjacent channel operation,
equal or exceed the total useiul modula-
tion bandwidth, For example, in the 152
to l62-me mobile communication- band,
individual channels are o0-ke wide, of
which 16 ke represent drift tolerance, and
approximately 10 ke more coustitute in-
ter-channel separation guard bands, The
application of a signal chamel, suitable
for speech, or for control, telemetering,
identification, checking, selective calling,
or other similar purposes, by a-m, to a
f-m carrier in this band, can be accom-
plished with approximately 10% increase
in channel bandwidth. 1f a slight reduc-
tion in maximum deviation of the f-m
carrier can be tolerated, it is possible to
obtain  additional intelligence  channel
without exceeding  existing r-f channel
limnits,

Although the susceptibility of a-m
transmission to noise, tlutter fading. and
interfering signals s much greater than

Also at the 1RE press luncheon, left to right:

J. R. Weiner (Eckert-Manchiy),
(IRE), president-elect B. E. Shackelford (RCA). George W. Bailey (/RE),

that of frequency  modulation,  (Y'Brien
pointed out that the advantage of an ad-
ditional intelligence  channel  should be
sufficient in many cases to justify its use,
with somewhat inferior performance, at
the cost of a small percentage of the
chanmel handwidth.

Simplex Problem

Unless the transmissions by both weth-
ods are synchronized or widely separated
in time, two-way simplex communication
will tend to create conllictions, Citing an
example, (YBrien said that it would be
impossible for a station to receive an f-m
signal, while its carrier is transmitting
a-m, on the same frequency. However, it
is possible that the facitity of break fn
provided by an auxiliary a-m transmission
channel, will be a worthwhile addition to
such a system. Two-frequency duplex op-
eration can, however, make full use of
additional speech channels without diffi-
culty. It was pointed out that simultane-
ous frequency and amplitude modulation
of the carrier by two individual audio
channels does not introduce any unusually
difficult problems. Any reasonably con-
stant-amplitude frequency-modulated sig-
nal can be made to drive a class ¢ ampli-
fier, and the amplitude modulation desired
can be obtained by plate modulation. \With
reasonably flat-frequency respunse in the
plate tank circuit over the frequency ex-
cursions used, very little cross-modulation
between the two signals is produced, un-
less regenceration is present.

O'Brien stated that. unfortunately, in
reception, separation and demodulation of
the two channels are not so easily accom-
plished. Although there is some possi-
hility of cross-talk produced by the phasce
shifts caused by multipath propagation,

Bailey), Ralph A. Hackbusch (Canadian RMA).

former FRE president
Virgil M. Graham (Sylvania), Stuart L. Bailey, IRE treasurer (Jamsky &

and the anmplitude and phase distortion
occurring in highly selective resonant cir-
cuits, the principal occasions of inter-
modulation are the demodulation circuits,
which must separate a-m from f-m with
minimum  distortion,

Several demodulator circuits were in-
vestigated by O’Brien, He found the ratio
discriminator, and dwal type, employing a
constant-current impedance in the com-
mon center connection of the Foster-See-
ley discriminator, to he the most ceffective
single circuits for eliminating a high per-
centage of a-m from a f-m carrier. The
use of a large bypass capacitor across
the normal output terminals of the Fos-
ter-Seeley discriminator, appeared to re-
duce greatly the f-m cross talk in the a-m
output impedance in the common center
connection.

Use of Frequency Converter

More complete sceparation of the two
channels was achieved by a frcqucncy
converter, driven from the i-f stages
ahead of the limiters. In this setup, the
injection voltage for the mixer is pro-
vided by an oscillator, automatic-fre-
quency-controlled by a reactance modu-
lator tube driven by the audio output of
the f-m discriminator, The oscillator fre-
quency is made to follow without time
delay the signal frequency deviations,
with a constant frequency dlﬁ’crcnce This
difference frequency beat is demodulated
in an amplitude demodulator, and led to
the output for the a-m channel. This out-
put voltage is also appllcd without time
delay, as automatic gain control bias to
the 1-f amplifier which drives the limiter
stages, and aids in reducing the percen-
tage of amplitude modulation in the f-m
channel output—L. W

W. R. G. Boker (G.E.). Clinton B. DeSoto
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Phasing of Remote
TV Signals

Local
Sync. Amp.

Blocking

Local Osc.

Syne.
Stripper

ORL o Cointidence indicator Phose
L ulse Amp. Amp. Indicotor Lomp
P Lengthen
(]
- —'V\kl\r—
ot Indicator
OL'R Calibrate
< S
R-L
Blocking Multi - 60 v
Ose. Vibrator Filter
h
A
+150
@ h Adjustment

Multivibrator

Block diggram of the remote sync-phasing unit,

REMOTE PICKUPS have become a very
important part of tv programming to-
day. It is customary to originate the
remote picture-synchronization signals
at the point of pickup and consequent-
ly there is the problem’ of maintaining
continuity of vertical sync when the
signal is switched between the studio
and the remote point. Such switches
are demanded by station breaks and
sponsored announcements, and during
a typical remote, such as a boxing
pickup, may occur as often as ten®

14 o

Adjustment
Qutput Phase Phase
Locking Reference AMP. Shitt Shift
R-L . Power
To Sync.Gen. Bias v Reg
Reg. 16
Fine Fine Coarse
Phaose Phase Phose
R-L&L L-R Bias Power
Rect. Rect
v
Power
H5V-60n
Figure 1

51 is a locking reference switch: L is the local position, L-R, the local-to-remote position, and R-L,

remote-to-locsl position.

times during the program. The phase
problem is also acute in tv-network
operation* To secure and maintain
phase synchronization between the
vertical sync intervals of a remote

*Present operating practice usually allows for
fading the picture to black when making a
switch so that a wertical roll caused by a large
phase error between local and remote vertical
syne periods will not be visible to the observer.

The RMA has proposed? limits of 5% leading
and 1% lagging for the phase error of succeed-
ing vertical syne intervals, and present tv re-
cetvers can easily maintain continuity of ver-
tical sync over this range of phase difference.

®DuMont 5056-A.
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composite picture signal and studio
sync a remote sync-phasing unit’ was
recently developed.

Features

In Figure 1 appears a block diagram
of the phasing unit.

In this circuit the remote video in-
put signal is amplified by V,, a 6AKS,
and applied to a sync stripper, V,, also
a 6AKS. The sync stripper is a pentode
operated at low screen voltage to in-
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Instrument Designed To Provide Phase Synchronization
Between Vertical Sync Intervals of a Remote Composite

Picture Signal and Studio Sync.

Sine-Wave Output of

Approximately 6 Volts RMS in Amplitude Permits Use
of Equipment With Current Studio Sync Generators.

by R. C. PALMER

Head, Advanced Development Section
Television Transmitter Department
Allen B. DuMont Laboratories, Inc.

sure sharp cutoff, and is self biased by
the black positive signal at its grid.
The signal input to this stage is of
sufficient amplitude so that only the
sync portion is included bhetween cut-
off and zero bias. Counsequently, only
negative sync appears at the plate of
V. The vertical sync is scparated and
applied to a 6SN7, V, which is a com-
bined trigger-tube and blocking oscil-
lator. The output of \', is used to trig-
ger a 0J6 multivibrator, V,, whose out-
put circuit includes a 60-cvcle resonant
filter. V, thus generates a sine wave at
the vertical frequency of the remote
sync and with a fixed phase relation-
ship to the vertical svnc interval. This
sine wave is applied to a phase shifter,
Vi (¥ of a 65N7), whose output is
applied to two more phase shifter
stages in V', 4 65SNS.° The output of

Front and back views of remote sync-phasing chassis.

the phase shifter is applied to a 6V6GT
output stage, Vi, whose plate circuit
includes an output transformer which
supplies the locking reference to the
controlled sync generator.

Negative composite svne from the
controlled sync generator is amplified
by Ves, (Y2 of 2 6SN7). After separa-
tion, the vertical sync is used to trig-
ger another 6SN7, V. a combined
trigger-tube and blocking oscillator.
Thus a pulse is obtained. occurring at
the vertical interval of the controlled
sync generator, and of the same shape

and relative timing as that generated
-

by V.. These two pulses are applied to
a 6AS6 coincidence amplifier, V, If
the two input signals to V; coincide

€A coarse phase-shift contrel is common to

both V,, and V,,, while Vg iz used as a fine
vhase shifter.

Figure 2.

phase, local-to-remote and remote-to-local controls.

At upper left is the remote-to-local switch for reference.

within the limits proposed by the
RMA, a signal applied to V., a 6J6,
lights an indicator.

A self contained power supply fur-
nishes regulated plate power and bias
voltage to the unit.

Circult Detalis

While specifically designed for a
composite remote video signal, the
video amp. and sync stripper stages,
V. and V., can handle negative com-
posite sync alone, so that two sync
generators may be locked to each
other. This facilitates tests on the
locking stability of a sync generator.
The blocking oscillator, Vs, and multi-
vibrator, V,, are biased so as to be in-
operative except in the presence of an
input signal. This prevents the unit
from supplying a spurious signal to
the controlled sync generator.

Sync Generator Phasing

A switch is provided so that the in-
put to the phase shifter may be taken
from the local power line. Since the
phase shifter has a total range of over
400°, this facilitates phasing the con-
trolled sync generator with respect to
studio film pickups.

Differentiating Circuit

Precision separation of the vertical
syiic from a composite sync signal is
accomplished by a differentiating cir-
cuit having a time constant of approxi-
mately one-third of a horizontal line.
This differentiation supplies a positive
pulse at the end of the first vertical
serrated pulse, as shown in Figure 3.

In the center panel are the coarse
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«—— Equalizers ——+fs———vertical Sync. ——+}—— Equalizers ——s
Sync. Input
{a)

Differentiated Sync.
{(b)

N 0 ) N

Clipped Trigger
(c)

Clip Level

This pulse is clipped off and used to
fire the blocking oscillator.

RMA proposals specify that at the
instant of switching from one sync
source to another, the phase of suc-
ceeding vertical sync periods should
not differ by more than 13.1 horizontal
lines leading or 2.6 horizontal lines
lagging. To indicate to the operator
when this phase rclationship is at-
tained a phase coincidence indicator is
provided. The remote and local verti-
cal syne pulses from the blocking os-
cillators are applied to separate grids
of a coincidence amplifier; if both
pulses occur simultaneously, plate cur-
rent flows. An integrating circuit re-
moves the 60-cycle component and a
direct-coupled amplifier is used to op-
crate a relay controlling the indicator
lamp.

Sync Puise Lengthening

To indicate coincidence over the
range allowed by the RMA proposals.
one of the sync pulses is lengthened as
determined by the position of the lock-
ing reference switch. For conditions
corresponding to local sync on the air
and remote sync on preview, the re-
mote vertical-sync period may occur
up to 13.1 lines ahead of or up to 2.6
lines after the local vertical sync pe-
riod. To secure the leading indication,
the remote vertical sync pulse is
lengthened before application to the
coincidence amplifier; the lagging in-

16 o

dication is secured by designing the
blocking oscillators to deliver pulses
about one horizontal line wide. For
conditions corresponding to remote
sync on the air and local sync on pre-
view, the local vertical sync pulse is
lengthened before being applied to the
coincidence amplifier. The amount of
lengthening is controlled by an indi-
cator adjustment and set so that the
mdicator lamp is on over a range of
phase difference of approximately 13
horizontal lines.

Adfustment

Numerous test jacks are provided
so that adjustments and checks may
be made from the front of the chassis,
which is of the rack-mounted style. If
the remote picture input exceeds 2.5
volts peak-to-peak in amplitude, it is
cut down by means of a wideo-gain
control until the sync stripper, V;, de-
livers clean stripped sync. The multi-
vibrator and tuned filter are adjusted
to furnish a good sine wave to the phase
shifter. Using a driven-sweep ’scope
svnchronized from a front-panel jack,
the indicator is adjusted to remain on
over a range of approximately 13 hori-
zontal lines phase difference between
the vertical sync intervals of the two
inputs.

Operation

Under ordinary operating conditions,
the locking reference switch will be in
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Figure 3.

Sync separation.

the local position. The controlled sync
generator will then be locked to the
local power-line frequency at a phase
determined by the settings of coarse
phase and fine phase. local controls.
Should it be desired to change the
phase of the sync generator refative to
the power line, these controls may be
varied, and together cover a phase
range of over 400°. When it is desired
to put a remote signal on the air, the
locking reference switch is put in the
local-to-remofe position. The local sync
gencrator will then be immediately
locked in frequency to the remote sync.
The phase may be adjusted by means
of the coarse phase and fine phase, lo-
cal-to-remote controls until the indi-
cator light comes on. If the video
switching is done at the time the in-
dicator is on, the phase difference will
be within the limits proposed by the
RMA. At any time before the program
is switched back to a local signal, the
locking reference switch must be put
in the remote-to-local position. Then
the fine phasc, remote-to-local control
may be adjusted until the indicator
lights. If the switching from the re-
mote to the local picture is done while
the indicator lamp is on, the phase dif-
ference between succeeding vertical
svne periods will be within the limits
proposed by the RMA. After these
phasing adjustments have been made.
then ordinarily the indicator will come
on for either position of the locking
reference switch, and the picture may
be switched back and forth between
the remote and local signals without
further attention, except that the lock-
ing-reference switch must be in the
appropriate position corresponding tc
the picture on the air at the time. At
the conclusion of the remote program,
the locking reference switch will be in
the remote-to-local position before the
picture is returned to the studio. After
the switch has been made to the local
program, the locking reference switck
may be put in the local position, lock-
ing the controlled sync generator to
the local power line.

