INCLYDING "RADIO ENGINEERINGE" AND “"TELEVISION ENGINEERING

* FACSIMILE TRANSHITTING wol&lnn' -
* MEASURING Y-H-F RADIATION PATTERNS wrlrrt mﬁn mpuw
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...get out the distortion /' and

variations in your incoming line voltages
with 7\ SORENSEN

ELECTRONIC REGULATORS

NS Y X R Y.

® Wherever you use line voltage for
precision operations, whether it be in the test
laboratory or on the assembly line, a Sorensen

vnit can provide regulation accuraciesto 2 /10

~ . . .
B This Nebatren is beirg used 1o tes! of 1 /o with qka AT Ak

botiery cperated Movietone MNews

cemeras Nebotrems provide o source of Arrange to have a Sorensen engineer analyze vol-

DL voltoges ol high currents previ-
ously avallable only with balterles.

tage regulation requirements in your plant. He can

T Sichatran inalintaing o reglation select one of the standard units or suggesta special

oczuracy of ©.15% . ripple veoltoge
BEMS max) of 1% amnd has o recovery
“Ima of 1/5 of o second,

lodoy for your copy of the
new Sorensen catalog. It contains
schematics, curve:, applicotion data
and a special section on "Princigles
of Operation.”

® Represented in all domestic and
foreign principal cities.

Address of Sorensen office in yaur
area furnished on request,

design to handle your unusual applications.

Wide input voltage range: 95 to 125 volts or 190 to 250
volts,

Low harmonic distortion: less than 5% in basic models, and
2% in 'S models.

Insensitive to input line frequencies between 50 and 60
cycles.

Power factor variations from 70% lagging to 90% leading
have little effect on regulation accuracy.

Recovery time of 0.1 seconds under the most adverse input
and load conditions.

Regulation accuracies from 0.1% to 0.5% depending upon
modet chosen.

The FIRST line of standard ELECTRONIC AC Voltage Regulators and Nobatrons

FOESE e

LE s o B E “ s E n
m._i
& COMPa MY
DR TR

& COMPANY, INC. - STAMFORD, CONNECTICUT
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PROFESSIONAL PERFORMANCE—that keeps

LPrale eme eoethooud
j?{(ﬂ*/éé/

-0 a (urnftable free of vibration

The pounding of hooves may be sweet music to the ears of
a race jockey. But to a disc jockey—whose program’s success
ﬂ depends upon the undistorted high fidelity of his transciip-
— tions—any extraneous mechanical noise leaves his listeners

at the starting post. They just won't ride with him!
Fairchild engineers have succeeded in eliminating the last bit of extraneous
mechanical noise — in the newly redesigned Unit 524 Transcription Turatable.
Turntable noise. rumble and vibration are -on-existent because of the unique
method of mounting the drive — at the bottom of the cabinet . . . the use of a
specially designed rubber coupling to connect the drive and synchronous mator
which are spring-mounted and precision-aligned in a single heavy casting . . . the
use of sound-stopping mechanical filters on the hollow drive shaft to reduce the
transmission of vibration from the drive mechanism to the turntable ... znd the
use of a heavy. webbed cast aluminum turntable mount at the top of the cabinet.
In addition to freedom from rumble, Fairchild offers you a wider frequency
range and lower distortion content with its Unit 542 Lateral Dynamic Pickup,
with a stylus mounting that allows the tip to follow the minute indentations en-
graved in the groove from 30 to 10,000 cycles and beyond, with a minimum of
distortion. Want more details about sound ecuipment that really keeps the origi-
nal sound alive? Address: 88-06 Van Wyck Boulevard, Jamaica 1, New York.

CAMERA

the original sound alive!

Tronseripiion arniabies
Ntudio Recorders
Magnaetic Cuvterhieads
Portable Recorders
Lateral Dynamie Picknps

Initized Amplifiors

Ca

SouN®D EqdiPMENT

¥o

AND INSTRUMENT CORPORATION
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Including Television Engineering, Radio Engineering, Communica-
tion & Rroadeast Fngineering, The Rroadcast Engineer. Registered
U. S. Patent Office.
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Cleveland Representative:

James C. Munn
2253 Delaware Or., Clevetand 8, Oble
Telephone: Erjeview (726

Pacific Cosst Representative:

Brand & Brand
1052 W, Sixth St., Los Angeles |4, Calif.
Tetephoms Michisan 1732

315 Mont y St., San Francisco 4, Calif.
Telenhone Douplas 4475

wellington, New Zezland: Te Aro Book Depot.
Melbourne, Australia: McGill's Agency.

Entered as second-class matter Oct. 1, 1937 at
the Post Office at New York, N. Y., under the
Act of March 3, 1879, Subscription price: $2.00
per year in the Uniied States of America and
Canada; 25 cents per copy. $3.00 per year in
foreign countries; 35 cents per copy,

COVER ILLUSTRATION

Sergeant Richard Cunneen, Brookhaven, Long Island, police head-
quarters dispatcher, at the control desk of the 2.way f.m radio
system recently installed. Remote-control console in the back-
ground is connected to the relay station in police chief's office on

the floor below. (See page 6, this issue for complete details on the
system).

POLICE COMMUNICATIONS

Brookhaven, Long Tsland. Police 72-76/132-162 M¢ 2-Way F-M Systenm.
P. R. Kendal
Light Police and Tico Detectives Cars. and Jecp and Three

Roats. Fquipped With 2-Way 30-Iatt 155.49-mc Units, Patrol
443 Square Miles.

TAXICAB 2-WAY SYSTEMS

Two-Way Taxicab Radio Systems..................... Samue! Freedman

Equipment Featurcs. Chauncl Problems ond Solutions. Fustalla-
tion and Scervictig Procedures.

FACSIMILE

Facsimile Transmitter at the Miand Herald, Florida. .. ... Ralph (. Peters

Lquipment Includes Scanncr Amplificr, Limiter-Line Amplificr.
Midse Generator. Recorder Amplificy and Modulator.

MEASUREMENT TECHNIQUES

Effectiveness of Bypass Capacitors at V-H-F.............. Jolm I°. Price

Qualitative and Quantitative Tests at 30 and 100 M on Paper.
Tubular, Postage Stamp, Mica Molded, Mica Silvered and But-
ton-Mica Types Reveal Capacitive and Inductive Factors To Be
Coustdered e Sclection of Capacitors.

F-M ANTENNAS

Measuring F-M Antenna Patterns with Miniature Antennas
M. A, Honnell and J. D. Albright

Simple Setup Used to Measure ertical 1'-1H-F Radiation Pat-
terus. iu!mmas chu Scaled Down to Microtcare Dimensions,
for Convemticnce tn Pattern Mcaswrement,

TRANSMITTING TUBES

Tube Engineering News............... B 0aBG0BA00050005000800a556600 60 .

Design and Application Nates on T1™ Image Disscctor. and
Blowers Used for Cooling External Anode. Glass Envelope of
Radiation-Cooled Anode T\rc' Tubes. ete.

SOUND ENGINEERING

Noise Measurements. .. ... ool A, Robert .. Morgan
Relation of Reference Levels. Svumi Level Rmmr;. Usc of
Sound Meters.  Microphone Positioning.

MONTHLY FEATURES

News and Views......... .
Veteran Wireless Operaton
The Industry Offers ... ..., 3855 0080000585858 060 EE 0800008 8660840800804
News Briefs of the Month. ..ol 50500000050 000040400 3050
Advertising Index............... 3005300005568 3085 840058000 10

Eutirc contents Copyright 1948, Bryan Davis Publishing Co.. Tuc.

Published meonthly by Bryan Davis Publishing Co., Inc.
52 Vanderbilt Avenue, New York 17, N. Y.  Telephone MUrray Hill 4-0170 s

20

2 o COMMUNICATIONS FOR FEBRUARY 1948

www americanradiohicetorvy com



www.americanradiohistory.com
www.americanradiohistory.com

at its finest

You're probably aware of the many advantages that your
own mobile radio-telephone system can previde: Speeded
up communications, increased efficiency throughout your
operations, better service to your customers.

Now two great names in the field of communications,
Philco and Kellogg, are cooperating to bring you the ben-
efits of this modern communication method at its most
advanced stage.

Amazing compactness, new standards of operating effi-
ciency, design and construction that assure trouble-free
operation suggest that you investigate Kellogg Mobile
Radio-Telephone before you invest in equipment. Check
the many advantages listed below. Write for full informa-
tion on how Kellogg Mobile Radio-Telephone can serve
you in your line of business or industry.

Check These Advanced Features:

¢ The Kellogg Mobile Radio-Telephone Equip-

ment conforms to both the present and
proposed requirements of the Federal Com.
munications Cammission and the Radia
Manufacturers Assaciatian.

» “Private Line' service aver a party line

system—na listening in by any other mo-
bile station.

* Advanced circuit design and compaonents

assure interference-free communication be-
cause of superior rejection of urwanted
signals in adjacent channels.

WRITE FOR FULL INFORMATION TODAY

Uniform volume level regardless of strength
of incaming signal.

Positive maodulation contral, preventing
distortion.

Unexcelled performance over wide ranges
of temperature and humidity.

Drower type, plug-in chassis permitting
quick, easy maintenance service to sub-
scribers.

Very low stand-by drain from power source.
Easily adaptoble to various power sources.
Rugged shock-proof mounting assures long,
trouble-free life of the equipment.

— Bl By
. PHILCO

Distributed Nationally by

KELLOGG

SWITCHBOARD & SUPPLY CO.
6650 South Cicero Ave., Chicago 38, lllinois

advanced design of KE LLOGG system gives you
Mobile Radio-Telephone

Efficient, economical, trouble-free
operation to meet your every need

Contrel unit in vehicle is easily
accessible and highly compact.

Mobile transmitter and receiver
require minimum space :n vehicle.

Drawer-type, plug-in chassis makes
maintenance easy and iast.

COMMUNICATIONS FOR FEBRUARY 1948 » 3
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They fit enywhere — i1 90-degree corners —

flat on walls — or ia clusters to give wide-
angle distribution. Perfectly adapted for
nearty all interior sound installations, be- Medel H.81 Sector Cabinet (ST-141) List Price $22.50
cause of their economy, small size and, above
all, the high quality performance of JENSEN
speakers in Bass Retflex enclosures. Use with
any JENSEN 8-inch speaker. Model P8-SH
is recommended for high fidelity as required
by many wired music installazions.