References

"W. J. Poch, Sync Generator Fre-
quency Stability and TV Remote Pick-
ups, CommuxicaTions; July, 1947

*This represents an average of many
remotes handled by WABD, New York,
during 1947.

*Proposed Standards of the RMA
Studio Facilities Subcommittee.
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BRINGS -

SENSATIONAL NEW
DEVELOPMENTS AND

_' B EM aniopoN:

COMMUNICATIONS SYSTEMS

30-44 Mc.

ana

152-162 Mc.
® New Operating Efficiency
and Economv

® Natichwide Service
* Orgoanizatior

® Prompt Delivery of All

Ind sstrial Division, Dept. A-9
Philco Corporalion

C and Tioga Straets
Philadelphia 34, Penne.

INDUSTRIAL DIVISION

PHILADELPHIA e PENNSYLVANIA
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Four pre-amplificrs.

Qver-ride facilities for all remote lines. Permits
engineer or announcer on remote broadcast to
“call-in”" by over-ride ¢n control room specaker.

Six-channel mixer.

Direct talk-back system to any studio and any
remote line. Studio speakers and remote lincs
are interlocked to prevent feedback.

Cuc feed to remote linzs.

Five sparc monitor inputs for monitoring cx-
ternally produced programs, such as networks,
other studios, vutgoing charnels, etc.

Large VU meter connected to rotary selector

.

The Features

switch permits acCurate program monitoring.
Plate current checking system for all tubes and
program channel.

No lost time due to possible failures of ampli-
fiers or power supplies. Emergency operation
may he obtained quickly by means of switches.

Headphorne monitoring across output line, moni-
tor and external source, such as netwark.

Recorder fecd.
Low-noise, low-microphonic type-1620 tubes.

Built-in isolation coils for remote lines and turn-
table booster amplifiers.

wwWw americanradiohistorvy com

Now sold!
Over 1,000
consolettes of the
74.B series
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-Broadcasting’s favorite Gonsolette

® for AM, FM and TV

OTHING like the 76-B4 Consolette to keep studio
Nprograms and rehearsals in motion. Because there’s
nothing like it for flexibility and easy operation. It pro-
vides program quality that meets FM requirements. It
has full facilities for simultaneous auditioning and broad-
casting . . . for practically any combination of studios,
turntables, or remote lines. It performs all the amplify-

ing, monitoring, and control functions of most large
and small stations—AM, FM, and TV sound.

Here's where you use it

® For two-s:udio operation, using two micro- ® For single-scudio operation...using four
phones in each—one announce booth micro- microphones, one znnounce booth micro-
phone, and one control-room microphone, phone, und one control-room microphone.

® For two transcription turntables using ex- ® lor remote lines—up to six! With indepen-
ternal booster amplifiers. dent control of each.

For complete technical information on the 76-B4, the con-
solette that's bucked by more than 20 years of broadcast en-
ginecring experience Jn the field—call your RCA Broadcast
Sales Engincer. Or write Depr. 23-1),

NOW . .. Switching Systems for RCA Consolettes

Type BCS-1A—Handles the Types BCS-2A—For the

output of as many as five smaller station requiring
control consolettes. Feeds only tmo RCA consoleties.
three outgoing lines. En- Handles up 10 four studios
ubles you 1o monitor studio, and two announce booths,
network, recording room, Routes your program (o

. remote inputs. Switches w0 outgoing lines (AM,
these inputs into transmitter FM, or either transmirtter
ot nerwork lines. and # nerwork lines).

Master Control Sub-Control Sub-Control

BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTYMENT, CAMDEN, N.J.

In Conada: RCA VICTOR Company Limited, Montreal

www americanradiohicetorv com
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Test Instruments In The
Broadcast Station

ITx THE INITIAL mstallment' of this
1d . . .
——)2 l——O'" series appeared design and station ap-

% _— Range plication data on the volt-ochm-milli-
|_T/ Switeh 05 mid ammeter. audio  oscillator, distortion
] I¢ and noise meter, and ‘scope. In this
1000 | presentation, I)rt'm(lcust-.mumn nse of
e 1o the capacity bridge, vou and signal
o o generator are discussed.

e,

The Capacitor Bridge

10 meg 2 meg

AAAAA
VWA~
VWAV

AAAARA

For many years we have nsed a 3-
range test set® for measuring capaci-
tors ranging from 00001 to 530 mid.
It has given good service, and we

—’LW,MM,__L would now be hard pressed without the
75,000
Ohme —_

wov $12a7

instrument,

Besides measuring quite accurately
the value of a capacitor, it indicates
it a capacitor i~ shorted. open, or if
the power factor is high or low.

Figure 1. Circuit of the C-1) capacitor bridge ussd ut WIS and WISP.

A Maoseramants v. Vo A visual cye using o 6AFOG indi-
o— Diod Diod e e Il T e S e
== o cates In ullgx balance, \\.Iun this con
Resistonce | ditiom exists, the value of the ¢apacitor
Meosuremants - - N .
O s simply read from the dial.
Meter
Vao Vat Vs Ve
S AT Amp L Amp. Ll The VYacuum-Tube Voitmeter
I e ——r !
\We nse a high-iregueney vivm® with
Figure 2. Block diagram of the vtven discussed by Eidson, HP 410-4. an a-c range of 1 to 300 volts rms:
Figure 3. Basic circuit of the crystalecontrolled signal generator emploved by Eidson for his d-¢ range of 1 to 1000 volts; resistance
broadeast-station work: Hickok 288X . = i N
of up to 0 megohms: frequency re-
! sponse of =1 db from 20 ¢ps to 700
Crystal Reoctance me s and an a-¢ input impedance of 100
Oscillotor Modulotor megohnis.
l—96.3ved F'M Output Output '% } )
Sweep |— o -1 Output e instrument,  particnlarly  de-
B Multiplier | | Control : . P
—{Cantrol uttip signed as a universal measuring -
100 Kc- 1,000 Ke strument for use i audio, supersonice,
[ broadeast, f-m and television circuits,
Cothode F-M Oscillotor *Freq has a high input resistance, while the
Folloer Tnllc:gg o 5252‘%0»:0’:::“' equivident shunt-input capacitance is
Ext. Mod. sufficiently low.  Accordingly  even
O-15Ke T T L A OO0 (T
verv-high-frequency  resonant  circuits
i AF —Amp. ¥-ig fueney resonant: ciret
HEXODE Mixer SECTION|Qutput are only moderately detuned. “To fur-
| | ther increase the Hexibility and use-
X?;‘Obl! —1400"'3;‘3:?"‘:"‘0'0' fulness of this instrument, provision
5 r -
Qsc o has been made for the measurement
400 A-F of both a-¢ and d-¢ voltages and re-
sistance.
100 Ke-110 Me Beat Freq. Osc. A-c voltages applied to the input
termimads  are rectifted by a shunt
Power — 8+ 150V 0-C diode circuit located in the instrument
_.A_/o_ SYNCH SWEEP probe. This special _(limlv has  low
v > VOLTAGE (A-C) anade-cathode  capacity,  very  short
Supply 6.3V a-C WCoMMUNIcaroNs, March, Tv4.
-1 Model BN,
Plewlett Packard 4140-7
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Part 11 of Discussion, Cuﬂenng the quaw
APPﬂl:ahun of the Eapanrnr Bﬂdﬁ

}»-Gﬂlli'ﬁfﬂi‘. o

!

:'- 1'

by HERBERT G. EIDSON, Ir

Chief Engineer, WIS and WISP
Technical Director. WIST

clectron transit time, and w0 high re-
sonnt Irequeney,

The outpmt of the diode probe is ap-
plicd toa d-e amplifier which consisgs
of Vioand Vg Figure 20 Very low
voltaige is used on the plate of Vo to
minimize the magnitude of gas cur-
rent flowing in its grid civenit. The
ndicating meter is connected between
the plates of Vooand Voo series with
suitable vange calibrating resistors,

Voo Vi and Vo operate in the circuit
which nentralizes the effect of cemis-
~siom velocity current in VL This cur-
relt comsist< ol celectrons which are
cmitted  rom the cathade with ~ut-
ficient velocity to break through  the
diode spice charge arca and pass o
the anode  with no voltage on the
anmde, Tlowever, <ince this current
does How through the diode, the anode
i~ at a potential velative to the cathode
even though voltage i~ appliee ex-
ternally, Uhis potential - difference,
though ~mall, wonld cause a reading
on the indicatmg meter which would
fl('>[|‘u)’ the accuraey ot the
ranges of the im~rument.

Voowith it associated  cirenit, s
nsed o commteriiet this effect, This
tbe, the sane tvpe as VL bs matched
very carciully with Voo Vo oper-
ates  wierely with heater voltage
and il resistor. Since diode Vs
identical to V', a voltage essentially
entical to that present at A7 s also
preseut at Ve This voltage i applicd
o ampliier Vi sod in trn to Vo
Thus, the voltage from V. cotmteracts
that from Vi the d-c current anpli-
fier Ay and Voand only voltages ap
Plicd exterally to Vare amplihied in-
dependently by the curvent amplitier.

The d-¢ voltages to he measured
wre applied directly to 5 100-megohm
voltage divider at the input to Vo V7,
and Vo oare switched out of the cirenit.

Kesistanees are measured by means
of the voltage generated by tw pural-
Il ey cellss This voltage s applicd

Tower

to o network consisting of a knowr.
Fesistatice i series with the resistance
That part of the volt-
age which is thus mlpnnul across the
wknown resistanee is applied divectly
to V. the Arst tube of the d-¢ am-
|l|‘11'|cl‘.

It must be remembered that  the
vivin is a peak reading device bat, as
i this cise we use the meter scale
calibrated  to read tms volts. This
simply means that the meter will read
the rims value of o grue sine wiave, [
the wive Turm of the voltage heing
meisured  containg appreciable har-
monie voltages or other spurious volt-

ter be measured,

ages. errors in measurentent will oc-
cur, the errors being of o magnitude
as indicited by table 1:

Percent True Preak Meter
Harmonie RMS Volue  Indication
0 ...........0 106 100)
e (2ndy ... 100.5 90-110
S Cudy L 02 80-120
S0 (2ndy L. 112 75-150)
e (3rdy L. 100,53 YO-110
200 (3rdy L, 102 S0-120
S 3y L 112 108-150)
Table

It s interesting 1o note that the
vivin nsed at our station can also be
used to measure the positive voltage
rise inoa pulse provided the reading
obtained i~ multiphied by the factor:

14 (] + u/t. + K/PRE)

to i~ the duration of the positive
portion of the voltage .

t= i~ the duration of the negative
surtion of the voltage;

A is 4 factor which is a function
al the source impedance of the
pulse generator and of o Must
be found fram supplied carves) |
{£’RI7 s the pulse repetition fre-
queney in opulses jor second.

Where:

Newative pulses can also be meis-

{Continued on puge 33)

deast Station

b n'a ":-"l.. |

The sevm used by Eidson (Courtesy Hewlett-

Puackard ).

Composite signal generator built by Eidson.

lotermut view of the Eidson signal generstor.
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of Vacuum Gauges Used

of Vacuum During the Evacuation

e TR ION AL WAy o mienstre 4
vacmim is ta comipare the lowered
pressure instde o vessel with that of
the atmasphere. This can he done by
connecting  the inside and outside of
the vessel by o tube with o {-shaped
portion.  Liguid i the {7 assumes
posttion that i a compromise between
the attraction of gravity oul the un-
ciuad pressures, The position of the
hguid is then nsed s 2 teasure of the
vacnum in the vessel. For more than
very moderate vacumes, ordinary li-
quids are too light, amd recourse is
had toamereury. which i~ almost four-
teen times denser than water.  For this
reasutl, MedAsurements ol vacum are
tost often given in ternis of the height
of 4 mercury column,

The stamdard value for the pressure
af the atmosphere has heen taken as
7600 mm ¢ 20021 inches)y. This means
that the weight of a column of air,
iram sea level up as high as the at-
imosphere extends, iz the zame as the
weight of a column of mercury ot the
~iume cross section area. but only 760
e lugh, Most vacnum  measure-
ments are given as the hetght of a col-
umn of wmerenry in mitlimeters that the
residual gas will support. This will
hereafter be abbreviated to mm Heg,

There are a Tew applications in tube
nnutacturing  where  pressure s
measured with columns of mereury, or
manometers. These are used to meas-
nre the pressures in gas-tilled tubes.
~suell  ax  grid-comtrolted  rectifiers,
voltage-regulators and gas phototubes,
m the range up to 20 mm Heg.

The Manometer
One type of manometer is shown in

22 o

by K. M. LAING

North American Philips Company, Inc.