Type H Sector Cabinets are built around a

Fimish is brown opaque lacquer although
covering colors may be applied on the job
if desirable to match environment. Size:
Height 22157, width 1734”, depth 814” Fur-
aished with mounting brackets and screws,

JENSEN MANUFACTURING COMPANY
frame of solid wood with wocd composition 6503 South Laramie Avenue, Chicago 38

replacing the conventional plywood panels. 'n Conada: Copaer Wire Froducts, Ltd., 11 King St., W., Toronto

Trade Merl: Registered

OTHER ,[Jensen cABINETS

—— BASS REFLEX — PERI:DYNAMIC

' ...-.v.v.'.‘ f 1)

AL |
=
= 3 plensen . :
IMPERIAL TYPE D UTILITY TYPE B WALL TYPE J !’,' ]
D-151 {15-inch} B-151 {15-inch 1-61 (&-~inch) ORe= Lestgnei of Ateesi ﬁz re) e
B-121 (12-inch) B.121 ,l!-inch ‘ Qﬁ)}f w6 and Aanufacterew

B-81 (8-Inch)

o/"' Dene sdcowslee _(S'gug'/;nmno’
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Growing Fast

A NOTARLE RECorb on expan~ion in 2.

wity mohile services wis disclosed
the  recent Gieneral  Maohile
Service FOC hearigs m Washington,
Testimomy revealed that elose to 13,
000 taxicabs had been leensed for 2-
way aperation and nearly TODO0 were
ciipped. At the
there were approxi-
2000 appheations for Zoway
mulieated  that
arotmind 300 taxicab Lod stations had
heen Licensed, over 400 were under
130 applications
Z-way application-

Raddio

authorized 1o he
Close o1 the aean,
nately
setups. Itowas also

construction. aromned
were on hle, and
tor over 1LOOO mahile vehicles are e
ing received monthly.

COhver 40,000 have  heen
licensed Tor truek. bus, caby Bell pele-
phone and miseellaneons highway or
urhan
represents approximately 630, of this
total or about 250000 units.

An analysis of the general and mis-
cellimeons  common  carrier  =ystens
revealed that over 2300 mobile nnit
were equipped for 132 10 162-nie and
twenty-five Tor 3 to d4-nmie
the Ttter Tor urban and the
Tor highway ~ervices such @~ doctor’s
calling systems, ete., while over 7,506
mobile units were being used an 132 1o
162-me and about
3t 4ue operation by the

\(‘hi('l('\

rivlio ~ervice. Taxiwealbh use

~eTVICe,
former

5000 were heing
used ior
Dell system for common carrier work.
The FOC hearings also revealed that
most ot the hus radio activity, at the
present, i~ concentriated in HMinois and
Michigin, while truck activity i~ con-
fted o Kentueky, Hlinois, Wyoming,
Nehraski iwond Coloriudo,
Authorized =11 -ty
statioms are also on the inerease, with
Calitornia and - Texas  Teading  the
parade. A this writing, 228 have ap-

brosudeast

plicd for broadeast authorizations in
Calitornin: 129 q-my &7 f2m aned 12
v, Texas has 223 authorizations:
1533 a-m, 66 i-m and + tv.
vania tollows with 184 authorizations,
ot which 9 are for a-m. 80 {or -m
and 6 for v, Next comes New York
with 178, which inclides 8 -m, 79
- od 10 v North Carolina s
next with 132, incheling 86 a-m, 43
t-m oand 1 otve Ohio follows alone

Pemisyl-

COMMUNICATIONS

LEWIS WINNER, Editor

R R T A e AR PRy
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with 128, which mchides 33 a-m, 06
- nd 9 e anthorizations.

There are 3119 broadenst author:-
zition~ on record, of which 1969 are
for a-m, 106G for f-m and & 1or v,
aned the Tist i~ <t growving!

Bandwidths And Channels

Tir vse or the 20 or d0-ke bind-
width in the 30 ta 40 or the proposerd
44 1o Z0-ame hands has heen quite o
debated tapie during the past months,

In the main, mnbile service wser-
(el thin 20-ke channels are not <atis-
factory.

Reporting on tests made on 20 and
J0-ke band width<, at an RTI'E meet-
ing, .17 Noble of Motorala said that
a 40-ke wang a frrangalar
e patss hind gave 30 1) 10097 more
rafige than o 20-ke model. The tests
were nade inomobile wnits receiving
signals Trom a0 L4 to lawatt fixed
transmitter within line of sight. Noble
indicated thar hecause of intermodula-
tiom effects, it wa-  helieved  there
would he no effeetive inereise in the
number of uscable channels a0 given
area by adopting the 20-%ke bhandwidth,

Baulelnan o Link Radio stated than
lhoratory tosts indicaterd that inter-
modulation and  Blocking from adja-
cent channels were the hmiting fae-
tors for channel utilization in the =me
arca rather than i-1 ~celectivity. It
wis emphias zed that the RMA com-
cept of channel, the useable channel
and goard bands, be used instead of
the 17CC detmition which is the spee-
trinm occupied by rransmitter radin-
ton.

The 44 1o 30-me and 72 10 76-me
channel problem, recently probed i
1FCC Washington hearings, was effee-
tively analyzed by D10 Noble dar-
g his testimony. ile pointed out that
the 72 10 70-me channel, which the
IF7CC proaposes 1o assign o the acro-
nautical  marker services
~hould be retained for mobile <ervice
and that all adjacent clannels used by
television e assigned to mobile ser-
vices for land and mebile work, lHe
stated that engineering rescarch will
prove that tetevigion services will not
be distrbed hy this arrangement,

receiver

heacon

fﬁm

Yersatility Plus

Drsexixa o high-power  ransmitter
demands the ultimate in re~ourcetul-
ne=s. according 1o Dave Miller, as-
sistant chief engineer of 10 11 Dun-
nell. I designing the 20-kw Bonnell
transmitter,  Miller  reports 1t was
necessary  to o stiedy, other
thing~. plumbing. chemistry (for in-
~ulatiom purposes and - galvanie and
other forms of corrosion), air condi-
tioning 1 to cidenlate heat removal by
Blower-  from  the tramsmitter), and
central  power  station techmiques  for
handling the 70 kva ot three-phase
power ta deed the transmitter. It was
to conduct a hit of re-
become
Con-

among,

also tecessary
~earch inta control
thoroughly fmnliar with relays,
et problems, armiature design, insula-
tion. cabinet ventilation and nther face-
tors <o that the transmitter wonld be
<afe to operate. Quite i job!

~vatenis,

eitsy and
Dates To Remember

A HOsT OF (MPORTANT conferences and
meetings are ~cheduled for the next
few months i the east, middle west
and Pacific caast.

The owtstanding mecting of the vear
will he the IR Natiomal Convention
at the Totel Conmnodore and - Graned
Central Palace, Mareh 221 w0 March
25th. On April 24th, ar Cicinnatd,
thereT e e one-day Spring meeting
session of the TRE at the Engineering
Society Teadquarters Building, dur-
ing which television will he o featured
subject. The  annual RMA-IRE
Spring Meeting on trimsmitters again
will he held in Syractise, (rom \Dl‘ll
20th 10 28th at the Totel Syracuse.

The 26th Annual NAD Convention
witl he held this yvear in Lo< Angeles
at the Bilomore Hotel, from May 17th
to May 21st with two dayvs devoted to
engineering, May 20th and 21-t.

The New Englind [RIE Mecting
will again be held in Cambridge on
May 22nd,

The West Coast group of the [RE
will meet in Los Angeles during a 3-
day sesston from September 30th to
Octaber 2md,

Looks as if there™l he plenty to listen
to during the next few months —1L.. W,
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Brookhaven, Long Island, Police
12-16/152-162-m¢ 2-Way F-M System

Twoe horizontal-polarized dipoles and triple skirt
antenna at the centra) station doghouse on Selden
Hill.

Taking a meter reading at tvhe central statiom
installation on Selden Hili.

Eight Police Cars, Two Detectives’ Cars, Jeep and Three
Boats Equipped with Two-Way 30-Watt 155.49-m¢ Units
Patrol 443 Square Miles. Relay Stations Operating on
73.22 and 155.49-mc Link Headquarters to Mobile Units

and Dispatcher’s Offices.

by P. R. KENDALL

Field Engineer
Motorola, knc,

Wit ToHE HELP of a unique two-wa
f-m communications system hity-four
police officers cover 443 square miles
of the Town of Brookhaven, L.. 1., the
largest township in the state of New
York. It is unique because it is 100
per cent radio, no land wires being
used for remote control.

Terrain Characteristics

Brookhaven boundaries run from
the Atlantic Ocean on the south to
Long Island Sound on the north, and
inchude more than 30 miles of beach.
Between these natural and man-made
boundaries lie forty hanmlets and vil-
lages and hundreds of summer homes
ranging from small cottages to sump-
tuous mansions. Much of the terri-
tory is sparselyv-settled terrain running
from flat beach on the south to hills
jutting 3507 high in the middle and on
the north.

Patrol Equipment

Patroling thiz heterogencous terri-
tory of water, beach and hills are four-
teen radio-equipped vehicles.  Eiglu
police cars and two detectives’ cars
cover the interior, a Jeep patrols the
beach. and three boats patrol the bay
and sound.

& o COMMUNICATIONS FOR FEBRUARY 1948
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The systemn gives solid uninterruptesd
coverage over a radius of thirty-fve
miles and it is possible to cover eigh-
teen to twenty miles between cars.

The Two-Channel System

In studying the Brookhaven com-
munications problem it was found that
land wires for remote control could not
be used.  To cover the broken terrain.
obviating numerous dead spots hehind
hills, the highest point in Brookhaven.
Selden Hill, had been selected as ihe
central station site. To reach the hill,
six airline miles {rom headquarters,
land wires would have to travel two or

Adjusting horizontally polarized home-made di-
pole antenna in the attic of Town Hall. Antenna
cable leads to the radio relay equipment in the
Chief of Police’s office which via a short wire
is connected to the remote-control console in
the dispatcher’s affice on the ground floor.
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Talking to headgquarters over the two-way system,

more times that distance over sharplhy
rolling. heavily wooded country. e
winter these lines would be subjected
to storms sometinies approaching hur-
ricane force wnd be comstantly threat
ened with damage from falling timber,
Maintenance  under  these  conditions
would be excessively ditficult and in-
terruptions would wdouabtediy  come
when  the need  for communications
would be most urgent.

To overeome this problem and in
sure full coverage, even during static
Alled storms, a two-channel radio relay
systenm wis developed.

15-Wott Transmitter

Signals from o T3-watt transmittes
at Police Headquarters in Patchogue
operating on 73.22 e, are beamed via

a simple dipole directional antenna to
a veeciver on Selden Tl A squeleh

Chict of Police. Edward N. Bridge, at headquarters with
way relay cquipment setup, Svstem iy conaceted by wire to the

relay on this receiver turns on a S0
witt transmitter operating on 155,49
e, and radiates to 30-watt mobile
units.

74.5-mc Circuit

Signals from the mobile transmitters
are picked up on Selden Hiil by a
155.49-me receiver with a squeleh re-
lay which activates a transnitter op-
erating on 745 mc.  This transmitter
relays signals to the dispatcher’s othee.