Figure 1. This type of gauge can he
made more <ensitive and easily read
over this range - =ubstituting a light-
er thuid for the mercury, The pressure
to be measured  must be balaneed
against a known vacuum instead  of
the pressure of the atmosphere. Some
organic liquids have o vapor pressure
losw encugh to make them suitable for
such use.  With their aid, the region
from the pressure corresponding to the
smallest different in level measurable,
up to 20 mmm Hyg can be spread over
300 mm of scale (12”). In this pres-
~urc range. the aneroid type of gauge
i= available,  Varving pressures cause
notion of a tlexible diaphragm in this
gauge.  The position of the diaphragm
is indicated on a dinl or otherwise by a
pointer with considerable mechanical
amplification,

The pres<surex in most vacuum tubes
are of the order of one hundred-thou-
~andth of an mm Hg, It is impracti-
cal to measure heights of columms in
thix range. and thus other tyvpes of
measurement are used,

Mcleod Gauge

Anothier type of gauge, the Mcl.eod
gauge, also makes use of mercury.
which shuts off a bulb of known volume
from the vessel in which the pressure
i to be measured. Then the residual
gas in the bulb is compressed by fur-

‘Mr. Laing, who prepared this paper
while at Noeth American Philips, is at
present with the Pittsburgh Plate Glass
Research Laboratery, Cresghton, Pa,
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eering News

ther motion of the liguid metal into a
capillary tube.  llere either its vol-
ume at a known pressure of its pres-
~ure at known volwme is measured, A
conventional mercury manometer mes-
sures the pressure: the volume is de-
termined by measuring the length of
the gas-illed portion ol the capillary,
whose cross section area is known,

The methad <utfers from three prin-
cipal defeets. Pressure cannot - be
meastired continuously, but only at the
instant the bull i~ isolited from the
main vacuum  chamber.  Automatic
readings and recording of results are
almost impossible. Since the sample
of gag to be measured iz compressed
to a pressure which might exceed the
condensation pressure of certain va-
pors, principally water, the gauge does
not measure stuch gases or mixtures
containing such vapors aecurately, 11
the latter limitation is allowed for, this
gauge needs no calibration, [t meas-
ures pressure in terms of properties of
the gauge mechanism that are evaluat-
ed in other wayvs., These properties are
volume, cross-section arcea and length,

Other vacuum gauges depend upon
measurement of certain properties of
wazes which are proportional to pres-
sure.

Thermai Conductivity

There are two types of  vacuum
gauges that make use of the pressure
cocfireient of thermal conductivity. One
uses a filament that is heated by the
dissipation of a constant electrical
wattage. The temperature of the wire
is measured by a fine thermocoupie,
As the gas pressure varies through
the applicable range the thermal con-
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Figure 2
(e tape of Mel.eod gauge, In this model the
mercury it displuced upward inte the glass por.
tion by a plunger, The pressure may be read wn
the linear or sguared scales in the oserlapping
ranges of 1 mm the ta Sx10 % mm Hg,
(Comvtesy (ential Scentific Cowipanyy

ductivity of the gas also varies. For
cach pressurve in this range. the heated
wire assumes i temperature that al-
tows the heat input and the heat om-
put to balanee.  The temperature s
micasured by the thermocouple, amd re-
suiting voltage indicated or recorded.

Gauges of the second tvpe also mike
use of the variation of thermal condue-
tivity of gas in oo certain pressure
range. i this case the fliouent, heat-

Iigure 3

Trisde frequenthy used as an ionifatis vieunm
guge. (Conrtesy National Research (orporation)

od clectrically at o constant rate, 1~
e of a spitable metal. The varving
restatance  of  this  lilament, as the
temperature varies with pressure, s
measured or recorded moterms of pres-
sures. \ similar (Lunent is provided,
mounted inoa refereniee vaciumm in i
futbe, otherwise the same as the gasge
tithe. The filaments are eleetri-
catly connected inoa bridge arrange-
ment  that minimizes  ervor due o
changes inmbient temperature.

two

Viscosity Type

The wviscosity  gange untilizes  the
pressure variation of gas viscosity (o
mdicate the degree of vacuum, One
type has a fused quartz filer, anchored
at ane end in the vacuum chamber,
The fiber is caused to osciltate by De-
ing struck with 4 magnetically operat
e armature. The time taken by the
oscillations to dic down to halt their
amplitude is a measure of the viscosity
of the gas ~urrounding the fber, and
hence the pressure, provided the latter
tills within the applicable range.

Other more complicated gauges u~e
the same principle. One 1ype measures
the drag caused by the gas between
a rapidly rotated disk and a nearby
stationary spring-balanced  disk.

Thermal Energy Models

lo the thermal energy gange the

—_—

Figure 1
Open-tnbe manometer, Thic gauge can be used
tn mensure vacvums where residnal gas pressure
s ac low as 4 few mm of Mg provided the
pressure of the atnmsphere is hnown at the time
(Counrtesy Centrol Scaeniffic € ompany)

utibized,  Gas molecules, <triking a hot
surface, carry awiay with them, as they
are deflected. some heat energy in the

thermal energy of  gas molecules s form of increased velocity  T0 these
Table I
Properties of various vacuum gauges
Common Property Agent Means of Type of |
Name Measured Utilized indication Amplification {
Manomctor Pressure Low vapor Laguid level None
pressure on scal.
\neroid er Pressu-e Flexible Bointer on dial  Mechan ical
Bourdon diaphragm
Melrod Pressare Mercury FLiguid les ITntrins
on scale by vetume
reduction
Mel eod \ olume Mercury Laguid level Pitrinses,
on scile v voluine
redue 1on
U ermocoupde Thern: g Filamuent Millivoltmeter  Nond
condu ~tivity or poten
tiometer
P ram Therma Filamunt Ohmmete *, None
conductivity anyv type
Langmuir Viscosity Quartz Aber Stopwatch N oje
Craede Viscosity Rotating disk  Spot of light  Optical
on scale
I):scharge lonizatior High voltage Color and form None
Tube of luminous
discharge
lonization Tamization Hot flament  Microammeter None or d ¢
clectron amplifier
cinission
1'ilips lonization High voliage Microammroter None
ii,“l:I TiAET el
fields
Alphatron lonization Alpha particle  Milliammeter Z-stage tube
Froan Fadinom impllfier
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200 SERIES AUDIO OSCILLATORS

Available in six standard models.-hp- 200A and -hp- 200B have
transformer-coupled ovtpur delivering t watt into matched
load. Primarily designed for audio testing. -hp- 200C and -hp-
2001) have resistance-coupled output and supply constant vol-
tage over wide frequency range. The -4p- 202D is a modifica-
tion of the 200D, extending frequency downward to 2 ¢ps.

202B LOW FREQUENCY OSCILI.ATO’

Specially designed for work between V5 ¢ps and 1000 ¢ps. Pro-
vides excellent wave form, good stability, splic-hair measuring
sccuracy in the very low frequencies. ldeal for vibration or
stability checks on mechanical systems, for testing peophysical,
electro-cardiograph or electro-encephalograph equipment,
checking response of seismographs, or electrical simulation of

-hp- 2001 is a spread-scale oscillator designed for interpolation
work and for applicatioas where oscillation frequency must be
known with utmaost accuracy.

mechanical phenomena.

: 2018 AUDIO OSCILLATOR
10 c
From A t.O or cngincefc to ﬁd) ach bears the fam Meets every requirement for speed, accuracy, wave
(uﬂCd OSCl“at s in a“ ..an ot constaﬂt out f_orm purity apd easc _of ?pera:iqn in FM and ther
()SCl“ato { no cro St ning ficlds where high fidelity is most important. Provides
recision cteris LAY . d dccadc t ! 3 watts output into a 600 ohm resistive load. Distor-
fam“}’ chara slﬁb‘hty’ au ven herc. tion held to 1% or less, at 3 watts, 2% at 1 watt
]JP' to(t'lona illators are § output. Excels io testing high fidelity amplifiers,
W dis h osct \ speakers, and in comparing frequencies.

20 cps 1® 20 ke m

20 cps '° 200 k¢ m

e

ghoﬂ‘ rangd

ke
of. -y db 1hrov
ke
PRI Fo T
(4

b, & 10 6000 <P

out TONI®

650A WIDE-BAND OSCILLATOR

Continuous frequency coverage, 10 ¢ps to 10 mc.
Highly stable, versatile. Output flat within 1 db
throughout frequency range. Available voltages
range from .00003 to 3 v. Other advantages in-
clude 94" scale length, 6 to 1 micro-controlled
tuning drive, 50 db output attenuator variable in
10 db steps. output voltage divider providing 6
ohm internal impedance (reducing ocutput vol-
tage 100 to 1).
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more electrons removed and they are

NAME OF PRESSURE IN mm Hg leit with a positive charge. This
GAGE 10 0" 10t 107 = charge enables them to be attracted
T to an electrade where the deficiency

of electron: is supplied from an ex-
ternal metallic circuit. This supply of
electrons is proportional, all other con-
ditions being counstanr, to the number
of gaseous ions neutralized, and hence
to the pressure of the residual gas.

MANOMETER

ANEROID

MELEOQOD

For rough indications of vacuums,
one method of tonization has heen em-
ploved. In this method, high voltage
is applied to the gas, between metallic
electrodes ior d-¢ and low irequency
a-c, and through the glass walls for
v-f voliage. The electric field causes
the gas to ionize. A feature of this
process of ionization. or the subsequent
spontianeous de-ionization, is the emis-
sion of light. The shape of the lu-
minous discharge, the color and in-
tensity of the light, and the presence
or ahsence of fuorescence caused by
invisible radiation, is judged by work-
ers of long experience as an indication
of the nature and pressure of the gas.

THERMOCOQUPLE

PIRAN}

LANGMUIR

KNUDSEN

DISCHARGE TUBE

IONIZATION

_ILT:[-ll.LI—I7—_-.--.

ATMOSPHERIGC PRESSURE

PHILIPS

ALPHATRON

e erp e o f—

Another gauge operating on  the
inization principle makes uze of a tri-
ode tube, with the envelope connected
to the vacuum system. One of the de-
signs is shown in Figure 3. The fila-

Figure 4

Chart showing pressure ranges covered by eleven types of vaeunm gnusges.

faster molecules strike a balanced vane,
thev hmipart more force to it than the
melecules which «trike the hack of the
vane: the latter have not been speeded
up by siniking a hor surface. The
unbalance of tforces rotates the vane
and twists a suspension wire, restor
mg  the balince.  The motion s
mensured by the deflection of a beam
of light retlected from a mirror fast-
ened 10 the viane.  liverything else be-
g constant, the position of the vane

Figure §

is a measure of the number of speeded
ntolecules striking it, and therefore the
pressure of the gas. This gauge can
e used for all types of gases. \Wien
mivle according to a specified set of di
mensions, it needs no calibration to
read true pressures.

lonization in Gauges

Residual gas molecules car be ion-
ized. In this state they have one or

ment, usuallv a pure or thoriated tung-
sten wire, is heated. LLmitted clectrons
are attracted to a grid by a potential
of 100-200 volts. Some of them pass
through the interstices of this electrode
and proceed toward the plate. How-
ever, they are repelied by an mverse
field hetween the plate and the grid of
about 20 volts, the plate being more
negative. The electrons eventually are
collected by the grid structure. The

(Continued on page 32)

Fiture 6

Combination thermocouple and ionization dauge.
Unite in the foreground are sealed to the vacuum Cylindrical vacuum gauge that utilizes radium
svstem and the pressure over a wide range is to ionize residual gas. lons ure collected and
indicated on the instruments of the contirol box. measured by the control eguipment.

(Courtesy National Rescarch Covporation)

(Conrtesy National Rescarchh Corporation)
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Engineering Factors Used To Determine
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IPoer of Transmitter« Kllomli?u IPo--r of Tronsmitter- nilo-oI!?s

Figures 1 (left) and 2 (right)

Figure 1. Curves of day, evening and night rates of f-m broadcast stations, 35 & functiou of power for east comst, midwest and west coast. Figure 2, Curves
of day, evening and night rates of a-m broadcasting stations as a function of power for the west cosst small communities.

1200 T >
| | 4 Figures 3 (below) and 4 (left)
1400 T I 4 In Figure 3 appears curves of day, evening and night rates of a-.m
/l broadcasting stations as a function of power in west-coast metro-
1,000 : < | 1+ 7 politan areas, Curves of day, evening and night rates of a-m broad-
| | I [ | casting stations, as a function of power in east-coast metropolitan
200 | 111 | | | / | areas, appear in Figure 4,
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i N b Figure §
\ \ | Curves of night and day coverage for the extreme

power of approximately 500 watts. In this plot,
E \ the midwest ground conductivity wias used as 8 .
~ base factor. The curve in A4 is for a frequoney
z 10 Y 1 of 550 k¢ and the curve in B for a frequeney
= \ of 1600 ke.
\
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Broadcast Station Tinie Rates

Graphical Analysis Reveals 200,000 ?
. 5 " | I
How Engineering Factors, 3 180000 ' T
w
. Such as Station Location, 3 60000 1
@ | |
Frequency and Power Con- 2 140000 | : IL 1
. 3 | /
trol Advertising Rates. Plots % 120000 i 1T /
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Systems. o ey i y |
- i I I i |
£ 60000 T T : T f
: | | L4 |
§ 40000 = i
. by F. J. SHEEHAN : T — i
Chief Engineer 2 i _./—‘ |
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Fig. 6 Power of Transmitter-Kilowatts
The ¢ost of a transmitting plant as e function
of transmitted power. Figure 7 (below)
Plot illustrating the iisteners-per-watt as a function of population served.
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VETERAN

WIRELESS

OPERATORS

ASSOCIATION NEWS

e —————————— e ——

Personals

AT THE RECENT ANNUAL dinner-cruise
in New York City, veteran VWOA
member G. Dorter Houston. who is
clidef engineer of WCBM in Baltimore.,
Maryland, disclosed he's quite an old
thmer, having begun his key pounding
davs with Marconi and then going on
to RCA. GIH ha: been an active
amateur. W3AHA, for vears. He has
also served on the NAB Engineering
Committee as chairman and is a mem-
her of the IRI. . .. Life member Jim
Righy. wha was {ormerly personnel
director of RCA Communications is
now with Mclllroy as vice president.
. . . Vet member Samuel Freedman.
who was a commander during World
War II as a wember of the USNR, is
now with Dellornay-Budd in sales en-
gineering. Sam alzo iz quite an old
timer having begun his kev-clicking
days with Marconi in 1919 and follow-
ing along with RCA up at Cape Cod.
Sam has written a very authoritative
book on Teco-1Tay Radio which is he-
coming a hest seller. . .. H. H. Parker,
now with Consolidated Edison Co..
also began his radio activities with
Marconi amd later on shifted to the
United Fruit group. . . . Charter mem-
ber  Jim Maresca is now with the
Naval Supply Depot in Bayoune, N. .
... B. Frank Borsody now checks in
at the  Micamold Radio Corp. in
Brobklyn. . Sam Bokovoy mnow
spends his time with August Miller
Crystal Research at North Bergen,
N. I ... Conmander E. J. Quinby,
USNR. who came all the way up from
Key West. Florida. to attend the din-
ner cruise. spent his carly davs at
WIIL New Brunswick, N.J. He also
served on Marconi and RCA ships for
many vears. He was also with RCA
Labs and at present, iz with the re-
search and development lab in the Bu-
reau of Ordnance. . .. Old timer E. N.
Pickerill. who was alzo at the dinner-
cruise. s now at the Central Radio
Oftice of RCA in New York City. .