Antennas Used

Antennas for the 72-me relay civenit
are simple home-made  dipoles, hori
zontally polarized. The Heudquarters
antenna 15 in the attic of Town Hall.

The 160-me antenna on Selden Hill
is @ triple=skirt colinear coaxal,  In

the wo-

disputcher’s remote control console on (he focr helow,

! -

RADIO

Brookhaven Poliee radio-equipped car.

stallation of this antenna proved an
interesting technical peinte Belore it
wits installed, a quickly-prepared =im
ple coaxial dipole fed with RG-8/U
copitlene eable was put into temporary
service,  Field tests revealed cighteen
miles to be the talk-out limit, and
twenty to twenty-two miles the talk
back limit.  Had this temporary an-
temia functioned properly talk-out and
talk-back distances would have been
cyual.

Antenna Tests

Followmyg installation of the present
teiple-skirt antenna. fed with 23” cop-
per dry air filled linel 2 second set of
tests were conducted over the same
route and under ahmost identical condi-
tions. Talk-out and talk-back of ¢qual
strengths were conducted over a dis-
tance of 27 miles,

Setep abonrd shore pietrol boat operating in Long [sland Sound,

l.ong Island.
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(Left)

Federal transmitter-receiver unit, in taxi trunk
compartment.

tRight}
Wilcox Flectric transmitter-receiver in  trunk
compartment of taxicab.

Radio Systems

Ix e aximiae imstallment' of this
serivs, the cconomic aspects of Z-way
taxicab syvstems were waivzed, In s
presentation. cguipient features, cur-
rent channel problems and system in-
stallation problems are discnssed.

Technical Cab Rodio Advances

Current two-way equipment has been
engineered more carctully and expertls
than the prewar 30w 40-me types.

Al operations are f-m and on the
132w 162-me band.  The reduced
wavelength is now sufficiently short to
make feasible the hatpin type of an-
tenna located on the center of the roof.
There, the antenna enjoys an increased
horizon and o unifornily  maximum
efficiency i every direction, 'rewar,
the antenna was usually mounted on
the rear humper or at the rear of the
vehicle slightly above the humper or
fender. Tt then had a directional char-
acteristic, working as much as 4 to 1
better in the direction where nost of
the car metal stood between the an-
teina and the central stadon. This
counterpoise effect is now available in
all  directions,  with  the  antenna
mounted atop the rooi approximately
at center.,

The higher frequency reduces the
tendency for sky wave abnormal ranges
part of the time which may produce
iterterence and confusion hundreds
or thousands of miles away.

The wavelength is becoming suffi-

Comvextcations; December, 1947,

by SAMUEL FREEDMAN'

Engineer; Electronics Division
De Mornay-Budd, Inc.

cientlv. short so that lumped induc-
tance mayv be replaced by a resonant
line or distributed inductance.

Frequency Multiplication

Lquipment utilizes more frequency
multiplication to reach the higher fre-
quency  with quartz crvstals of con-
venient thickness.  The multiplication
uscd varies from 32 to 96 tmes, as
compired to 32 times m most prewar
ciges on the 30 o 40-me band. A
multiplication of 48 times the cry-tal
frequency i: the most popualar method
cuploved, and is usually achieved with
one quadrupler, one tripler wnd two
doublers.

Power output has been reduced partly
by necessity because of the increased
frequency multiplications and reduced
tube efficiencies at higher frequency,
and partly by choice to conserve bat-
tery drain.  The transmitter power
output. quoted by sixteen manufactur-
ers varies from 2V to 30 watts: see
table 1. page 11, and table which ap-
peared in December article.

The number of tubes have been in-
creaszed, but they are miniature and
inexpensive in type. The transmitter
thay average one more tube, while the
receiver may  employ three to four
more tubes than prewar. The number
of tubes cmploved in the transmitter

8 ® COMMUNICATIONS FOR FEBRUARY 1948
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varies between six and twelve, and in
the receiver it varies hetween eleven
and seventeen. The 0AKS has become
the most popular tube used, chiefly for
the receiver stages. At least 75 of
the manuiactnrers prefer this tube in
the receiver r-i stages, as well as in
several other stages. The 2E24. 2E25
or 2120, 2E30 and 3316 are used most
frequently i the driver and final am-
plificr stages of the transmitter.

Receiver hattery consumption varies
from 4.6 to 10 amperes. This repre-
sents little change from the prewar
models,

The transmitter battery con=umption
varies from 21 to 38 amperes depend-
ing on the power rating of the trans-
mitter and the number of irequency
multiplication stages. It alzo depends
an the number and type of the special
features incorporated in the equipment.
Many model: use mstant-heating tubes
in the transmitter, In one maodel trans-
miitter on stinudby oomsumes only .6
ampere for filiment hicaters,

Several have developed some dis-
tinctive type of selective calling or
radio privicy svstem to facilitate dis-
patching of very large taxicab fleets.
Most types work on the principle of
keeping all cab loudspeakers dead uniil
the central station actuates the re-
ceiver.  Nome systems further assu-e
communication privacy by patented
provisions which keeps all taxicab ra-
ceivers dead except the one or ones
who have their microphone off the

‘_:\;hur of book, Two-Way Radio.
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Part II.

Equipment Features.

Channel Problems and

Possible Solutions. Installation and Servicing Procedures.

Future of Taxicab Radio Systems.

hook,  Various modifications ot this
technique have been developed. Fuar-
ther developnients are continuing  in
thi~ diveetion by many.

Additional Features

Another model utilizes a <synchro-
cxcle cirenit which enables receiver to
clase tran=mitter s latter drift~ in fre-
queney up 1o omaximum or 13 ke
drift. Receiver locks on <ignal re-
ceived fronn transmitters tuning itselr
autonntically.

In another 2-way it a lockont
svatent is nsed <o that onky cah with
microphone off hook can receive mes-
sage at diseretion or central  station
dispatcher.

A anti-~tickup i~ a0 reture of an-
other niodel wherein any sounds can be
picked up by microphone and heard Dy
the entire radio <y stem iu the event of
toul play.

The price i~ no wore, Il some cases
even than prewar cquipnlcnt.
This i~ true despite higher labor and

less,

naterial costs existing today, and the
fact that the cquipment contains more
thes and cireuits,

Control cables are simplified or re-
duced to only one or two hetween the
controls and the equipment.

The operators of radio equipment
i the vehicle no longer  require a0
license or permit,  Only the central
station operator requires @ perniit or
the keepimg of a log. The service
an still must hold a radiotelephone
second or first class license.

Al ciquipment i~ now much easicr
Ly inspect and service.  Some  units
are of drawer type of construction.
Mast units have convenient provisions
for exchange of nnits.

The receivers use more tuned cir-
cuit~, running as high as twelve, and
have better ~electivity than the prewar
versions.  Fvery receiver offered i«
capable of a signal rejection of at least

Circuit ol the Bendix receiver-transmitter.

1.000,000 to 1. when the undesired sig-
nal i~ one chamel remaoved.

The discriminator tube has been
climinated 1 some receivers by the
substitution of two INJ34 crystals. re-
ducing battery consumptio,

Problems In Taxicab Radio

The most seriou~ cab-radio probiem
i~ that of channel <pace. Al taxicab
operations in the United States today
are heing conducted on the ~same chan-
nel. This i< only feasible where the
cities are small. far apart and where
only one taxicaly organization exists in
one community, This has seldom been
the case to date. The situation is nat-
wrally aggravated. in large cities and
great metropolitan arcas surrounding
them, [t is further aggravated by the
fact that taxicabs are very active, with
cach vehicle able to handle several as-
~signments per hour. The trafhe val-
ume per vehicle may be as mueh as
five times greater than that of 4 police
car.  IZven with caretul planning, well
disciplined  operators, faultless  tech-
niques, short messages. minimum c¢all-
up or acknowledgment and other con-
siderations, at least ~six seconds ave ve-
quired to transmit an assignment to a
axicab, 1t is estimated that the maxi-
munt nunthet of taxicabs which can be
handled on one channel is between 73
and 100,

The FOCU has recognized the prob-
lem and it~ responsibility in this con-

Er{
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nection, and held a hearing recently to
review frequency allocations for land
transportation services. It is generally
anticipated that many additional chan-
nels will be made available for cab
radio operations,

Channel allocation will have to vary
with locality and conditions. It will
be necessary to consider the number of
taxicabs in a single fleet in a single
city or community.  There should be
one chamnel minimum per 100 taxi-
cabs.

The number of sepirate taxicab
fleets in one area is another factor.
Eacli fleet should receive different fre-
quencies than that of itz competitor or
cotpetitors.

IFinally there iz the problem of the
suburban or adjacent cities and com-
munities which might be close enough
to interfere with each other or with
vehicles in the main metropolis, Thus
each community should have separate
irequencies.

This would be the optimum alloca-
tion of frequencies. It ix obvious that
the number of channels necessary in
the case of our very largest cities
would be excessive. A solution may
be in providing a limited number of
clear taxicab channels on a national
basiz plus a large number of additional
channels on a shared basis. FFor exam-
ple, forestry and marine irequencies
can in many cases be used because the
cities or communities may be remote
irom areas where such services exist.

Metropolitan Area Problems

New York City still remains an un-
solved problem with no two-way taxi-
cab radio provided. There are 14,500
taxicabs in New York operating as
many small free-lance teets, the larg-
est of which is about 700 taxicabs.
The drivers work on 42446 commis-
sion and are expected to complete 100
paid wiles per shift or 200 paid miles
for two shifts at the rate of twenty
cents per mile. Dead mileage must be
met out of the extra toll collected for
the first quarter-mile.  The rates are
twenty cents for the first quarter mile
aud five cents for each additional quar-
ter mile.  To function on that basis,
the drivers pay little attention to out-
Iving areas.  Instead. they concentrate
in the midtown area, terminal: or on
principal thoroughiares. Cab opera-
tors are reluctant to take on the ex-
pense and organization of a central
station dispatching svstemy which two-
way radio would require. A syvstem
capable of covering the entire city may

W.E. f-m telephone service system, installed by
Bell System.

also be costly. It is here where the
Bell system involving radio tolls may
be more feasible. With such a system
passengers would pay an extra charge
tor special pickup service similar to
that used in a limited way by the Air-
port Taxi Service in Washington. D. C.

Taxicabs have been able to make
satisfactory earnings without two-way
radio because of city ordinances which
limit the number of taxicabs. A con-
solidated dispatching and radio system
serving all or most of the vehicles from
one master point could solve the prob-
lem for the populated boroughs. such
as Manhattan, Bronx and Brooklyn.
Two-way systems could now be used
quite effectively in the less-populated
areas of New York, such as Staten
Island and Queens.