Many menthers of Radiomarine Corp..
who are very active in VWOA, were
at the dinner cruise. These included
George P. \ldridge, L. H. Strong.
Lester T. Gates, H. B. Martin, Harvey
Butt and George Shecklen. . . . Sam
Mediord, vet VWOA member, re-
ported at the dinner-cruise that he is
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r Plata, lew Tork

Gilson V. Willets, co-founder of the VWOA, at the microphone of WRNY of whirh he was general

manager in 1925, the year VWOA was born.

GVW is now chairman of tiie San Francisco chapter

of VWOA,

with the [sthmian Lines. . . . Harry
Cornell another VWOA vet, is with
the Standard Qil Co. of N. J.

E. I. Wakefield was also at the din-
ner-cruise. EJW is with United Fruit
Co... R. K. Davis of Tropical Radio
was al=o at the affair. . . . Conrad B.
Lee of \Westinghouse Electric Inter-
national, was also at the Hotel Astor
annual get-together. . . . VWOA life
member Commander Arthur Van Dyck
disclosed at the banquet that he'd like
to be an operator on the rocket line
between Earth and Venur, .. Admiral
J. F. Farley unfortunately could not
attend the banquet and sent a wire
statitg that Congressienal hearings
prevented his appearauce at the gala
affair. He sent his best to everyone,
... Robert E, Barber also wa~ unable
to attend, being out at sea at the time.
Tn a note to the boys and girls at the
banquet he said: "While vou fellows
are wining, and dining and dancing,
cating caviar and filet mignon, think
of us fellows who are siill out
there twisting a bug’s tail and glad to
set even beans . . Have a good time,
smooth sailin’ and 73’s . . Have com-
pleted the first 530,000 words of what
promises to be the most informative,
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humorous work on radio today. Per-
haps. a best seller.” Hope we’ll see you
REB at the next meeting. . . . Vet
member Rodney Duane Chipp is now
assistant manager for the Dumont tv
network. RDC was formerly with
ABC as a radio facilities engineer.
Rod has had a varied experience in
radio since 1928, He was on the staff
of the RCA Institute< in Boston and
later spent a bit of time as lab assis-
tant at MIT. After a period as clhief
engineer of \WKAN, Laconia, N. H,
he joined NBC in 1933 as control en-
gineer and was transferred to the tv
group in 1938. During the war, he was
on active duty wth the USN as a
staff racdio officer. He was later trans-
ferred to the radar section of the Bu-
reau of Ships in Washington. He be-
came a Lt. Commander and his work
with the Bureau of Ships won him the
Commendation Ribbon. Rod is a senior
member of the IRE. an active member
of SMPE, as associate member of
the Naval Institute and a member of
the New York State Society of Pro-
fessional Engineers. His education has
heen quite completz. havirg studied at
MIT and George Washington Univer-
sity. Good luck, Rod, in yvour new post.
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NAB Meeting '

(Continweed from page V)

ross

TORS

will preside over the afternoon session
on Thursday. Six papers will be of-
fered:

m Q
Z
c—
» )

The CBS Grand Central Tele- |

vision Studios; William B. Lodge,
director of general ¢ngineering,
CBS, and A. PB. Chamberlain,
chief engineer of CBS.
Physical and  technical  fa-
cilitics of the new 1CBS-
TV studios including a dis-
cusston of the wideo and
audio  facilitics svstems,
studio  enc-compumnications
facilities, studio lighting and
cantrol, ete., will be offered
in this paper, which ol be
presented by Mr. Lodye.
Telewvision Ficld Broadcasts, in-
cluding Radio Relay: Robert
Clark. tv operation »supervisor,
NBC.
AMr. Clark il cover prob-
lems  encountered  in pre-
senfing 124 field  programs.,
prelimingry  survevs, equip-
ment sctup. microwave relay

equipment.
Network Facilities  for  Audio
and  Studio Brouadcasting! Ernst

FI. Schreiber, engineer, The Pa-
cific  Teclephone and Telegraph
Company.

Current methods and equip-

ment wsed for andio and
vidco-program channels,
which include regular
cables, coaxial  conductors,

shiclded wire and miicrowave
radio systcms.

Installation and Maintenance of
Television Receivers; Edward

lidison, ficld engincer Los  An-
qeles 150 operation, RCA Seritee
Company.

o orevicwe of some related
problems  betweeen  the
broadcaster and the installa-
Hon and servicting organiza-
tion il be offered tn this
paper,

Absolute Npeed  for
Tape; R, 1L Rauger,
Rangertone, Ine.

A demanstration of tape re-
production at 30" per sec-
ond, and discussion of pro-
fessional type magneltic
recorders will be offered by
Colonel Ranger.  Duata w4l
he offcred on new  type
hysterests mofors now being
usced in fape recorders,

Magnctic Tuape Editing Device;

Maguictic
president,

1. W. Pangborn, assistant chie¢
cigineer, KNX-CBS and R. S
(¥Brien, general engineering  de-

partment, CRS,

A unique  tape-editing  na-
chine, which enables the pre-
cise tocation of tords or
portions of words. will be
deseribed in this paper to be
presented by Mr. Pangborn.
The ecquipnient uses a vari-
able  specd  forwcard-reverse
drive to provide rapid reel-
ing of the tape. A pickup

(Continued on page 30)

BRIDGED ‘T’
ATTENUATOR
Type 420-282
20 steps, 2 db/step.
Linear attenuation with
off position ond detent.

2" diometer, 2'%s"”
depth.

These Shallcross Features
Mean Better Performance—
Better Value!

O#f position attenuation well in excess
of 100 db.

25%, to 50% fewer soldered joints.

Noise level ratings that are factual.
{130 db. or more below zerc level.)

Non-inductive Shallcross prec sion re-
sistors used throughout assure flat at-
tenuation fo and beyoad 30 kc.

rypes and sizes engineered for all
needs. Attenuation accuracies of 1%,
Resistor accuracies of 0.1%, on spe-
cial order.

BRIDGED ‘T’
ATTENUATOR
Type 410-4B1

10 steps, 4 dh/step.
Linear ottenuation
with detent. 2%" di-
ameter, 24" depth.

| POTENTIOMETER
Type €720-2A3

20 steps, 2 db/step,
tapered on last three
steps to off, composi-
tion resistors. 1% " di-

ameter, 1% " depth,

K 2

SHALLCROSS
ATTENUATORS

Shalleross variable attenuators have proved
their remarkable quietness and service-
shility in dozens of applications for lead-
ing users in all parts of the warld. Such
important details as the use of spring-
temper silver alloy wiper arms, silver alloy
collector rings and contacts, non-inductive
precision resistors, and sturdy, substantial
mounting plates have made possible the
high standard of performance attributed
to Shalleross.

3andard types include ladder and bridged
T mixer controls, bridged T and straight T
master gain controls and V.U. meter multi-
oliers, wirewound and composition potenti-
ometers for grid control. Cusing attenua-
tors, and fixed pads, both composition and
wirewound, in all circuit configurations are
also available.

Write for Catalog and Attenuator Specification Sheef.

SHALLCROSS MANUFACTURING COMPANY
Department C-48, Collingdale, Pa.
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The No. 9210l—Antenna
Matching Preamplifier

The Millen 92101 is an electrunic impedance
matching device and a broad-band pre-
amplifier combined into a single unit,
designed primarily for operation on 8 and
10 meters. Coils for the 15 and 20 meter
bands as well as television channel 2thru 6
incluaive also available. Thir unit is the re-
sult of combined engineerinT eforts on the
part of General Electric Company and the
James Millen Blanufactunag Company.
The No. 92101 is cxtremely compact, the
case measuring wnly 63" x 3’4" x 3. The
band changing inductor unit plugs into the
opening in the front of the pancl. Plug is
provided for sccuring power requirements
for the 6AKS tubs from the recwviver. Coaxial
connectors and plugs are furniahed for the
antenna and reccivel connections.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

M

.l’ln—

NAB Meeting
(Continued on page 29)

head mounted on a drum 1
rotated to scan a 2-t0-5
word section of the tape
repetitively. Auwral and
‘scope methods for locating
an exact cutiing point with-
in the scanned section will
also be discussed.

May 21, A.M. Session

Paul A deMars, consultant, Ray-
mond M. Wilmotte, Inc., Washington,
D. C, and a member of the NAB En-
gineering Executive Committee, will
preside over the Friday morning ses-
sion during which 5 papers will be
offered:

The Economics of Coverage in
F-M Broadcasting; Everett Dil-
lard, general manager of WASH
and KOZY and member-elect,
NAB Board of Directors.

My. Dillard will discuss the
engineering  considerations
which contribute toward the
best coverage consistent
with the economy of invest-
ment and operation. Topics
will include engineering
aspects of combined f-m/a-m
operation at a single site:
review of the relative im-
portance  of  transmitter
power, antenna height and
antenna gain; planning for
future f-m expansion; effects
of topography onm cover-
age. factors to be avoided
m selecting sites; how to
avoid multipath distortion
problems; the use of i-u
for relaying in networking.
elc.

A Studio - Transmitter - Link
Radio S'ystem: W. G. Broughton.
assistant sales manager, broadcast
equipment division, G.E.,, and D. J.
Nigg, engineer, transmitter divi-
sion, G.E

Measuring Equipment and Tech-
niques for F-M and A-M Broad-
cast Transmiiters; David Packard,
president, Hewlett-Packard Corp.

Myr. Packard will offer a re-
view of audio frequency.
measuring  equipment and
techniques. He will discuss
the application of low dis-
tortion oscillators, distortion
analyzers and sintermodula-
tion measuring equipment.
Various problems and tech-
niques involved n making
gain  measurements, and
measuremenls of noise and
residwal hum will also be
discussed. In addition, My.
Packard will analyze the
application of monitoring
equipment to obtain meas-
urements of residual a-m
modulation on f-m  trans-

ANOTHER ‘ZZe¢uc BROWNING DEVICE
-

SWEEP CALIBRATOR
MODEL GL-12

Pulsed timing marker oscillator for
standard oscilloscopes and synchro-
seopes. Variable amplitude markers.
Markers available at 0.1 to 100

microseconds.

Frequency mefers. WWYV
standard frequency cali-
brator Oscilloscope.
Power supply and square
wave modulator Capaci-
tance Relay. FM-AM
Tuners. FM Tuner.

UZAJMRIcIN KNOW THE ENTIRE

CUEEY o BROWNING LINE
CATALOG ENGINEERED for ENGINEERS

(B2 BROMNING

TV and FM
On the Same Antenna

Cover all frequencies between 44
and 216 me. with ONE low-cost, light
weight Antennal Gives excellznt re
sponse for all television and FM
bands. Requires 15% less space
than any other conventienal dipole.

Ask your radio jobber for Premax
Antenna FMT-254.

mitters, together with the [
nornal measurements of F F C/ #
distortion, noise and residual | remax I roaducrts

hunt.
Div. Chisholm-Ryder Co.. Inec.

Factors Affecting Performance
F f 4809 High'and Av., Niagara Falls, N, Y.

f Directional Anteana System; A.
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Earl Cullum, consuftant, Dallas,
Texas.

A System for Measuring Co-
Channel !nm-frn'nce;‘Robert Al
Fox, general cngineering (’lepart—
ment, WGAR, \WWJR, and KMPC.

System for continually re-
cording the ratio of dcsired-
to-undesired signal for sta-
tions opcrating on the same
channel will be described by
Mr. For. The setup em-
ploys a recetver having o
constant output over a wide
range of input woltage fol-
lowed by a selective ampli-
fier, which isolates the
heterodvne vollage when an
undesired signal is present.
The selective amplifier op-
erates a graphic recorder
whose reading s propor-
Honal to the ratio of the de-
sired-to-undesired signal.

At a luncheon session, Dr. Haldon
A. Leedy, acting dircctor, Armour Re-
search Foundation, Chicago, IlI., will
discuss:

The Development of Magnetic
Recording  leading to Stereo-
phonic Sound. In this paper, which
will feature a demonstration, Dr.
Leedy will describe the stercophonic
sound system  which consists of
sound recorded on 3 magnetic
tracks simultancously, on a single
paper tape, with reproduction ob-
tained by placing loudspeakers in
positions corresponding to those
of the original sound source.