Servicing

Another problem is servicing of
equipment in snmaller communities
where or when a properly qualified
and licensed person iz not available.
School: have already recognized thix
need and are offering correspondence
and residence courses on receivers and
transmitters and first-class radiotele-
phone procedure. Omne school® is de-
veloping men with o 96-weeck resident
school training.

It has been found that one full time
service man is required ior every 30 to
50 two-way radio stations, The higher
figure should be the case with taxicabs
who are within reach because theyx
operate within the sime city and usu-
ally from the same garage. On that
basis there already exists a need 1or
nearly 1,000 full-time service men.
The number of service men that will
eventually be required for installation
and service is staggering when it is
realized that there are fully 30,000,000

2[}¢ Forest Training, Chicago.
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vehicles of all kinds—railroads, trucks,
buses. taxicabs, automobiles, secondary
vessels and aircraft which can utilize
twao-way radio.

Equipment . . . Operating Costs

The total equipment bLill for initial
installation for the taxicab field past,
present and carly future is approxi-
mately $35,000,000. The annual parts
and tube replacement bill, exclusive of
service men salaries, is approximately
$2.000,000 per year. In the case of
systems comprising 100 vehicles or
more the overall servicing and main-
tenance cost for labor and materials
will average about $7.50 per month,
assuming that parts are purchased at
net prices.

Probably 90¢% of all taxicab busi-
ness is pick-up type and on 5% of the
streets in the modern city or commun-
ity. It is reasonable to assume that
there is enough business existing in
the remaining 959 secondary areas to
utilize double the number of taxicabs
now in service. The development of
this additional business is dependent
on the full use of two-way radio in
conjunction with a central office dis-
patching system.  This dispatching
system must operate on the basis of
telephone request for taxicab service
from the general public.

Emergency Uses of Taxicab Radio

Public agencies such as police, fire,
utility, health and public works de-
partments are particularly happy to
see two-way radio in taxicabs. Since
there are from 3 to 20 times more tax-
icabs than police radio cars in the
average city, the two-way cabs can
serve as roving call boves ior emer-
gency contacts, without cost to the tax-
payers. Cabs are in a position to re-
port fives, accidents, street obstruc-
tions and to cooperate with the law.

With the advent of two-way sys-
tems, cab operation has become more
important than ever, and destined to
attract intelligent men to this other-
wise ordinary occupation.  Two-way
communications is now paving off in «
record-hreaking manner by greatly im-
proving the ratio between operating
revenues and operating expenses ior
the fleet owner, more salary commis-
sions for the drivers and excellent ser-
vice for the public under all, rather
than certain conditions.

Right: Data on seven models of two-
way mobile equipment used for taxicab
radio service.
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Facsimile Transmitier at the

Mianua Herald. Florida

Analysis of Equipment,

Which

Includes Scanner

Amplifiers, Limiter Line Amplifiers, Pulse Generator,

Recorder Amplifier and Modulator.

by RALPH G. PETERS

I7aesInILE = rapidly heconting an in

portant factor in <pecial-service broad
casting, particularhy among  newspa-
pers.Anointeresting example s the
it [Terald who will soon be on the
air with a facsimile unit o hroadeast
~tock  market fa=hion  reports
and other business information. News-
papers in Hartlord, Comn., Mtlanta,
(i, Akron, Ohio, St Towms, Mo,
Waslington, 3. O, Philadelphia. Pa.

NeWs-,

New York City and Toronto are also
plamming facsimile installations.

The cquipment! at the Migmi Herald
has manny intevesting features.

Two scanner, scanner amplitier, and
limiter-line aniplifer units are used
which permits setting up copy on one,
while the other i= i operation, o that
trimsmission may he continuous,

The scanner has a cylindrical drum
abowt 37 in diameter and 127 long. On

15

rocut in

the right end o the dram <haty
sleeve which has a worm g
it. which iz meshed with & worm on
the <haft of a synchronou- motor.
Thi< motor drives the sleeve at 360
rpm.  The sleeve iz coupled to the
drum shaft through a pawl. which is
not engaged when the drum shaft
specd is les~ than the zleeve ~pecd. An
induction  motor  drives  the  drum
through a worm and worm gear, the
speed and gearing being -uch that this
motor tends ta drive the drum faster
than 360 rpm.  However, the pawl en-
gages when the drum <peed reaches
360 rpm and this speed i- then main-
tained by the synchronows motor,

A\ lamp, optical svsatent, phototube
and amplifier tube are mounted i the
carringe.  The lanip Hluminate- a spot
om the copy. and the optical ~v-tem i
designed =0 that the retleeted  light
from a part of this ~pot. about 103"
square. i~ received by the phototube.
The phototube current i~ thus con-
trolled by the optical density of this
1 10537 square. For cach revolution of

l”‘f\[:\nnf:\c'urm by GUEL dor Radio Toventions, Figure 2 the drim the earriage advances 1 105"
Schemalic af the pulse generator. along the drum. ~o that the copy is
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scamed noa spiral 11O wide and
with a0 1 1037 pitel

In this manner the seanner produce-
clectrical signals representative of the
optical density. or shade, of the copy
as it is scanned. These signals are
then ted 1o the scamner amplificr.

The Wanking comnmtator at the lett
cnd of the drinn shatt shorts ot the
signals in the ~canner amphitier duaring
ool revolution of the drum,
while the part of the drim circumter-
vnee used Tor ~secnring the copy holder
i~ being scanned. On the driven sleeve
there i~ another commntidor which s
nscd in bhrmging the driven sleeve to
the correct angular position or phise

viach

with  respect to a0 pulse-generator
drunt.
The  scanner  aplifier sapplies

power to the scanner, wmud nses the sig-
nals from the scanner to modulate
10-ke ~ubcarrvier. The modulated sub
carrier i= ampliticd o == 10-dbm level
into a balianced 600-0him load,

The <ignal frem the scanner ampli
fier is further amplitied Dy the limiter-
line amplitier.

The ampliier has two inputs. Sig-
nals applicd to one of these inputs are
amplificd linearly.  Signals applied w
the other input are amplilied with a
limiting whereby  the
output is zera for signals up to o par-
ticular value and uecarly constant for
levels above that villue.

Siguals tfrom both the linear and
limiting  ampliticrs arc applied to a
common output.

Juth inputs and the output of this

characteristic,

Figure 1
Schematic  of the seanner amplifier used in
facsimile transmitter.

amplificr operate with 600-olime bal-
anced cirenits.

Pulse Generator

The equipment also emiploys a pulse
generator which has o special scanning
unit ~hock mwounted on the horizontal
In this scanning unit a drmm
about 47 i diameter and 17 long -
a speed of 300

chirssas.

rotated  continuously,
rpm hetg maintained by svnchro-
nous motor. A Loup. optical system,
and pliototube are arranged so that ihe
drim circumstance s interposed  di-
rectly i the light path; one end of the
drum i~ open to allow this. L\ part o1
the circumierence s cut out and the
opening covered with o picce of film
an which are printed ~tatien call let-
ters or other information to he trins
pitge-separation  ~ignal.
transparent  with

mtted as a
The  printing i<
vpipue background.
The light beam is restricted by oa
~lot in the phototube housing parallel
1 the axis of the drun, with the slot
extending trom one end of the drini o
the other and a litle bevond., The
light bean is also restricted by a disc
with twelve radial slots, The dise i-
loeated between the housing ad drum
with its  shaft perpendicular to  the
drum shaft. The elearances between
the drum circumference and the disc,
amd between the disc and housing are
hoth small. The light path i< through

the intersection af the <lot in the hous-
ing and a slot in the dise.

Scanning the dram trom end to end
15 accomplished by rotating the dise
through an angle of 30°, which is the
spacing between the slots, The dise i3
rotited at one-halt rpm by a synchro-
A cam-operated  micero-
stops the  dise

motor.
~witeh  antematically
arfter 307 rotation.

I the position where the dise stops.
one of the slots is just past the end of
the drum so that heht reaches the
dhototube except when o 13° tab,
which projects hevowd the end of the
drum, interrupts the light onee cachi
revolution of the drunm. Iawediately
adjacent to this projection. the drum
has o segment of 15 cut out. There-
fore light reaches the phototube during
thiz 15° of the drum's rotation regard-
less of the position of the scanning
dise.

The output from the phototube keys
i 10-ke subcarrier either an, when the
light is intervupted, or off when the
lirht reaches the phototube. As a re-
sult, the pulse generator. while the
~canning disc i» stationary, produces i
single pulse for 137 of cach drum revo-
lution.  This  pulse  1s  transmitted
~imultancously with o facsimile signal
from wie of the ~canners, the pulse be-
ing timed 1o oceur during the interval
when the copy-holder climp of the
scanner drum iz being ~caomed and the
~canner signal is being shorted by the
blanking commutator on the scanner.
The pulse generator output is mixed
with the signal from one of 1he scan-

nous~
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ning channels in a mixing attenuator,
wltich is mounted inside the right wing
of the console. When the disc is ro-
tated to transmit the page-separation
signal after concluding a page from
one of the scanners, the 10-ke subcar-
rier iz transitted continuously except
for a 15° interruption once eiach revo-
lution of the drum, and for whatever
interruptions  result  from  scanning
across the page-separation zignal. The
subcarrier with 157 interruption serves
to phase recorders automatically.

On the drum shaft there iz also
mountted a commutator which has a 6°
conducting segment, having an angu-
lar position such that it contacts two
brushes at the same time that the drum
tab interrupts the light beam to pro-
duce the subcarrier pulse. These two
brushes are connected so as to furnish
a d-¢ pulse with each revolution of the
drum.  These pulses serve to phase the
scanmers, or, in other words, bring the
scanner drums into the correct angular
position relative to the pulse generator
drum.

Recorder Amplifier

A recorder amplitier amplifies the
signal, rectifies it, and supplies current
corresponding to the signal to mark
paper in the recorder. A gain control
(deunsity) varies the amplification and,
thereby. the marking current,  This
unit also supplies power to the recorder
maotor, and has a relay 1o interrupt the
power when necessary to phase the
recorder.

The recorder has a humidor com-
partment which holds a roll of chemi-

14 o

Figure 3
The recorder amplifier.

callv-heated recording paper and keeps
it moist, and rollers for guiding and
feeding the paper. The paper passes
over a drum with a raised helix. and
the recording current flows from a
printer blade above the paper through
the paper to the helix. The paper then
passes over a heater for dryving the
paper and intensifving the recording.
A syvnchronous motor drives the helix
drum and feedroller by means of a
series of gears.

The blackening of the spot where the
current flows through the paper is a
function of the magnitude of the cur-
rent. 1letal from the printer blade is
transferred to the paper by clectrolytic
action in proportion to the magnitude
of the marking current. This metal
then combines with the electrolyte to
produce a mark of corresponding dens-
itv. This process gradually consume-
the marking edge of the printer blade.