Afternoon Session, May 21

Orrin W. Towner, technical director
of WHAS, Louisville, Kentucky and
chairman of the NAB Lngineering
Executive Committee will conduct the
afternoon session on Friday, when
two papers will be offered and an
FCC industry round-table session will
he lield,

The first paper on the afternoon ses-
sion will he presented by J. L. Hatha-
way, assistant manager, engineering de-
velopments, NBC, and cover Develop-
ments in Sound and Relay Broadcast
Equipment. A pack-type transmitter and
a miniature field pick-up amplifier which
can be carried in a standard briefcase
will be described by Mr. Hathaway.
The second paper will be on Modern De-
sign Features of the CBS Studio Audio
Facilitics. This paper prepared by R. B.
Monroe and C., A. Palmquist of the gen-
cral engineering department, CBS, New
York., will be presented by Lester H.
Bowman, manager technical operations,
western division of CBS. Mr. Bowman
will describe a recently completed broad-
casting studio audio-control consolc
which although comparable in size to a
standard office desk, is said to contain
as much cquipment as formerly required
in kthree or four standard equipment
racks.

Royal V. Howard, director of NAB
Department of Engincering, will preside
over the FCC industry round-table panel.
Ele will be assisted by Neal McNaughten,
who is assistant director of the NAB De-
partment of lingincering.—L. W.

LET

The Monona Broadcasting Company,
Madison, Wisconsin, had the money
but no station. Faced with “impos-
sible” allocation difficulties, they calied
on Andrew engineers, who succeeded
in finding a frequency and designing
a directional antenna system. Thus,
WKOW was born. Within ten months
after the construction perm t was
granted, Andrew engineers complesely
designed, built, tuned, and proved per-
formance of a six-tower 10 kw. station
— an unusually difficult engineering
feat accomplished in record-smashing
time. A complete "package” of Andrew
transmission line and antenna equip-
ment was used, again emphasizing An-
drew’s unique qualifications: Compleze

2241

e

heclrece DO IT!

engineering service with unsurpassed
equipment,

M. Harry Packard, General Man-
ager of WKOW, wrote:

“Speaking for the entire stuff of
WKOW, I wonld like to (ongramlate
the Andrew Corporation on the re-
markable engineering job it performed
in helping us get WKOW" on the air.

We feel that the technical perfection
of onr installation is due in great part
to the efficiency of Andrew equipment
and engineering sertice.

Iz particudar 1we wish to thank Mr.
Walt Kean of the Andrew Broadcast
Consulting Division 1who was respon-
sible for conceiving and designing the
iustallation, supervising construction
of all antenna equipment, and
doing the final tuning and cov-
erage surveys.”

A total of 13,618 feet of An-
drew transmission line and
complete phasing, antenna tun-
ing, phase sampling and tower
lighting equipment went into
this job, complementing the
best in engineering with the
ultimate in radio station equip-
ment.

So, just write Andrew when
you are ready to enter the
broadcasting field. Andrew will
get you on the air.

e

CORPORATION

3161 EAST 75+h STREET

CMICAGD 19

TRANSMISSION LINES FOR AM, FM, T¥ - DIRECTIOMAL AMTEMMA EQUIPMENT - KNTENNA
TUMING UHITS - TOWER LIGHTENG EQUIPMENT - CONSULTING ENGINEERING SEAVIGE
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i LAB FIRSy !

1Y
1 NOW ON ALL
ATTENUATORS

POTENTIOMETERS

Attenuators and Switches in  smaller sizes.

'l Greater Creapage Distance——thus better
insviation,

No silver migration.
Greater silver surface to carry turrent.
Llower c¢entact resistance.

Better mechanical operation of switch,

Less capacily between contacts—
better frequency ‘g.#. ;
characteristics,

oothhw

7 Better clearance

to ground.
COFPER

RIVET

INSULATION

TYPE 800 UNIT
with new contocts

Wanted

* PHYSICISTS

* RADAR ENGINEERS

* SYSTEMS ENGINEERS

* ELECTRONIC ENGINEERS

To enable us to carry out our long-term engineering
program on missiles, radar, communications, etc.,
we must add a considerable number of qualified
graduate engineers with electronic, research design
and /for development experience to our staff. Please
furnish complete resume of education, experience
and salary expected to: Personnel Manager

BENDIX RADIO DIVISION
Bendix Aviation Corporation
Baltimore 4, Maryland
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Tube News

(Continned from page 25)

resulting grid current is kept constant.
While the electrons are in the space
between the grid and the plate, they
collide with gas molecules in this re-
gion and ionize them. The positively
charged gas ions are attracted to the
plate, often called the collector in this
specialized form of triode. The plate
current necessary to neutralize the ion-
ized molecules of gas is proportional to
their number, and hence to the pres-
sure.

Yacuum-Gague Modification

In a modification of this arrange-
ment,! the electrons are impelled to fol-
low a long spiral path by combined
electric and magnetic fields. As a con-
venience the electrons are not em.t-
ted by a hot filament, but from a cold
cathode by a potential of 2,000 volts.
The current due to the electrons is
small and constant compared to that
caused by the ions. which is propor-
tional to the pressure of the gas.

Medium Type Gauge

Anocther gauge uses a small amount
of radium to produce gaseous ions,
which are collected and measured in
the usual way. The radium. in a sealed
capsule, disintegrates to form, among
other things, alpha particles. These
are doubly charged helium ions. These
particules are emitted with a high
velocity. Numerous collisions with the
residual gas molecules are produced,
and the latter are ionized at a rate
proportional to their number. Thke
ions formed are collected and measured
as before.

1The Philips Gauge.

Figure 7

Foreground, Philips vacuum gaude. Pressure is
indicated on the instrument in background.
(Courtesy Distillation Products, Inc.)

A PR e
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Test Instruments
(Continned from page 21)

ured but not to as small a value as
with positive pulses.

Since the resonant irequency of
is something above 1000 me, readings
on r-f transmission lines can be ob-
tained with good accuracy up to the
1000-nic point. Far readings above 100
me the manuiacturer recommends that
the small tip on the end of the diode
be removed (this tip contains a built-
in .00025-mfd blocking capacitor) and
a button type capacitor of approxi-
mately 50 mmfd be tightly connected
to the point to e measured. For fre-
quencies  below  approximately 50
cyeles. a capacity of .25 mid should be
substituted for the tip.

The vtvm can be used for:

(7)y—Measuring standing wave ri-
tios on transmission lines.

(2)—If exact swr is known, power
can he measured at f-m fre-
quencies as well as at lower
trequencies.

(3)—Neutralizing of transmitter r-{
stages.

($)—>Mecasuring any voltage with-
in the range of the meter at
critical points in circuits where
a conventional voltmeter would
upset circuit characteristics.

(5)—>Measuring of resistances from
approximately .1 ohm to 500
megohms,

(6)—D-¢  voltage  measurements
from .01 to 1000 volts at a
o of 100 megolms.

The Signal Generator

Two signal generators are used at
our stations. One is a composite lab-
built generator and the other a com-
mercial maodel !

While the commercial  type  can
hardly  be  considered  hroadeast  test
equipment, since it was designed pri-
marily for the servicing of receivers
it does come in handy when checking
receiver monitors and shortwave pick-
up equipment. This generator can also
be used in conjunction with an r-f
br:dge. but it must be borne in mind
that its output is too low to override
much interference or static when meas-
uring antenna characteristics.

The lab-built unit, which features a
cathade-follower output stage, was de-
signed with one main purposc in mind:
to provide a steady, strong signal capa-
ble of being modulated up to 100 per
cent with an output of at least 10 volts

‘Hickok Muodel 288.X,

- Your asuram:ﬂ

The performance of PANTHER and DRAGON Friction Tapes

is guaranteed by constant checks on adhesion made in accordance

with ASTM specifications, as shown here. The extra adhesion

built into them insures longer splices and complete user satisfaction.
PANTHER and DRAGON Friction Tapes work easily,

<0 that -tatic and station interference
could be overridden when using an r-f
bridge t» measure characteristics of
antennas  within the 350 to 1600-ke
range. The oscillator has & much
greater frequency range than this, and
thus it can be used for receiver work
also.

The output varies from 10 to 13
volts across the standard hroadeast
band and drops lower when other
bands are switched in. The full fre-
quency range of the unit is 380 ke to
7 mc in four hamds, Tlarmonics can

and make splices stay put. Sold only through
recognized independent wholesalers.

The Okonite Company, Passaic, New Jersey.

[P anther and @rugo:

friction and rubber tapes

be used if a higher frequencey is needed
‘or receiver test work.

The instrnnent is well shielded with
ilters in the 110-volt supply lead to
prevent radiation of the signal.

The cathode-follower output stage
ffords a low impedance output for
rood regulation.

The modulating signal is <ct at 400
cveles and is generated by a Wein-
bridge oscillator driving a modulator,
which in turn excites an electron-
coupled oscillator operating at a radio

{(Countinued on page 34
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HIGH EFFICIENCY—WIDE DYNAMIC RANGE
Extra TONAL REALISM

are yours with

>
ﬁw IGN G

Staeakord

the result of a quarter of a century of experience in the

loud speaker field.

Designed especially for music systems and
address use. This speaker has exceptionally hig

MODEL
Di30

s

ciency recommended for operation at frequencies from

60 to 6500 C.P.S. and a maximum useable range of
40 to 15,000 C.P.S. Extremely sensitive spherical metal
dlaphragm fastened directly to the voice coil support
tube acts as a direct radiator at the higher frequencies.
Heavy field case prevents stray magnetic fields which
allows use near cathode ray or television tubes without

image interference.

COMPARE Jim Lansing SIGNATURE SPEAKERS be-
fore you buy—it's easy to see and hear the difference.

Available through your Jobber.

JAMES B. LANSING SO

4221 SOUTH LINCOI.N BLVD., VENICE CAI.IF

EREE NEW ALLIED

—CATALOG

Everything in
Radio &
Electronic

" Supplies

Complete, Expert Service
for Radio Engineers

You'll find everything you need in radio and
electronic equipment for laboratory work. in
the new 172-page ALLIED Caralog! World's
largest stocks—thousands of parts, tubes, tools.
books. test instruments, sound apparatus—
ready for instant expert shipment at lowest
market prices. W'rite today for your FREE copy
of ALLIED'S newest Buying Guide!

ALLIED RADIO CORP., Dept. 3].D.8
833 W, Jackson Blvd., Chicage 7, HI,

0 Send FREE New ALLIED Caralog,

Nasme

....................................

ALLIED RADIO

34 o

ANOTHER ‘Pecce BROWNING DEVICE
..#-

0SCILLOSYNCHROSCOPE
MODEL OL-15A

Versatile laboratory instrument de-

signed for observing phenomena re-
quiring extended range amplifiers

and a wide variety of time bases.

Frequency meters. WWYV
standard frequency cali-
brator Oscilloscope.
Power supply and square
wave modulator Capaci-
tance Relay. FM-AM
Tuners. FM Tuner.

WRITE TO
DEPT. A

FOR
CATALOG

KNOW THE ENTIRE

EROWNING LINE
ENGINEERED “or ENGINEERS
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Test Instruments
(Continued from page 33)

irequency. This then drives
cathode-follower output tube.

Previous experience has shown that
a null is most difficult to obtain on an
r-f bridge under other than ideal con-
ditions when the driving generator is
incapable of producing more than .1
to 1.0 volt of r-f, especially when the
antenna being measured is of low
ohmage.

[To be continued]

CAA Range

(Continned from page 11)

the

navigational program, since the basic
| policy adopted in this country provides
for navigation information aboard air-
craft to be obtained direct by a means
not requiring communication between
aircraft and ground, and to allow each
aircraft to navigate a desired course
independent of all other aircraft with-
out help irom ground personnel.

The next step in the long term navi-
gational plan will be the addition of
distance measuring equipment ( DM E)
to the VOR system, which will pro-
| vide almost unlimited navigational pos-

sibilities. For example, using DME-
IYOR equipment with a course com-
puter of relatively simple design, the
pilot will be able to pre-set any de-
sired straight line or orbit course. This
course need not pass over the VOR
station and can be made good regard-
less of changing winds and without the
need of dead-reckoning or numerous
other methods of orientation. The pilot
need only fly the vertical needle of the
deviation indicator and may, if his air-
craft is equipped with an automatic
pilot and automatic flight coupler,
merely flip a switch which will flv this
course automatically; thus we may
think of the VOR-DME system as sat
isfving the exact means of aircrait po-
sition control required by the increas-
ing number of aircraft using our
domestic airways.

AUDIO CONTROL EQUIPMENT

|

Professional recorder comsole and control turret
whieh incorporates two recorders for simul-
taneous operation. recently installed at WKJG.
Ft. Wayne, Indiana. FEither one of the two
program busses on the cutting units may be

| monitored during operation. (Courtesy RCA)
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The Industry Offers

BENDIX DYNAMOTOR

A regulated dynamotor, which is said to permit
constant output voltage with as much as a
25% variation in input voltage, has been an
nounced by Bendix Aviation Corporation, Red
Bank, N. J. Unit is said to be designed for oper
ation under extremes of temiperature, humidity
nd altitude. Available a variety of frame

C-D TV CAPACITORS

A line of tv capacitors, DSTH, has been an
nounced by Cornell-Dubilier.  Capacitors, oil
impregnated and wax filled. are made with a
double seal consisting of one complete wax
paper tubular, inciuding wax dip inserted
mm 2 second outer dip. The size range 1s from
diameter x 24" length up to 1 13/16”
44", Volage d-c, from 3,000 to 6,

STEPHENS TWO-WAY SPEAKER

A 2-way speaker system, Tru-Senic model
P-63HF. has been developed by Stephens Mar
ufacturing Corporation, 10416 National Beule
vard. Los Augeles 34. California.