The contrast is accentuated when
the paper passes over a heater which
dries the paper, the temperature of the
heater being controlled by a thermal
switeh.

The motor has a synchronous speed
of 1800 rpm. The gearing is such
that the drum rotates at 360 rpn1 and
the paper advances at a rate of 3.43
inches per minute. Thus the recorder
produces 103 lines per inch.

The drum speed is the same as that

*Phototube is of the multiplier type in which
the current from light sensitive cathode is suc-
cessively amplified by secondary emission at the
dynode electrodes. A halance controt varies this
:'l?ll‘tcage and thereby the output from the photo-

*This logarithmic characteristic is very desir-
ahle for facsimile transmission,
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of the scanner drum. and the paper
feed corresponds to the carriage mo-
tionn on the scanner, with the resulr
that the marking 15 in exactly the same
order as the scanning of the transmit-
ted copy.

Phototube end Meodulator Operation

A phototube® (Figure 1) receives
light reflected irom an area of the
drum about the 1 105" square. The
phototube is supplied from a regulated
supply.

Output irom the phototube appear-
across a 330.000-ohm resistor which i
connected bhetween the anode or col-
lector electrode, and ground. In this
application no potential is applied tc
the anode. While the output is much
lower than would he obtained with .
positive potential on the anode, it i
proportional to the logarithin® of the
ilumination on the cathode over @
considerable range. Tt has been found
that the output at the upper end of this
range ix about .6 volt.

The output is applied to the grid o
4 O6SN7GT which is connected as o
cathode follower.

Ve (6SNZ7GT) has its grid ground-
ed, plate connected directly to the same
plate supply as V.., (65N7GT) and &
3.000-ohm variable resistance in it
ciathode. This permits adjusting the
voltage irom the V.. cathode to ground
to equal the voltage from the V., cath-
ode to ground for a particular value o
phototube output applied to the Vi,
grid.

The cathode of this tube and the
cathode of V.. are connected to the
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center taps of transtormers, Ta. and
T, respeetively, which with CR200
comprise a ring modulator, The 10-ke
subcarrier is applied at the primary of
T.o and the modulated output appeirs
lFor cequal V', and V,
cathode voltages, no voltage is applicd
to the modulator between the Taa and
Taw center taps, and the output {rom
the maodulator is a mininmm.

This inversion to produce maxinm
output irom the modulitor for mini-
nmm phototube ontput i necessary be-
cause maximum ignal causes the re-
which are reproaducing  the
original copy, to mark black.

The 3000-ohm vartable, Ros, 15 ad-
justed  for minimum output with a
2-pole S-position switch, S, in oa ¢
position, and an output of .6 volt
from the phototube. Thereatter, when
the «ohiite balance control is adjusted
to balance on the whitest area of indi-
vidual picees of the copy, the photo-
tube output i: automatically set to .6
volt which insures the logarithmic out-
put-illimination chiracteristics.

across .

corders,

Pulse Generator

In this unit (Figure 2) the phototube
i~ resistance coupled to the grid (3) of
a 6)0 which acts ax a d-¢ amplifier and

Figurc 4
Limiter-line amplifier schematic.

phase inverter.  The voltage on the
grid (0) is adjusted to set the output
of the d-¢ amplifier with no illumina-
tion on the phototube.  The output
from the 6J6 (plate-to-plate) is am-
pliied further in a 65SN7GT, the out-
put being applied between the center
taps of the transformers.

Piades, 6116, are connected between.
Tae and Tus so that when the plate
of one section of the 65N7GT is posi-
tive with respect to the other, the
dindes are conducting, This completes
the cireuit between the transformers,
Toe and The so that 10 ke is trans-
mitted through these transformers to a
O6SNZ7GT amplifier. Conversely, when
the plate oi the 65N7GT s positive
with respect to the other section, the
diodes are non-conducting and the 10
ke is blocked from the amplifier.

Recorder Amplifier and Recorder

The plate =upply is operated with
negative off ground so that the re-
corder printer blude. which is in a
plate circuit, can be grounded.  Other-
wise, insulition of the reecording paper

as well as the printer blade waould be
NCCCSSITY.

A thyrite resistor ( Figure 3), R
is shunted  hetween the helix  and
printer blade. This has the property
of having a lngh resistance at low
voltages which decreases as the volt-
age is raised.  In this application it
serves to complete the plate circuit of
Ve and Vi, if the civenit between the
helix and printer blade is open, so that
screen current does not hecome exces-
~sive and to prevent a high voltage
across the paper which coukl other
wise occur if the paper beeame dry.
This might cause sparking throngh the
paper. The resistance is high enough
=0 that the thyrite has no effect for
norm;tl recording,

Phasing of Scanner

[t is necessary to have a definite
angular relation between the drums on
the pulse generator and the scanners.
Both  pulse generator and  scanmer
drums are driven at 360 rpm by syn-
chronous niotors supphied by o com-
won source of 6-cyele power.  The
wotors may  lock into synchronisn
with any one o twenty possible angu -
lar relations hetween the drums, difter-

(Continucd on page 33)
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VETERAN

| S i

Haraden Pratt. who is now second vice president
of the VWOA.

TaE CoMMUNICATIONS PNDUSTRY 18
well represented on the 148 VWOA
ofhcers” roster and board of directors,

Our prexy., William . MceGonigle
i~ with the New  York  Telephone
Company.  First vice pres<idemt, A, J.
Costigan i~ vice presidemt of Radio-
mavine Corp. of America and <econd
vice presiddent Haraden Dratt is vice
president and chiet engineer o Mac-
kay Radio and Telegraph Co. Genial
secretary W, O Nimon weneral
manager of the Tropical Radio Serviee
Corp.. a subsidiary of Unitedd Fruit
Company.  Assistant sceretary H. T,
Havden., Jr.. s with Ward leonard
Ilectric, C. D, Guthrie, VYWOA treas-
urer, was formerly with the U, S,
Maritime  Commission  and now
retired.

On the board of dircctors are
tieorge H. Clark of RCA: Jack Pop-
pele. chief engineer and vice president
of WOR and TBA president: lFred
Muller, captain U. 8. N, R.. in addi-
tion to Bill Simon. A. . Costigan..
C. D. Guthrie. Bill MctGonigle and
Haraden !'ratt.

1%

1%

Annual VWOA Meeting

THERE WAS QUITE a turnout at the
anmual VWOA eeting at the Fire-
place Inn in New York City. Among
those present were (;. H. C(lark.

16 o

WIRELESS OPERATORS ASSOCIATION

EUILDING, 10 Roc v Plags, Mew Tork,

Lucien . Bonduaux, \'. ', Villandre,
W, Jablon, . DL Guthrie and son.
Rod Chipp. H. T. Hayden. Jr.. Earl
Nelson, R, [. Iversen, Roscoe Kent.
Frank Melville. George T, Duvali
L 1. Corncell, Dave Carrvuthers, R, 1.
Davis, Ben Beckerman, Charles Cooke,
as well a~. of courze. Bill McGonigle
and Bill Simon,

George Duvall reported that he i~
ax busy as, with television work thesc
davs. but he doesn't mind it
Frank Melville i2 also quite active
with his school where televizion, -m
and  conmerctal  radio courses  are
given. . . . R. J. Iversen iz still clear-
ing the air lanes for the New York

Trmes, . . . Walt Jablon has gone
over to Espey where he'll be vice

president in charge of sales. Walt wa-
with Hammarlund for I8 vears.
Florida kept C. Seid away from the
meeting.  Hope vou're having a good
time CS. ... F. McDermott conldn™t
make it because of quite an important
event, visiting with his son and family
for the first time in seven vears, | ..
Jack O'Keefe wanted to come but i
activities at French Cables kept him
away. An evening watch kept
M, G Carlir away from the amual
meeting. Orth of CBS was on
night duty and couldn’t come either.
. W, ] Barklev, execurive vice
president o1 Collins Radio, was out on

VWOA who has

GES was

veteran George E, Sterling.

been appuirted a FCC commissioner.
formerly FCC chief engineer.
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NEWS

CLARK, r:-.'rullr,'

Witliam C.

Siman, who was reclected secretary
of the VWOA,

the west coast il couldn’t attend but
wrote in that ie'll be at the
dinner crnize on February 28th.
Ludwig Arnson. president o1 Radio
Reception was called out of town and
sent his regrets on the night of the
anmutal meeting. . . . Jack Poppele had
made  arrangements to come 1o the
meeting but was called away at the last
noment. . . . 4. G Rascr had hoped
to drop in at the meeting but just
couldn’t make it.  He reports that Bud
Waite, Jr.. recently returned from his
~econd trip to Little \mericia, i3 now
in Churchill, Canada on & ~pecial mis-
~ion for the SNignal Corps. Bud wa-
at Bikini during the atom homb test
in charge of communications detail.
. Francis J. Herrmamn reported
that he couldn’t attend the annual
meeting but hell be at the annual din-
ner cruise. . Bill Stedman had a
night shift program to take care of on
the eve of the meeting.

to say

The Annual Dinner Cruise

CoMmPLETE DETAML: on  the Annual
Dinner Cruise. which will be held at
the Hotel Astor. on February 28th.
are now in the mails, Members are
urged to mail in their reservations
for tables  promptly.  Therell  he
quite a crowded program of activities
and many surprize-. Hope we’ll he
seeing vou !
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- Wasting Minutes!
Wasting Mileage!
Wasting Money!

Equip Your Fleet with Federal’s
MOBILE 2-WAY FM RADIO TELEPHONE

‘What do you do when you want to get in touch with one of your drivers while
he's on the job? And how can he contact you? Without mobile radio, a moving
vehicle is practically isolated from all contact with the outside world—and any
other method of relaying messages between cars and headquarters wastes time
and mileage, and costs plenty of money!

Now, with Federal’s Mobile 2-way FM radio, you can keep in instant touch
with any car, at any time,—for dispatching, re-routing, checking up on any job.
The added efficiency of completely coordinated operation will save the cost of
the radio equipment many times over!

Of course, the return on the investment depends on the equipment used—
its operating economy, service life and maintenance cost. And that's where
Federal's high standards of quality and workmanship can pay long-term divi-
dends. Before you select your mobile radio equipment, check these outstanding
features. Write to Federal for complete information. Dept. I 610.

FEDERAL FEATURES

l..-:!-'."__ = -
UTILITIES

TRY THESE FOR SIZE—choice of vertical or hori.
zontal arrangement for most efficient use of available
mounting space.

Federal Télephone and Radio ( orpordfzbﬂ

100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

reseorch and ergineering organization, of which the Federol

L da: —F 1 Eleciric M fochuring C . M I, P.Q.
Telecomrunicction Loborotories, Nutley, N. J,, is a unir, R SO e . Lrd L0

Export Distributors : — International Standard Eleciric Corp. 67 Broad S1., N Y.

MEEPING FEDERAL YEARS ANEAD...is IT&T"s world-wide)
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Figure 2

Nine types of bypass upn_cilorl that were

checked by Price.

Effectiveness of Bypass
Capacitors at V-H-F

IN A VACUUM-TUBE AMPLIFIER STAGE
operating at v-h-f, occasionally there
is an unexplainable loss of gain and
a large minimum bandwidth. This can
be due to improper bypassing of the
plate, screen or cathode returns in the
awmplifier stage.  The amount of ca-
pacity used to bypass these returns is
seemingly adequate from the value of
the capacitance inscribed on the case.
However, at very high frequencies,
certain capacitors have resistive and
reactive components that make the ef-
fective impedance quite large and, in
some cases, the equivalent circuit of
this capacity is an inductance. \anu-
facturers realize this and strive in
capacitor development to make their
units small and use a dielectric of
good quality, thus minimizing the
change in capacity with irequency.
Even with excellent design, however,
there is a limit to the frequency at
which a bypass capacitor can be ef-
fectively used.  In some cases this
frequency limit iz lower than the oper-
ating frequency of the amplifier stage
in which it is used.

This design pit-fall can be overcome
with the aid of a high-frequeney
Q-meter, with which it is possible to
determine, in advance, the effective-
ness of a hypass capacitor. In this<
method, the capacitor under test is
connected in series with the lowe <ide
of an inductance, the combination con-
nected to the inductance terminals of
the Q-meter, and then the combina
tion is tuned to resonance with the
meter's capacitor. From Figure 1, it
will be noted that if the bypass is an
effective one, the Q-reading on the

mieter, and the variation in capacity of
the instrument’s capaciter will not
change irom that of the inductance
alone applied to the inductance termi-
nals of the Q-meter. However, if this
is not the case, the capacitor under
test may have a resistive comporuent,
as well as an appreciable reactive
component that changes the Q-reading
and the capacity required to tune the
combination to the desired frequency.

*Care must be exercised in the insertion of
the capacitor in series with the inductance so as
not to introduce strays. The most satisfactory
arrangement is to build a jig, using metal strips
and polystyrene. The capacitor under test can
be mounted by soldering it to lugs, and reference
values for and capacity can be made by
simply shorting the terminals where the capacitor
is attached.

**The amount of inductance to be used at the
test frequency is determined by the capacity
value of the {ypass. If the valuc is, say, 500
mmfd, then the inductance should be such that
it can be tuned to resonance with a capacity of
a value no larger than 1/20 of the bypass ca-
pacity or 25 mmfd. This will allow eertain
assumptions that will simplify a quantitative
determination of the tewt capacitor’s components.

Figure 1
Schematic circuit of the test procedure used by
Price to vvaluate bypass.capacitor effectiveness
at v-h-f,

Clor ¢
1L
l ~a\

Q-METER

COMMUNICATIONS FOR FEBRUARY 1948

www americanradiohistorv. com

Since the capacitor under test can
be inserted and shorted out in a
manner that minimizes strays,* one
can qualitatively check the capacitor in
the iollowing way:

(1) With the test capacitor shorted
out, the amount of capacity
needed to tune the inductance**
to resonance is recorded. Next.
the value of the Q-reading on the
meter is recorded.

(2) The short is removed from the
test capacitor and the new value
of capacity needed to tune the
inductance to resonance as well
as the new value of Q 1s recorded.

In determining the effectiveness or
a bypass capacitor, qualitatively, two
points must be considered:

(1) Ii the amount of capacity re-
quired to tune the combination of coil
and test capacity to resonance was
more than the amount of capacity
needed to tune the coil alone to
resonance (at the same frequency, of
course). then the test capacitor is
acting as capacitance. (2) Tf, on the
other hand, the capacity needed to
tune the combination was less than
the amount of capacity needed to tune
the coil alone. then the test capacitor
s acting as an inductance at the test
irequency,

Data on just how much capacitance
or inductinee the test capacitor repre-
sents appears in the following quanti-
tative iscussion.

The fact that the capacitor is he
having as such is not sufficient to
permit one to sayv it is satisfactory at
the te~t irequency. The matter «f the
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Qualitative and Quantitative Tests at 30 and 100-Mc on
Paper, Tubular, Postage Stamp, Mica Molded, Mica
Silvered and Button Mica Types Reveal Capacitive and
Inductive Factors to Be Considered in Selection of
Capacitors for V-H-F. H-F Q Meter and Simple Set of
Equations Used in Checking Method.

by JOHN F. PRICE

Research Engincer
Engineering Research Associates, Inc.
washington, D. C.

R’ = the resistance of the test capacitor
alone {at the test irequency.)
The amount of capacity needed to
tune the coil to resonance.

"= the amount of capacity needed to
tune the series combination of the
coil and test capacitor to resonance.

7= 6.28 X the test frequency.

L = the inductance of the coil

Since

resistive component has to be deter
mined.

The resistive component can be
found from the loss in @ when the
test capacitor is inserted. If the cir
cuit Q changes appreciably (say more
than 209%), then the resistive com-
ponent is too high for effective bypass-
ing*** at the test frequency. WL 1

and WL =

Quantitative Check wc

at resonance, then
154 1 1

or K (1)
WCR wcQ

R can then be found, because IV, C
and @ can be determined from the
dials on the Q-meter if the distributed
capacity can be neglected. It is not
R we are after but R’, which can be

In conducting a quantitative check,
let us assume the test capacitor had
been subjected to a qualitative test and
the values of tuning capacity and in-
dicated §Q recorded. Then, let

the Q of circuit of the coil alone
applied to the inductance terminals
of the Q-meter.
the Q of the series combination of
coil and test capacitor.

R = the resistance of the circuit of the
coil alone (at the test frequency)

“**It will he recalled that circuit Q should
he maximized tn a v-h-f amplifier, as high circuit
0 vields high gain and greater signal-to-noise
discrimination

round in the following manner:
I

1
WRC
after inserting the test capacitor
1
Q= (1f C does not
W (R + R’) C change appre-
ciably) )

¢ will not change much if the coil
15 large enough to requive o value
of C to tune it that is considerably
smaller than the capacity of the test
capacitor. Then, solving (1) and (2)
jor R, thus eliminating R, we get

] 1 1
cope (gb ) W
wc Qo 0

The actual change in C is small
compared to the term in parenthesis
and hence equation (3) holds.

The magnitude and direction of the
change in C is important, however,
as the effective capacitance (or in-
ductance) of the test capacitor can bhe
found from these values.

Tf the capacitor is behaving as an
inductance, C will be grealer than .
and, since the test {requency is held
constant,

WALC=1=W°(L4+L)C,
where L’ is the inductance of the ca-
pacitor. And, since

1

w:c

L

then

1 11
’ I 2 ( ) (4)
%

When C is less than C’ then the test
capacitor is hehaving as a capacitance

(Continned on page 32)

Capacitor Rated Cap.orind. Cap. or Ind. Resistanee
Capacity at 30me at 100 me 30 nic 100 me
i R 1 mid 04 ah 0l «h  2950hm 262 ohm
WCalT AR gl P i . - A 001 mid 00]3 mid ...... 000 ohm ... .. ..
Mrca Pasanc Sfmup ...... 01  mid 004 u.h 002 uh 020 0hm 011 ohmn

Paper Tubular .......... . 001 mfd .0016 mfd 1 26020hm ......
Mica Silvered............ 003 mid 001 mfd 002 uh 000 ohm 012 ohm
Mica Maldcd ...... I e 0001 mfd 100 mmfd 93 mmfd 316 ohm®"*.094 ohm
Mica Moldcd ............... 0005 mfd 495 mmfd . 0070hm ... .....
Swall Button Mica (Sszr) 0005 mfd 518 mmfd 610 inmid 028 chm .003 ohm

Large Bunou Muca (S:I-ue;) 002 mfd o .002 mfd 000 ohm 001 ohm

'Dma taken on only one-half on the inductive types.
"*lndicates capacity is greated than .002, but error in reading the dial was as great as €' — C,
L=t
“**Tlhis value obtained by using a valuc - — for C in calculating for R".

30-me Dafa | 100-me Data ,
@ ; mmfd mmid Q @ 'mmidmmfd
206 153 312 299 240 134 203 183
_2()6 206_F32_0_ Ind1_tciive*_
209 204 312 311 236 228 203 199
e Inductive and
204 155 312 318 Resistive
206 206 312 313 241 232 203 200
06 140 312 469 242 182 203 260
- =y Inductive and
207 190 312 332 Resistine
207 200 312 332 232 230 203 210

207 207 312 312 235 234 203 205

Tabulated results of tests made on nine sample capaeitors
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Measuring =M Antenna Patterns

With Miniature Antennas

Figure 1

Complete setup of cqnipment used for messuring vertical radiation pattern of microwave antennas.

Ix Toe pEvELOPMENT of high-gain an-
tennas of the types emploved in -
broadcasting, it is important to meas-
ure the horizomal and the vertical
radiation patterns, A multi-element
antenma  designed for this purpose is
quite heavy and unwieldy, and s,
therefore, inconvenient to rotate ahout
its horizontal or its vertical axis.

A reasonable solution of this probh-
lem is to scale the antenna down to
aperate at microwave frequencies, and
to measure the vertical and horizontal
radiation patterns by placing the field-
strength measuring set in a fixed posi-
tion, while the transmitting antenna i-
rotated in turn about its vertical and
horizontal axes.!

It is a comparatively simple matter
to obtain the horizonial radiation pat-
tern of a microwave antenna, since it
may be conveniently rotated about its
vertical axis. It is inherently more
difficult to measure the vertical radia-
tion pattern of an antenna.

The problent was solved with a com-
paratively  simple apparatus* which

*Apparatus was built in connection with a re-
search project in which it was desired o de-
termine the vertical radiation patterns of l}i-

conical antennas and other autennas used in
the RR to 108-mc f-m band.

20 o

Simple Setup Used to Measure Vertical Radiation Patterns

of V-H-F Antennas, Antennas Being Scaled Down to

Microwave Dimensions for

Measurements.

Convenience in Pattern

by M. A. HONNELL and J. D. ALBRIGHT

Professor of Electrical Engineering

Graduate Student

Georgia School of Technology

provided measurements of  vertical
raciation patterns of antennas operat-
ing at a wavelength of 10 centimeters.