Rated at 30 watts. Has a 600-cycle crossover
to relieve the two model P-52L, 15" 20-wari
low-frequency drivers of high fiequencies and
consequent intermodulation and cone breakus.
Horn loading down 1o 60 cycles. Chamber be
hind drivers reinforces bass to 3P eyeles. 2 x 3
10 cell, 100° x h-f dispersing horn.
model P-30, 30-watt h-f driver is said to ex
tend range bevond 15.000 cycles. Equipped with
h-{ attenuator.

Size. 25" deep x wide x 45" high. Inpuz

1+ ohm
Bulletin 109 ¢ontains additional data

RMC AMPLIFIERS

A series mplifiers. type 115, for oadcast
monitoring. recording studios. public address
systems and wired music services. has been an
nounced by Radio Music Corp., Port Cheste
New York.

Equipped with aural and gain controls. Aural
ontrol on low end said toe boust without high
end attenuation. Three-stage rush-pull.
Bulletin, A1-4 upon request.

WARD LEONARD

Relays arce available from stock in
general-purpose, industrial, and radio
amateur types for continuous or inter-
mittent duty.

Vitrohm wire-wound Fixed Resist-
ors are available in 8 stock sizes from
5 10 200 waus. Adjusiohms in 7 stock
sizes from 10 10 200 waus. Plaque
Resistors in 3 sizes from 20 to 125
watts. Discohms in 18 waus, Strip-
ohmn in 5 stock sizes from 30 waus
(0 75 watts. Ring-tvpe close control
Rheostats in 4 siock sizes from 25 1o
150 watts. (Plate Type Rheostats rec-
ommended for larger sizes.) Wide
variety of Resistance Values.
AUTHORIZED DISTRIBUTORS EVERYWHERE

WARD LEONARD ELECTRIC COMPANY
Radio & Electronic Distributor Division
53-M West Jackson Blvd., Chicago 4, U.S5. A,

SEND FOR HELPFUL CATALOGS
Cutaleg D-30 gives complete
data and listings on stock
units available in Resistors,
Rheostats and Radio Amaceur
Relays. Catalog D-20 lists 1n- LT
dustrial and General-Purpose o
Relays. Write for them today! L

WARD LEONLED

Uhar

Vaost Variety of Stock UUnits

ANSWERS EVERYDAY NEEDS ECONOMICALLY

WARD LEONARD =~

Ba

G.E. PANEL INSTRUMENTS

A new line of 3'2” panel instruments of in
ternal-pivot design has been announced by the
meter and instrument divisions of G. E.

The instruments. type DO-71, featute an
\Inico magnet which is said to provide high
torque 1or quick respofise and good damping.
High torque is also said to allow the use of
larger-radius pivots.

STACKPOLE DUAL CONCENTRIC
SHAFT CONTROLS

Dual concentric volume and tone controls have
been announced by the Stackpole Carbor Com
pany. St, Marys, Pa

Controls, 57/64” in diameter, available as
a dual unit with single control at the panel. as
a dual concentric with twe separately com
trolled continuously variable resistante units
mounted in tandem. or as dual concentric with
one coftinuously variable unit. and one¢ tone
switch in tandem.

: / ; A
sic 3R's in Current Contro! X 7

BRACH H-F WHIP ANTENNA

A high-frequency antesna. covering 152 to 162
me. for autg communications systems, has been
anuounced by the Brach Manufacturing
Company, Newark, N. J

Antenna features a locking device. a single
lamp which by pressmré and bitiig into the
metal roof. irem above and below provides a
mount and grotitid to coaxial shield. The an-
tenna portion is of beryllium copper. pressure
fitted irto a locking nut.

RAYTHEON TV EQUIPMENT

A line of tv station equipment has been an
nounced by Raytheon Manufacturing Co., Wa
tham, BMass

Both 500 watt and 5-kw tv-transmitters will
be in the line. Portable camera chain equip
nment will be produced for both pick-up and
stndio use.

(Continued on page 36)
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A NEW
SENSITIVE

ALLIED
RELAY

Where power supply is limited, ar where precise operating characteristics are
required, use this new sensitive Allied Relay. Insulating parts throughout are of
molded bakelite. Adjustable contact screws enable precise adjustment and

easy servicing. Standard screw-type terminals. Supplied in one- or two-pole, |

normalily-open or normally-closed, or double-throw contact arrangements.

BK RELAY SPECIFICATIONS

* COIL RATING: Up to 32 volts at 24 milliwatts D.C. and 220
volts at .240 volt-amperes A.C.

* CONTACT RATING: ! ampere at 48 volts D.C. and 5 amperes
at 110 volts A.C. non-inductive.

* DIMENSIONS: Length 25", width 25", height | 21/32".

Write us for detailed information on type BK relay
and other Allied relays. AL-125

. ALLIED CONTROL COMPANY, Inc.

2 EAST END AVENUE = MNEW YORK 21, M. Y.

STANDARDIZED R42r
METAL EQUIPMENT

ADAPTABLE FOR EVERY REQUIREMENT

Par-Metal Equipment affers many features, including func-
tional streamlined design, rugged canstruction, beoutiful

e finish . . . plus ADAPTABILITY, Eliminate need fer spaciol
““'-'_':f/';:‘?? made-to-order wnits on many jaks, T T

N

|
Engineers and manvfacturers will (<o e
effect economies with Par-Metal T |
Products, which a-e available for
every type of job from a small
receiver to a delsxe broadcast

v, transmitfer.

Profassional technicues and years
ot spaciclization ore reflected in
the high guality ¢ Par-Metal. .

CABINETS « CHASSIS
PANELS « RACKS

VWhnite for (Patalog
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' The Industry Offers

(Continued on page 35)

MICO ENGRAVER

A 2- and 3-dimensional portuble pantograph
engraving machine, type 252, has been au-
nounced by Mico Instrument Company, 30
Trowbridge St., Cambrdige 38. Mass. Can te
used to make small dies and molds for plastics,
rubber, glass. die castings. templates, ete.
Three-dimensional milling is accomplished by
tracitg the shape of an enlarged master with
the stylus.

A _spindle is mounted on pre-loaded ball
bearings and equipped with a chuck that holds
midget milling cutters. burrs or mounted points
having W~ diameter shanks. .\ micrometer
depth control, graduated in thousandths of an
inch of ifeed, has a range of .25C

7

i

.

-

SORENSEN AUTOMATIC ELECTRONIC
VOLTAGE REGULATOR

An automatic electronic voltage regulatar, the
Controller, whicli is said to permit seective
stabilization of a-c. d-c or r-i outputs in any
one circuit over wide ranges of line and load.
has been announced by Sorensen and Co.. Inc..
Stamford. Conn, The a-¢ output i& sajd to
swing between &5 and 145 v, automatically
adjusting the output of unit against line and
load.

At least one watt of power must be made
available to the Controller bridge circuit. In
1 d-¢ application at least 0.4 ampere must be
made available from the rectifier filter circuit.

AUDAX TUNED-RIBBON PICKUP

A tuned-ribbon reproducer, Audax model 79-G.
has been announced by Audak Co.. 300 Fifth
Ave. 18, N, Y. Linear 50 to 10,000 cvcles;
point-pressure about 24 grams: jewel-stylus:
output about 30 dh.

- -

LENKURT 22-CHANNEL
CARRIER SYSTEM

A carrier system which is said to provide
11 voice circuits in the 200 eps to 50 ke band has
been announced by Lenkurt FElectric Co.. 1124
County Road, San Carlos, California. Where
limited fidelity is acceptable, as many as 22
narrow-band channels can be provided.

Particularly suited for application between
communication control centers and associated
radio transmitter and receiver stations.

Up to 18 signaling sub-channels can be
transmitted over each of the eleven voice
channels. Wide-band signaling circuits for
semi-automatic keying can be obtained with
a maximum dotting rate of 20 per sec. Each
voice channel can be divided into six such
channels plus six normal signaling channels.
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MEASUREMENTS

MEGACYCLE
METER

Radio's

newest,
muiti-purpose instru-
ment consisting of a
grid-dip oscillator

SPECIFICATIONS:
Power Unit: 5% wide ;
6% high; 7% deep
Oscillator Unit: 3%
fiameter deep

connected to its
power supply by a
fiexible cord.

FREQUENCY

me. to 400 me
seven plug-in coils.

a0
2.2 X

MODULATION |

CW or 120 cycles: or
external

A most versatile in-
strument for the en-
gineer, service-man
or amateur. Write for
descriptive circular.

POWER SUPPLY:

110-120  volts. 50-60
cyeles: 20 watts

MEASUREMENTS CORPORATION

BOONTOMN HEW JERSEY

RCA D-C MICROAMMETER

An clectrome microammeter, WV-24\, which
Is sad to he capable of measuring Jd-¢ currents
down fo onc-bilhonth of an ampeee, has been
annotieal by the RCA tube depmtment,

The micioammeter - portable, hattery=
operated. vacumn-tube meter.

Tay 1 1~ed with multiplier photo tnbes in

measurmg hght intensities and the density of
Base~.
Carrent ranging from D)1 microampere t

Lo microatmperes can be measured.

Can also be nsed as a high-range ohmmerer
when  conmnected 1o suitable power  supply
For ex imple, when u-ed with a 43-volt hattery.
the instroment will measure resistance up te
4,50 megohma,

The voltage
meter -

Itop for full-scale deflection ot

the wd to be 1o ovolt for all ranges

HOFFMAN FREQUENCY METER

A heterodyne  frequency meter amd  crystal
calibrator, TS-333 U/R, with a frequency range
of 20 10 480 me. has bheen amnounced by Hoffman
Radio Corp., los Angeles, Calif.

The unit operates ot two 6-volt A lhatteries
and three 43-volt Bx for portahle operation.
For tixed use an external connector is provide |
for operation through regulated power supply.

TRIPLETT VOLT-OHM-MILLIAMMETER

A combination 20.000 ohms per volt d-c multi-
range volt-chm-milliammeter has been  an-
nounced by The Tripplett Electrical Instrument
Co., Biuffton, Ohio.

There are 35 ranges: Voltages to 1,000 d-c at
20,000 ohims/volt and z-c at 1.000 ohms/volt;
d-¢ current ranges from 0-30 microamperes
to 10 amps; a-¢ amps to 10; db —10 te -+ 35.

ROWE V-H-F/U-H-F MILLI-WATTMETER

A v-hef/u-li-f milli-wattmeter,  type  MAWS5,
jor measuring power outbut of hi-f transmitters.
cacillators., multiplier stages, has been an-
nounced by Rowe Engineering Corp., 2422 N.
I'ulaski Road, Chieago 39, Hl. Two methods of
measurement are provuded in the instrument.
sclection of which is made by a front panel
switch, One iz a the'mistor lridge arrange

ment for inldicating powers from 2 to 60 milli-
watts, and the other a p-m filaunent brilliance
comparison methal for higher powers from 20
to 1000 milliwatts.

Accessory proles are available providing vari-
ous methods of circuit cousling for obtaining
power

maximum measurements  most satis

incrorily.

HICKOK 5” SCOPE

A 37 scope, model 303, swhich nses the 5 U71-1
Las been annotticea by the Hickok Electrical
loatrmment Co., 10521 Dupont Avenue, Cleve
land, Ohio

Features include a wide and narrow band
f-m oscillator, a wide-band, high-gain vertical
amphitier (to 1 mc), a modulation circuit which
permits the i-m Oscillator to be either inter
nally modulated or from an external source
such a< phonograph vick np. or microphones,
denmxlulator which permits any modulated r-f
signal 1o be viewed, seli-contained mixer cir
cuit, permitting f-m output with any gool
signial generator. sinusoidal sweep with phasing
eontrol, and a3 range frequency compensated
attenuator network in vertical amplifier,

LI

CLARKSTAN SWEEP-FREQUENCY
GENERATOR

A sweepeirequency  generator  model 1250 has
been announced by The Clarkstan Corp., 11927
West Pico Boulevard. Los Angeles 34, Calif.

Designed to operate i the audio range in
conjunction with a ‘scope. Complex signal is
produced by <eammimg photoeiectrically a syn-
chronously rotating dise, modulated photo
graphically iromn a precision pattern.

Qutput, 7 volts, opeu circuit, 50 milliwatts or
5 volts into 300 ohms; intermal impedance, 200
ohms: frequency range, 40 cps to 10 ke with
6} cycle a-c; marker pulses ar 1, 3, 5, 7, 9, and
10 ke. Sweep freguency governed hy 20 syn-
chronizing pulses per seeond.

COMMUNICATIONS FOR APRIL 1948 o

www americanradiohistorv com

"X | MARKS THE
i;gf i SPOT

. . . where the X-3-42 Receptacle
(shown just above) unobstrusively re-
poses underneath the table top so
that the intercommunication phone
may be moved around the executl.ve
conference table. The Type “X" S_erges
is particularly adapted to plug-in in-
tercom systems such as shown above,
and is also widely used in sound serv-
ice, instruments, radio and public

X-3-12 Plug
$1.25 List

X.3-11 Plug
$1.75 List
address systems. Two plug and 3 re-
ceptacle types are available with 3
different insert arrangements (inter-

changeable) : one 15-amp.; three 15-
amp.; and three 10-amp. and one 15-
amp. coniacts. Shells are diecast zine

"‘ i\c}u '\?\‘ \Qé
L ~3 )

3. 1 X.3-14 Receptacle
X-3-13 Receptacle 21,25 Lot

$1.75 List
with bright niekel finish, and have ac-
commodation for 3/16” to 9/32 eable.
Friction engagement. Ava_llable direct
from more than 225 distributors over
the U.S.A. or from factory.

i riced in_the RJC-2 and C-47
g:fvfggnggg C’:ltaloﬂs. Eagineering drawings
of the “X” in P&O Bulletin, Specify bul-
letin desired. Address Dept. D-121.