Description Of Equipment

The construction ol the antenna-pat-
tern measuring device is shown in Fig-
ure 1. It consists of a well-braced
L-shaped wooden frame pivoted at ene
end, with the opposite end mounted om
casters in order that the frame may be
rotated frecly about the pivot, A Jarge
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protractor mounted about the pivor in-
dicates polar angles,

The microwave antennas are mount-
ed directly over the pivot at the end of
the transmission line which is fastencd
horizontally on a metal flange at the
top of the wooden upright, The outer
conductor of this line is standard 3:”
copper tubing. while the inner con-
ductor i1s 18" rod. The line has a nom
inal characteristic impedance oi 33
ohms, which is clese to the value of



www.americanradiohistory.com
www.americanradiohistory.com

Figure 2

Typical biconical antennmas tested.

51.5 ohms recommended for t-m and
television uses.

A slotted-line section is used to
measure standing-wave ratios for tlie
purpose of calculating the input im-
pedance of the antennas.  To tucilitate
probing, the slotted line is made from
a section of 55-olin. 74" coaxial tramns-
mission line connected to the 38" line
by means oi tapered line sections three
wavelengths long, having tapered inner
and outer conductors.

e input voltage to the line and

Figure 3
Biconical autenny, having a 30°
sleeve in pasition,

ungte. with o decoupling

the mput to the antenna constant.

The radiated wave s received un a
simple field-strength meter consisting
of an antenna, a crystal detector, and
a recording meter. The receiving an

standing waves in the slotted section
are measured with stub-tuned crystal
detectors  and  ussociated microam-
meters. The line assembly s con
nected to a 10-centimeter klystron os

cillitator through «a flexible coaxial tenna, Figure 1, consists of a half-
cable. It is important that the klystron wave dipole and parasitic retlector at

the focus of a small parabola. The
dimensions of the receiving antenna
should be small if sharp angular defi
nition ix desired.

The erystal detectors used in con
junction with the slotted line and with

power =tpply he well regulated to keep

Figure 4
Meusured verticnl radiation patterns of biconical
untenna having a 10° flare angle. The broken-
line pattern was obtuined when » quurter-wave
decoupling sleeve was added.

90
! :
\ ] N
\‘\l fgl' \ -~
| } lo‘

e
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Figure §

The measured vertical radiation pattern of a coaxial antenna.

the receiving antenna must be cali-
brated since they have non-linear re-
sponse characteristics.”  Greater over-
all sensitivity may be obtained by mod-
ulating the klystron with a square
wave. The output of the crystal de-
tector is then amplifed and recorded
on a vacuum-tube voltnicter or copper-
oxide rectifier meter.

Figure 2 illustrates some of the typi-
cal biconical antennas tested. -\ close-
up of one of the antennas mounted in
position is shown in Figure 3. A
quarter-wave decoupling sleeve is seen
on the line next to the antenna,

Measurement Technique

Antenna  pattern measurements are
preferably made in a large open area.
However, satisfactory measurements
may be made in a large room reason-
ably free from reflecting obstructions.

It is important to insure that the
input power to the antenna system be
kept constant.  This is conveniently
achieved by use of the monitoring

22 o

crystal detector at the input to the line,
as shown in Figure 1.

The receiving antenna is placed at a
point remote from the transmitting an-
tenna, and the relative field strength is
recorded as the transmitting antenna
assembly is rotated about the pivot.
Readings are customarily obtained for
angular increments of 5°. The pres-
ence of minor lobes and of nulls is de-
termined with greater accuracy by
using a graphic recording meter in
conjunction with the field-strength
cquipient.

A standard technique is used to
measure the input impedance of the
antennas® The magnitude and nature
of the antenna impedance is calculated
from the measured standing-wave
ratios and node positions in the slotted
line. The slotted line section is not
a necessary part of the svstem, if im-
pedance values are not required.

In many cases it is more convenient
to ohtain the radiation pattern of an

5 Data on measuring equipment, described in
this paper. were taken in part from a master’s
thesis research project pursued by Mr. Albright
under the direction of Professor Honnell
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antenna by using it as a receiving an-
tenna! In this case, the {rame sup-
porting the antenna may be mechan-
icallv connected to a polar-type graphic
recording meter to plot directly the
directional pattern of the antenna.

Typical Results

The vertical radiation pattern of a
biconical antenna with a flare angle of
10° is shown in Figure 4. This pat-
tern was obtained in a 20" by 30" room
with a separation of approximately 20
wavelengths between the transmitting
and receiving antennas. The effect of
the decoupling sleeve on the radiation
pattern is clearly shown in the figure.

Figure 3 shows the measured verti-
cal radiation pattern of a coaxial an-
tenna which was expected to have a
pattern closely resembling the theo-
retical pattern of a wvertical dipole.
The advantage of being able to meas-
ure the vertical pattern of an antenna
is immediately apparent. The distor-
tion of this pattern is due in part to
spurious currents flowing on the outer
surface of the coaxial line.

In conclusion, it was found that a
considerable amount of time is saved
in the initial testing of antennas if they
are scaled down to microwave dimen-
sions. However, it is not always pos-
sible to reduce all oi the significant
dimensions in the proper ratio. Agpro-
priate compensation for these dis-
crepancies may be made in the final
full-scale model of the antenna.
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Televisiun stations get programs

by telephone lines, too

Thousands of pairs of wire in telephone cables
radiate from every central offce. That is why
cable poirs will be handy to link comeras and
transmitters wherever a television program may
originate.

Since cable pairs are designed first for voice
transmission —top frequency, adout 3200 cycles
per second—the loss at picture frequencies up
to 4,000,000 cycles is high, so on amplifier is in-
serted about every mile. Equalizing networks
are also needed to bring the losses at all fre-
quencies ta the same value.

Recently, the Laboratories have developed a

BELL TELEPHONE LABORATORIES

“video pair” in which polyethylene string and
tape are used instead of paper, and which has
a shielding copper tape over all. It is being built
into new telepheone cables which go to points
where television programs are certain to orig-
inate. Losses are so much less that amplifiers
can be four miles apart.

Inside an all-weather sheath, “videa” travels
safely and reliably alangside your telephone
call, a sound program, telegraph signals, pic-
tures for tomorrow’s papers. This service of the
telephone cable was ready when televisian
needed it because of Bell Laboratories activity.

EXPLORING AND INVENTING,

DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES (N TELEPHONE SERVICE

www americanradiohistorv . com
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or Elect
Anode Type Tubes.

e TV Image Dissector.

ing External Anode, Tube Header
e Seal, or Class Envelope of Radiation-Cooled

The Imoge Dissector!

THe I1MAGE bIssecTor pickup tube.
u~cd i telecine projectors’ and also
tor dircet pickup where the average
subject brightness is not less than 150-
250 candles per square foot when used
with a i/2.5 lens, has many interesting
design and application jcatures.

Internal parts of the
photo-sensitive cathode. an anode ior
accelerating  the  clectrons  emitted
therefrom, and a shielded target con-
taming a small aperture and an elec-
tron-multiplier.  [ts external acces-
~ories are a focusing coil. a high-fre-
quency horizontal scanning coil and
low-frequency vertical scanning coil.

tube are a

The cathode is a spun silver cup
with a flat bottomn on whose inner sur-
face a caesium-silver oxide film nas
been formed: it oecupies one end of the
glass cylinder. The other end is a
plane glass surface. The anode is a
conducting nickel coating on the inner
surface of the cylinder. The targes is
placed close to the plane glass end.
The entire cylinder fits into the focus-
ing coil by which an axial magnetic
ticld is  established throughout the
length of the cylinder. The coil and
tube are placed within a supporting
iramework, consisting of the horizon-
tal and vertical scanning coils.

The dissector is operated® by focus-
ing an optical image from a lens
through the plane glass end on to the
photo-sensitive cathode at the other
end.

24 ®

Electrons are accelerated iromn the
cathode toward the target hy means of
a positive potential of several hundred
volts on the anode and, by means of the
axial magnetic field from the focusing
coil, are sharply focused as an electron
mmage in the plane of the aperture in
the target. The number of electrons
per unit area in this electron image
corresponds to the brightness of the
corresponding  areas in  the optical
image focused on the cathode,

Sensitivity

The cathode of a dissector tube has
a sensitivity of 30 to 45 microamperes
per lumen,  [ts caesiated surface has a
spectral response which peaks at about
7,500 angstroms. If a tungsten lamp
at normal brilliancy is used as the
source of light. the combination of the
two spectral distribution curves results
in best focus being obtained at about
8,000 angstroms. \With 10 lumens in
the high lights (200-foot candles when
the optical area is 214”7 x 3”), a dis-
sector having a sensitivity of 35 micro-
amperes per lumen provides a calcu-

1Farnsworth.

2In telecine operation it is customary to use
a light source in the projector to provide about
200 foot candles on the cathode of the tube.

3Txpical operating characteristics: Amount of
light for good pictures, 20 lumens; standard de-
fining aperture. .012” by .012”"; dissector volt-
age. collector 0 v and cathode. 1500 v; issec-
tor cusrent. 0.2 ma: focusing coil current. 20
ma d-c: h-f deflecting-coil current. 250 ma; I-f
deflecting-coil current. 16 ma. Multiplier volt-
age . . . 1st stage, 1100 v: 2nd stage, 1000 v:
ird stage, 900 v; 4th stage. ROO v; 5th stage,
700 v; 6th stage, 600 v; 7th stage. 500 v; 8th
stage. 400 v; Sth stage, 300 v; 10th stage, 200
vi and 11th stage, 100 v.
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lated current or L3 x 077
through the aperture.

amperes

If we assume a constant secondary
emission ratio for each mwultiplier sur-
tace, we can find the output current
with the equation, 1 = 1, 5", where 1,
is the mitial photocurrent, s is the sec-
ondary emission ratio, and n is the
number of stages. With 100 volts per
stage, s is found to be approximately
26. With 11 stages, 1.3x 107 am-
peres is thus amplified to 30 micro-
amperes. Across a 4,000-ohm resistor
we have a 2-volt signal, when the re-
sistance 1 calculated for a video cut-
off frequency of 3.5 mc. In view of
this relatively high voltage output it i»
often possible to use a single stage in
the head amplifier of a television
caniera.

Resolution

Assuming that the optical image on
the dissector-tube is 114”7 x 114”7, and
that the ratio of the optical image to
the electron image area is 1:2, a :23-
line theoretical resolution with a 4 :
aspect ratio can be obtained from a
scanning aperture 0077 square. This
aperture size divides the image into
approximately 330.000 picture ele-
ments. A larger electron image pernits
the usce of a larger aperture to obtain the
same resolution, since the resolution is
a function of the ratio of the aperture
~iz¢ to the size of the electron image,
An aperture 0127 x.012” has been
tound to be effective in giving a good
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UNITED AIR LINES Selecis
New WILCOX VHF Receiver
For Ground Installations

New Fixed Frequency Receiver
Offers New Performance Features
in the 118-136 Mc. Band

o Selectivity Permits 100 Kc. Adjocert
Chonnel Opzrotion

No Interterence from Spurious Frequency
Responses

Simplicity o Circuit Design Meons Easy
Maintenanc2

+ New Noise Limiter Means Better Raception
» Single Unit Construction Saves Space

Write Today For Complete
Information on the
WILCOX 305A RECEIVER

THE NAME

W l I.C 0 X ;Z;E:dable Communication

WILCOX ELECTRIC COMPANY ¢ Kansas City 1, Missouri
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One of the first image dissector tubes made by Philo Farnsworth.

signal-to-noise ratio for the 523-line
resolution.