-
-

l SINCE 1915

CANNONE

3LECTRIG
Lt (ompony

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF.

IN CANADA & BRITISH EMPIRE:
CANNON ELECTRIC CO., LTD., TORONTO 13, ONT,

WORLD EXPORT (Excepting British Empire):
FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO

CANNON
ELECTRIC

37
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ANOTHER ‘Z/ecer BROWNING DEVICE
'"

FREQUENCY METER
MODEL S-6

Measures any radio frequency sig-
nal between 100 KC and 50 MC.
Accurate to == .025%,

Frequency meters. WWY
standard frequency cali-
brator Oscilloscope.
Power supply and square
wave modulator Capaci-
tance Relay. FM-AM
Tuners. FM Tuner,

WRITE TO

DEPT. A
FOR

CATALOG

KHOW THE ENTIRE

EROWNING LINE
ENEINFERED for ENGINEERS

THE JOHNSON
250 CONDENSER

Extremely High Voltage Rating
In Proportion To Size

When space is limited, yet you need ex-
tremely high voltage rating, fine adjustment
with uniform voltage breakdown rating through-
out the full capacity range, tte JOHNSON
Type N Neutralizing Condenser is the perfect
answer

Becanse of their design,
will withstand much higher voltage than con-

ventional flat plate coadeénsers of the same
spacing.
High in quality—low in cost. JOHNSON

condensers are always a wise chaice.

For Complete Details Write For
Latest JOHNSON Catalog

K.Y
E. F. JOHNSON CO.
WASECA, MINNESOTA

38 o

these condensers |

News

Briefs

INDUSTRY ACTIVITIES

The 14th annual meeting of the Associated
Police Communication Officers, Inc.. will
held at the Rice Hotel, Houston, Texas, Sept.
20 to 23, 1948.

Paul Franklin of the Houston Police Depart-
ment is chairman of information for the meet-
ing.

The U-Dryvit Auto Rental Co., Inc, Cam-
bridge, Mass., will establish fixed station and
mobile radiotelephone facilities in 21 cities
throughout New England and New York State

The U-Dryvit Co., which rents automobiles
and trucks, plans to rent mobile radio-equipped
vehicles. In addition, limited common carrier
systems will he set up as a separate service to
customers.  Installations in privately owned
vehicles will also be made.

Ultimate use of 1915 Philco mobile units i
planned.

Gordon Huggins is general manager of the
radiotelephone division of U-Dryvit.

At present, U-Dryvit operates a 100-unit sys-
tem in the Boston area.

WDTYV, Pittshurgh outlet of the DuMont tele-
vision network. is expected to he on the air
with test patterns by the middle of September,
and with a full program schedule by Decem-
ber L

WDTV is being constructed in the Braslear
Reservoir district, with transmitting antenna
1140 above river level in Pittsburgh.

The transmitter will equal WABD's in signal
strength. with ane effective radiated power of
14.25 kw for video and 9.45 kw for audio.

Andrew Corporation, Chicago. recently received

citation from the Illinois department of the
Disabled American Veterans for liring a
greater percentage of veterans than any other
concern in Chicago.

WGHF, the 20.000-watt f-m station owned by
Capt. W. G. H. Finch, New York City. has
become affiliated with the Runral Radio Net-
work, Inc., of Ithaca. N. Y.

The network. owned and operated by the ten
statewide farm organizations of New York. has
under construction six f-m stations en moun- |
tain tops across upper New York State.

A Canadian IRE Convention will be held in
the Roof Garden of the Royal York Hotel. To-
ronto, on April 30 and May 1. |

Papers to be presented include: Narrow Beam
Radar Recording Altimeter, B. J. McCafirey,
National Research Council; Frequency Alloca-
tions, L. E. Coffey and C. J. Acton. Depart-
ment of Transport; Industrial Electronics, J. T.
Thwaites, Canadian Westinghouse Co,, Ltd.: 4
Divect Reading Phase Monitar, D. F. Wright,
Canadian Marconi Company; F-M Ficld In- |
tensity Measurement, J. E. Hayes, Canadian
Broadcasting  Corp.: Recent Developments in
Facsimile, F. A, Hester, Radio Inventions;
The Reproduction of Sound, E. O. Swan,
CKEY; New Measuring Equipment in the Radio
Industry, Col. B. DeF. Bay}y Engineering, Ltd.;
25 Cxcle Operation of Television Receivers,
Orin Dakin. Canadian General Electric Co..
Ltd.: and Theatre Television Systems, H. Goldin,
Gaumont-Kalee, 1.td.

B. E. Shackelford, IRE president, will be the
guest speaker at the banquet which will bc]
held on Friday. April 30.

PERSONALS

Henry G, Randolph has been appointed district
manager at Dallas, Texas.

He cucceeds Walter M. Skillman who was |
recently appointed sales manager of standard
line radios in the G. E. receiver division.

R. E. Mathes, recently chief engineer of Finch |
Telecommunications, has been named chief en-
gineer of the Gray Research & Development
Company, Inc., Elmsford, N. Y.

Edgar Kobak, president of Mutual. has been
elected president of the Radio Pioneers. a 20-
vear c(‘l:ub, succeeding Mark Woods. president
of ABC.
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Otis S. Freeman has joined the engineering
staff of WPIX as_assistant for operations,

Freeman was with WABD for four vears as
chief operating engineer.

0. S. Freeman

Dr. Johr. A, Hutcheson has been appointed di-
rector of the Westinghouse Research Labora-
tories, succeeding Dr. 1. Warrington Chubb.

David Ferrier is now assistant ro the president
of the Servo Corporation of America, Linden-
hurst. N. Y,

Ferrier was formerly

A DS,

with Iarvey Radio

Ray 8. Groenier ha< been cppointed RCA
sales engineer in charge of communications
sales for the southwest region.

Groenier will headquarter at 1907-11 McKin-
ney Avenue. Dallas, Texas.

Groenier was formerly chief radio engineer
for the Madison. Wis., Police Department.

Anthony Wright, formerly chief RCA tv re-
ceiver engineer. has heen appointed chief en:
gineer of The Magnavox Compary.

(Goncor?
RADIO
GATALOG

keziwipon + 1 pp. Biw Cen
gl

" Sl L
N =
760 v»®
write for FREE copy of this great, new Concord Catalog
—a vast, (‘ompleLDe ﬁ]ectlon %he\'er)-cglnxr Iilée Radio. ‘L teal;-
v Tesat E ment. ousands ol ms . . . .
Vaion and b w LOWER prices on finest-
' TPLAY RIS HECORDERS
HANGERS, RECORD PLAYERS, CCORDERS
wire and disc, PORTABLES, AMPLIFIERS, COM-
PLETE SOUND SYSTEMS, TESTERS. Complete latest
\istings of all well-known, standard. dependable llnes of
radlo parts and equipment. 4,212,014 SATISFIED CUS-
TOMERS CANNQT BE WRONG! For more than a
quarter century at CONCORD the customer has been the
M\ost Important Person in the world. This established
reputation for Customer Satisfactlon is the reason Radio
\Men (the Experts Who Know) keep comling back to (_,OA\’-
CORD for every radio and electronic need. At COXN-
CORD. YOU MUST BE COMPLETELY SATISFIED
or Your money will be cheerfully refunded. Write for
Catalog Now—Please address Dept.

CONCORD

CHICAGO 7
901 W. Jackson Boulevard

RADIO
CORF.

ATLANTA 3
265 Peachtree Strest
Downtown Chicagoe Branch: 229 W. Madison Street

LAFAYETTE RADIO CORP,
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PRECISION SERVICING

and Testing of
Comtnunications Equipment
{Receivers und Transmitters)
According to exacting factory
specifications for:
Sensitivity . . . A-F Response
Image Rejection Ratios

Bandwidths, ete.

Test Equipment

("Scopes. Signal Generators, ete.)
Also carefully

according to laboratory standards.

serviced and tested

Hallicrafters

Authorized, Service Center
Design and Construction
of Special Electronic Equipment

A1l Service Work Guaranteed

WINTERS RADIO LABORATORY

11 Warren Street (Room 317)
N. Y, 7N Y, Tel.: COrtlandt 7-1361

INCREASED
INSULATION

BETTER
CONNECTIONS

JONES BARRIER
Terminal Strips._

Leakage path is in-
creased=direc! shorts
from frayed terminal
wires prevented by
bokelite barriers ploced
between terminals.
Binder head screws

ond terminals brass,

nickel ploted. In-

No. 2-142

sulation, molded 'y
/ Wo. 21423 W
B Shown: Serew Ter-
minals — Screw  and
Solder Terminals -

Screw Terminal above,
Panel with Solder Ter.
minol below.For every
need.

No. 2.142-Y

Six series meet every requirement: No. 140,
5-40 screws; No. 141, 6-32 screws; No, 142,
8-32 serews; No. 150, 10.32 screws; No. 151,
12-32 serews; No. 152, Y4-28 serews.

Cotalog No.14 lists complete line.Send for yourcopy.

HOWARD B. JOHES DIVISIO

TAEE W,

1El}ll-t i1

I:lllI MG 18, ILL

W. Hamiltcn Walter is now coordinator of sales
‘or the Raytheon Manufacturing Co.. Waltham.
Mass. He will supervise Raytheon's marketing.
advertising and puhlic relations programs,

Ben Adler has cpened a consulting engineering
oifice at 15 Gedney Circle, Wlhite Plains. N. Y.
He will specialize in broadcast facilities design,
construction supcrvision and tv installation.

Dr. B. S. Ellefson, director of Central Rescarch
L.aboratories. S»lvania Electric Products, Inc.,
will discuss Ceramic Developments in the Elec-
tronic Field at the May 19 meeting of the
Metropolitan New York Section of the Ameri-
can Ceramic Society. As a part of the same
program A. J. Monack, consulting engineer.
wili discuss The Chemistry of Glass-Metal
Lteals, Meeting will be held at Trammer's
Restaurant, 1 West 52ud St., and begin at 5 r.m.

Rear Admiral Walter Albert Buck, (. &
Navy (Ret.), former Paymaster General and
Chief of the Bureau of Suppliés and Accounts
in the Department of the Navy. has been
elected president of Radiomarinre -Corporation of
America.

Admiral Buck

J. E. Massman, Phillips Control Corp.. has
been named chairman of the National Associa
tion of Relay Manufacturers’ Committee on
Standards and Nomenclature for 1948,

Other members of the committee include
E. H. Gillette, Allied Control Corp.. Inc., Fred
W. Falck, Jr.. Advance Electric & Relay Co..
R. M. Brumfield, Potter & Brumfield Mfg.
Co.. Inc., and F. F. Rowel, Sr.. Guardian
Electric Mig. Co.

LITERATURE

RCA Engineering Products, Camden. N, }.
have released a1 16-page brochure describing
:LOIlO-kw f-m broadcast transmitter. type BTF
1013,

Topics discussed in booklet include direct f-m.
automatic frequency stabihity, grounded-grid
amplifiers, power stage, power supply and con
trol circaits, and general performance specifica
tions.

The Standard Piezo Co., P. O. Box I&d. Car:
lisle, Pa.. have published a 4.page bulletin de-
seribing 11 types of mounted crystals. Crystal
ranges include 1 te 20 mec, 100 to 10,000 ke,
i.OOO to 10,000 ke, 12 to 75 mc and 400 to 10,000
e

The Broadcast Operators Handbook describerd
in the March issue of CoMMUNICATIONS is
priced at $3.30 and not $3.00.

The Chemical Publishing Co., Inc., 26 Court
Street, Brooklyn 2, N. Y., have published a
1948 catalog of technical books.

Catalog includes books on chemistry. physics,

science, technology. engineering, metals. tech-
nical dictionaries, ete.
John F. Rider, Publisher, Inc., 404 Fourth

Avenue, New York 16. N. Y., has published
a 416-page book on F-M Transmission And
Reception, by John F. Rider and Seymour D.
Uslan.

One section covers narrow-band and wide-
band transmitters. Both direct and indirect
f-m transmitter theory is explained. Trans-
mitting and receiving antennas are also de-
scribed.

Receivers are analyzed in another portion of
the book. There is also a chapter on align-
ment of receivers, with both the meter and
visual method discussed. Such servicing prob-
iems as relocation of antennas, image response,
noise and oscillator troubles, cathode lead in-
ductances, etc., are contained in last chapter.

The RCA Tube Department has published a
revised edition of the refcrence booklet, RCA
Receiving Tubes for Television, FM, and Stand-
ard Broadcast.

The new edition contains 24 pages and in-
cludes data on tv picture tubes.

Booklet (form 1275-D) can be ohtained from
RCA tube distributors, or by sending 18 cents
to Commercial Engineering RCa Tube Depart-
ment, Harrison, N. 1.

Practical help
with your problems in

FREQUENCY
TRANSMISSION
& RADIATION

L_ By NATHAN I\i.—\RCHANl)__—I

A book for practicing cngineers
who have to use UHF in systems
of mobile and relay communica-

tions; frequency modulation; relay

and color television; pulse time
modulation; and in many other spe-
cialized applications. The basic

principles of UHF are presented so
that you can readily apply them to
your particular problems. All de-
rivations and developments in the
text lead to results that you can
use on the job. M.K.S. units have
been used throughout.

extremely  well

book s

covers

“This

written. topics  of

those

major interest . . . and presents the

material with clarity and precision.”

—Thomas J. Higgins,
Ilinols Institnte of
Techinology

CONTENTS:

Transmission Lines;
Elements of Vector
Analysis; Fundamen-
tal Electromagnetic
Equations; Plane Elec-
tromagnetic Waves,
Radiation; Antenna
Arrays; Wave Guides;
Complex Transmission
Line Network Analy-
518,

1947, 322 Pages; $4.50

r------------------1
1 ON APPROVAL COUPON :
|
1 JOHN WILEY & SONS, INC. |
| 440 Fourth Ave., New York 16, N. Y, :
I Please send me. on ten days’ approval, a ecopy of
| Marchand's ULTRAHIGH FREGUENCY TRANG- |
MISBION & RADIATION. If 1 decide to keep ihe
I book. I witl remit $4.50 olus postage; otherwise I I
l will return the book postpaid. l
I &~ 1) Ga R0 na0on6a 00 000 O0c A6 008 600 100 Baaaaaaa o . :
: N L .o I
: Clty .. iiiiiiininenans State ......... :
| Empiored by []
i (Ofar not 1
C-4-48
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ALLIED CONTROL CO. INC.oovvunoiononniins 36
Agency: Michel:-Cather. Inc.

| ALLIED RADIO CORP..o...vae aceecnnanencsn 34
Agency: George Brodsky, Advertising
AMERICAN TELEPHONE & TELEGRAPH CO.. 7
Agency: N. W. Aver & Son, Inc.
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Agency: Burton Browne, Adveﬂ.lslni

DEFLECTION YOKES

BENDIX RADIO
DIV. BENDIX AVIATION CORP........... 32
Agdency: MacManus, John & Adams. lnc.

| BROWNING LABORATORIES, INC.,...... 30, 34, 38

Agency: The Charles Brunelle Co.
CANNON ELECTRIC DEVELOPMENT CO...... 37
Agency: Dana Jones (o.
These spirally laminated paper base, Phenolic Tubes THE CLEVELAND CONTAINER CO........... m
. . . . . h Agoncy: The Nesbitt Service Co. L2
are obtainable in sizes and with punching and notch- CONGORD AADID CORPo. o “ 1

H L e s E.H. i Adv.
ing that meet each customer's individual needs. Agencys B ML Browty Ade. Ageney .‘

FEDERAL TELEPHONE & RADIO CORP.

Quality performance at prices that appeal. Apency: Tickard & Co. ek g
OTHER COSMALITE TYPES INCLUDE L. GENERAL RADIO CO............. Inside Back Cover
. . . ooy L - oty adoertistng ™1 e M

%96 Cosmalite for coil forms in all standard broad-
E. ¥, JOHMNSON CO............0.0uuus . 33

cast receiving sets. Agency: Kudolph Bariz. Advertising

HOWARD B. JONES DIV. CINCH MFG. CORP. 3%
Agency: Merrill Syinonds. Advertising

SLF Cosmalite for Permeability Tuners.

KELLOGGLSWIT?\HB(:ARD 1& SUPPLY CO..... §
. = geney: Evans ssoclates. Inc.
Spirally wound kraft and fish paper Coil Forms and
JAMES B. LANSING SOUND. INC............. 34
Condenser Tubes. Ageney: Julian R. Besel & Associates
LENZ ELECTRIC MFG. COu.ooovnnnronnenn., &
Agency: Triangle Adv. Ageney. Ine.
MEASUREMENTS CORPORATION ............ 37
Partial List of Radio & Television Receivers LU G U B
in which COSMAL'TE is used: JAMES MILLEN MFG. 00..................... 30
THE OKONITE €0,.....ooucuusanannnns Sl 3
STEWART WARNER HOWARD Auency s Dayls, Ritchen & McConmlek. Ine. !
MOTOROLA BELMONT PAR:METAL PRODUCTS GORP.. eee.. 34
ency : . Gold Co.
ZENITH ADMIRAL
PHILCO CORPORATION ... .....o............ 17
FARNSWORTH SENTINEL [ Ageney: Julian G. I'ollock Co,
MAGNAVOX WELLS GARDNER Py GO AYDER €O\ e 30
BEND|X RADIO WARW|CK Agency: Norton Adv, Service
PRESTO RECORDING CORP....... et 1
- N Agency: Roy 8. Durstine. Inc,
DIO .
Inquiries given specialized attention. HAAnoneyczo.ll.w\?':ln‘eIl%::m%:o:g:ch Lot
SHALLCROSS MFG. CO........................ 29
*Trade Mark Registered Agency: The Harry P. Bridge Co. N
""'!J* SORENSEN & GO., INC. ... ... Inside Front Cover v
- 3 ‘Ageney: Henry A, Stenhem Inc.
e i SYLVANIA ELECTRIC PRODUCTS INC........ s
Agency: Newell-Emmett Co, “
7. CLEVELAND CONTAINER (. R
N AgancY: Lewls Adv, Agency
6201 BARBERTON AVE. CLEVELAND 2, OHIO :
= All-Fibre Cens* Combination Metal and Paper Cans Yo S TREASURY DEPT.. ..o ¢
= Spirally Wound Tubes and Cores for all Purposes WARO LEONARD ELECTRIC €O............... 35

+ Plastic and Combmuﬂon Paper and Plcsnc Items Agency: Henry H. Teplitz, Advertising

WILCOX ELECTRIC CO.. .

alH th. Wis., -shquv Chicage, UL, lmnit Mich., lamusborg, N.J.
PROUCTION PLANTS alse at Piymon gl 0. e, Aoenar RATi O e Y Ao

PLASTICS DRISIDN at Plymouth, Wisc. + ABRASIVE BIVISION af Cleveland, llll
*ALES DFFICES ; Reom 5632, Crand Contral Tevm. Ddg. Mow York 17, W.Y.. alse 647 Maln St., Nartierd, Comn,
CANABIAN PLANT: The Cleveiznd Coatsiser Canads, I%d., Prascani, Bulivis

| JOHN WILEY & SONS, INC..... e, 39
Agency: The \Weterston Co,

| WINTERS RADIO LAB.................. s 3
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METERS—by

TYPE 727-A
VACUUM-TUBE VOLTMETER

This weneral-purpase,  bhattery-operated vt
veltmerer 1 for use ae frequencles up o
aboue 100 megacycles

RANGE 0.05 vil to 300 volbis ac, in seven
ratges (0.3, 1, 3, 10, 30, 100, 300 vols,
full scale}

ACCURACY With sinusoidal voltages ap
plicd, the accuracy is =39, of tull wale
on the 0.3-volt range and 27 of full
scale on all orber ranges. Periodic cheek-
Ing of the fullacale sensitivity will give cor-
reciions 1o be made 10 climinare effects
of aging on the hicher voltage ranges.

WAVEFORM ERROR - On lowest ranges the
INSETUMENT APDTONINUMCS A true square.
taw aevice. it o calibrared 10 read the
- value of o sinusondal voliage. On
the higher voliage ranges it is essontially
a peak-reading mnserument calibraced o
read 0.707 of the peak values and on dis-
1orted waveforms the pereentage deviation
from r-m-s values may be as larpe as the
rercentage of harmonies precent,

FREQUENCY ERROR - lLcss than 1% he
tween 20 eyeles and 30 Mce. At 65 M the
ertor is about +5% and ar 100 Me abow

7

INPUT IMPEDANCE -~ The input capacitance
is about 16 micromicrofarads. Paralle
inpue resimance (ar low frequencies) s
ahout 5 mwegohms on the lower ramos
and abour 3 mepohmis on the upper.

PRICE: $1B0O

TYPE 728-A
D-C VACUUM-TUBE VOLTMETER

This buttery-operated vt volomerer s

desigaed for measusing d-¢ voltages in

low: paawer circuits where no appreci-
ahle power can be taken by the meter.

RANGE — 0.05 to 3000 volt: in scven
ranges (3, 10, 30, 100, 300, 1000,
3000 volrs, full scale)

ACCURACY - Within £3% of full scale
on alt ranges. If the full-seale sensi-
tivity is checked oceasionally the
cffect of aging, on the higher volrage
ranges, can be eliminated

INPUT RESISTANCE —— 1000 mepohms
on the ranges above 100 voles;
greater than 5000 mesohms on che
lower

TERMINALS - Two sets of input rer-
minals are provided; one for meas-
uretchnts at the 0 to 30 volis end of
the range and the other for higher
volrages

POLARITY — A reversing: twiteh on
the panel permitg meaturements
with ¢ither the positive or the nega-
tive of the source grounded 1o the
pancl of the instrumene.

EFFECT OF A-C— A supcrimposad
a-¢ voltage of as high as 200 volts
has negligible effect on meter indi-
carion

PRICE: $155

TYPE 729-A
MEGOHMMETER

This battery-operated  Mvgohmmetere

is patticularly useful where portabilioy

is eequired. 1o v well suized 1o ficld

measurements of leabage resistance of
} cables and insulation.

RANGE -- 2000 ohms 0 50,000 mieg:

ohms in five overlapping ranges

STALE — Siandard dicect-reading ohim-
| meter calibration s used; cenrer
seale values are (1, 1, 10, 100 and

| 1000 megohms

ACCJRACY — Within £57% of the
mdicared  value  herween 30,000
ohms and 3 mepohms when the
central decade of the seale s sed;
otherwise the error is increased
becuuse of the compresicd scale

TEMFERATURE AND HUMIDITY
Effccrs of these are negligible over
normal range of wom vonditions
(6% 1o 95 dee. F.. O to 95 relative

humidity)

VOLTAGE ON UNKNOWN Varlrape
applfad 10 the unlknown Joee nort
excead 224 volis and vacies with
nieter indication

PRICE: $105

THESE three accurate, highly stable and portable meters are all bartery-operated and completely
self-contained. They are housed 1n identical walnut cabinets 11 inches by 634 inches by 575 inches in
size. Their accuracy is sufficient for a wide variety of measurements both in the laboratory and in

the held

Other G-R meters include a portable a-c operated vacuum-tube voltmeter for audio and radio
frequency measurements up to severzl hundred megacycles, a crystal galvanometer direct-reading in
voltage between 30 and 1,00C megacycles, an a-c operated megohmmeter with a range of 2,000 ohms
to 50,000 megohms, a counting rate meter for measuring random emanations from rad:o-active mare-
rials, three models of output-power meters, and an audio-frequency microvolter with an output
voltage range of 0.1 microvolt to 1 volt.

G-R meters are carefully designed, correctly engineered, ruggedly constructed and accurately

alibrated to insure many years of useful life,

A FEW OF EACH IN STOCK FOR PROMPT SHIPMENT

Cambridge 39,
Massachusetts

GENERAL RADIO COMPANY

90 West St., New York 6 920'S. Michigan Ave., Fhicago 5 950 N. Highland Ave., Los Angeles 38
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RADIO STATION

K ' K H o
4

30.000 WATTIS » (85

HMREVEPORT, LOUVISIANA

Framusay 14 1948

Mz, C, J. Hameason, SaLEs Mamacee

Vacuuu Tuse Division

FEDERAL TELEPHONE AND RADID CORPORATIONY

CLirTon, Niw Jimsty

Federal’s FTR 342-A
water-cooled
power tube.

Dean Wn, Hammyson:

You wilLL DOUBTLESS BE PLEASLID TO KNO0® TWa¥, SIwcE WL RCPLACED
THE OMIVER-STAGE TuBES R Oum SOK¥ PRANSMITTER ®IfH Two OF YOUR
FTR 342-A tusfs, wf'vEi w40 N0 MORE TUBE fROUBLE.

Tuis 18 & REAL RELIEF A8 FREQUENT InTERwAL 4B ING WNAQ BELW Caus=
NG U5 PLENTY OF "WeapacHEs™. M. CuaprigL0 M4s PROOAALY TOLO
YOU ABOUT THIS SITUATION, BUT WL THOUCW? YOU'D LixE tO WEaN,
CIRSToMaNg, FuaT YOUR tuses ANE O0OINC Sucw aw EXCELLERT JOB rOR
us., FmOw mow On FEDERAL 15 THE TUBE FOR US,

TesTIMONIAL LETTERS like
this prove that the extra quality

VEmrvy TRULY voURS,

RADIO STATION XwxH

p MZI-‘) V7 and performance built into every
v e’.éf.m'.} ?‘:,/ 74 Federal tubereally paysoff onthe job.

Cuttr Cucinten

Long service life—the ability to stand up
under severe operating conditions—main-
tenance of original characteristics for the
life of the tube. These are the result of
Federal’'s 37 years of research and ex-

ey

OWNER AND OFIRATED 3T TRAEZ SHREVEFORY TINED

perience in designing and manufacturing )
better broadcast tubes. The result of care-

ful attention to every detail, and vigorous
testing all along the line.

| ‘
: Write Federal today for information on broadcast tubes for your requirements. Dept. K910.

!

1

Fm
Rl |\ /ederal Telephone and Radio (orporation

100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

reseorch and engineering ergonization, of which the Federol

da:— i i N L P. Q.
Telecommunicotion Loberatories. Nutley, N. ., is a unif. in Canada Federal £lectric Monvfacturing Company, L1d., Montreal, P, Q

KEEPING FEDERAL YEARS AMEAD...is IT&T's wolldwvide)
Export Distributors : —International $tanderd Electric Corp. 67 Broad §1., N. Y,
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