The tube's output is effectiveiy the
photoelectric current from the light-
sensitive cathode. There are no secon-
dary electrons near the cathode to rain
back and reduce the contrast or other-
wise introduce undesirable shading
signals.

The photoelectric current is the only
source of the output current, and there-
fore the d-c output is directly propor-
tional to the picture background. This
information may be utilized in several
ways to provide the proper background
level for transmitter modulation.*

Image dissectors are made in two
standard sizes. One 1s a long tube
with a cvlinder length of 1054” and a
diameter of 414" its target is placed
off center. The other is a short tube
with a length of 734" for the same
diameter, and requires special focusing
and scauning coils; the target is in the
center, near the plane glass end.

Blower Requirements For Forced-Air-
Cooled Tubes

THE SELECTION OF A FAN OR BLOWEK
for a particular tube or application re-
quires that three important iactors be
known; airflow required, static pres-
sure at blower outlet, and amoutit o1
permissible noise.

Airflow Reguired

The airflow required depends upon
the amount of anode dissipation and
upon the maximum ambient tempera-
ture expected in a given application.
This value of required airflow, usually
measured in cubic feet per minute
{cfm), and the corresponding value of

anode temperature rise above the am
bient value are given as part of the
tube data. In no case should the sum
of the ambient temperature and the
anode temperature rise above ambient
exceed the maximum rated value of
anode temperature as given in the tube
ratings. Because the cfm value is
“based on air of standard density (0.075
Ibs/it*), a correction must be made for
applications at altitudes greater than
35,0007 above seca level.

Static Pressure

The static pressure (F,) at the
blower outlet depends upon the pres-
sure-versus-airflow characteristics of
the systemi into which the blower must
deliver the required volume of air.
The static pressure for any system
varies approximately as the square of
the cfuet and is determined by the fol-
lowing factors:

(1)—The static pressure rating of
the tube cooler when the required air-
tlow or cfm is passing through it. This
rating is given in the tube data as a
function of airflow or cim. \When the
outlet of a blower discharges into free
air, as is the case when a blower is
directed at a tube header, bulb, or seal.
the static pressure at the blower outlet
is zero, provided no ducts, constric-
tions, or nozzles are used. This dis-
charge rating in cim of a blower at
zero static pressure is sometimes called
the free delivery rating of the blower.

(2)—The firiction losses in connect-
ing pipes and components such as el-
bows, interlock vanes, and air filters.
Standard tables of duct-pressure loss

iThis feature ecliminates the need for a sep-
arate photocell, and associated direct coupied
amplifier, to pick up background information.
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Current model of the Farnsworth image dissector.

may be used for estimating duct fric-
tion ii the effective duct length is.
large.l- 2-3.4

(3)—The change in static pressure
in a duct due to changes in cross-sec-
tional area which increase or decrease
the velocity of the air in the duct.
Whenever there is any change in cross-
sectional area between the blower out-
let and the tube inlet, a correction for
velocity changes must be added alge-
braically to the static pressure at the
blower outlet. This correction, which
i1s positive for a contraction in area
and negative for an expansion in area,
is given by the relition

SRS
P, (iuches of water) = —— N
(4000)*
where, V', is the velocity of the air in
feet per minute before the change i
area and V. is the velocity of the air in
feet per minute after the change.
These velocities may be found from the
expression
cfm

I (feet per minute) = —;— [Eg)

where, .- is the cross-sectional area in
square feet at the place of measure-
ment.  The factor 4000 of equation
(1) is the velocity constance for air of
standard density of 0.075 1b/ft®. Cor-
rections should be made for different
values of air density from the data -up-
plied in table /.

A change i cross-sectional area also
causes friction losses. Such losses are
small and can be ignored when the
change in cross-sectional area is grad-
ual and occurs over a duct length of
more than six duct diameters. When,.
however, the change is abrupt, that is,
when it occurs over a duct length of
less than one diameter, a correction
for friction losses must be made in ad-
dition to the correction niade for veloc-
ity changes in the duct. For duct:
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Altitude abore Density
Nra Level of Air* I clocity
(ft) (bs/fesy Constent
0 0.0750 4000
1000 0.0722 4080
2000 0.0695 4165
3000 ©.066% 1240
J000 0.0643 4320
5000 0.0619 4410
6000 0.0596 4500
7000 10573 4580
8000 0.0552 4670
9000 w0532 4760
10000 0.0511 4850

"Temperatnre is constant at approximately
70°F.

Table 1. Density of air and velocity constants
versus altitudes

changes occurring over intermediate
lengths, a correction for friction losses
should be estimated. Corrections for
riction losses, whether due to cither a
contraction or expansion in duct avea.
are always positive and are added to
the system static pressure.

Permissible Noise

The third important factor which
should be considered in the selection of
a fan or blower is the amount of noise
which can be tolerated. In general, a
blower operating with high blade-tip
velocity and developing a value of P,
in excess of two inches of water will
usually produce a noticeable amount of
noise in quict surroundings.

A matter of lesser importance hut
which may require some design con-

Tube Cooling

Type Part Cooled ¢fm  Recommended

6C24 Filament seals Deflect portion of
and grid main  air stream
connector ~— used to  cool

anode.

724 .

9C21 Deflect portion of

9C22 Header and main ar stream

9C25 filament seals 10 or use 4. B, C,

9C27 D, or E llowers.

2

93k 1 B 250 F.

D21 ] { 40 4.B.C,or L.

833-A | Rully and | 40 A.B,C,orE.

880 electrode ~cal | 20 4. B, C.or E.

189 15 4. 8. C.D.or E

R0o

826

829-B Use ordinary

834 small jpropeller

RO12.A Rull — fan ot blower

R025-A such as A, B. C,

4-125A I, or E.

4121

A—(ILG) . . . No. 08, 70 cfm free delivery,
B—(Delco} . . . No. 5062369, 60 cfm free

delivery,

C—(F. A. Smith) . No. 50747, 50 cfm
free delivers.

D—(F. A. Smithy . . . No. 50745, 15 cfm
free delivery.

E—(Amer. Rlower) . . | No. 30H, 83 cfm
free delivery.

Table 11.  Blowers for cooling headers, seals,

and bulbs

sideration is the effect of the tempera-
ture of the air leaving the tube cooler
ot some of the cireuit components such
as filament hypass capacitors. I some
components are exposed to tempera-
ture exceeding their normal ratings, it
will be necess<ary to reduce the temper-
ature of the outgoing air by selecting
a blower which will provide a greater
airflow.  The rise in
(A T) of -he outgoing air in the
cooler miy be determined from
T, 4273 P, + P,
AT (degreesC) Te———— X —— ()
169 cfm
where, 7y is the temperature of the in-
coming air in degrees centigrade: P,
is the plate dissipation in watts; and.
¢ is the Alament power in watts. For
inconting air at room temperature
(23° (), this retation may he simpli-
tied to
P+ P,
AT=175% —n (4)
cfm

The calculated value of A 7T will
usually be higher than the measured
value because some of the heat pro-
duced hy the plate and by the filament
will he carried away by conduction in
the flament leads and cooler support.
A further reason is that the heated
outgoing air, because of its relatively
high velocity, mixes immediately with
the surrounding air.

Motor Overload

A further matter which is also usu-
ally of minor importance s the ques-
tior of motur overload when the tube
is removed from its socket.  When
this matter is important, a non-over -
loading type of blower such as one
having backwardly inclined blades can
be sclected.  Because higher blade-tip
speeds are usually necessary with this
type of blower, the noise output may
he inereased.
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o 124,
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chuding Fan Sclection Data.
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*John J. Alden, Design of Industrial Exhaust
Sastems. The Industrial Press, New York;
1939,

W. H. McAdams, [Heat Transmission, Sec-
ugdzﬂllilion. MeGraw-Hill Publishing Company;
1942.

8Sound Measuremments Test Code for Cen-
trifugal and Avial Fans, National Association
of Fan Mannfacturers Bulletin 104.

"Fan  Engincering, Edited by Richard D.
Madison, Buffalo Forge Company, Buffalo, N.
Y. 1938

tStandard Test Code for Centrifugal and

Axial Fass, National Association of Fan Man-
ufactarers Bulletin 103.

[Blower requirement data based on
copyrighted material supplied by RCA.)

temperature

P
(inches
Tube Arca Volume of
Type (ft5)  (cfm) water)
624 0.022 135§ ]

Blower
Recommenided

Use blower such
as G or H. if a
gradual transition
is made from 3"
ontlet diameter of
blower to 2" noz-
zle diameter re-
quired by 6C24.

7C24 002 255 175 ) K. L, or M
9C22 074 1800 24 N PG o BB
oC25 055 1000 225 RS o o
827R 012 100 045 N or )
889R-A 0.31 500 093 T or {”

893K 031 450 05 [ or W

5588 0.012 10 04* . B or C
$592 0055 1100 265 A4 or BB

These blower recommendations are based upon
tube eperation at maximum rated plate dissipa-
tion imder class C telegraphy conditions at an
ambient temperature of 45°C and at sea level.
Unless otherwise specified, the static pressure
at the tube inlet has been increased by 0.257
of water to allow for incidental pressure losses
die to air filters, interlocks, efe. Direct-con-
nected units are specified where possible.

*Without allowance for incidental pressure
¥
losses.

F—(Amer. Blower) . . . B Type P, 268
cfm at 214" of water.

G—(Amer. Blower) . Type P Cat. A;
18-hp, 3450-rpm motor, dircet connected.

H—LGY . .. Type P 7%P; %-hp, 3400-
rpm niotor, direct connected.
J— (1. . Type B9: %-hp, 3450-rpm

motor, direct connected.

K—(Amer. Blower) . Type P Cat. B;
1/3-hp, 3450-rpm mator, direct connected.

L—(Buffalo) . . . Type E 3E; 1/3-hp, 3450-
rpn motor, direct connected.

M—(CQlarage) . Type CI 6 (C whecl);
54-hp, 1750-rpm motor. direct connected.

N—(Amer. Blower) . . . No. 105 utility set
direct driven at 1725-rpmn from snitable 114-hp
maotor.

P—(Clarage) . . . Tvpe HV %% single width,
single inlet helt driven at 1556 rpm by snitable
1% -hp motor.

Q—(ILG) . . . Type BW, No. 25 single
width, single inlet belt driven at 1450.-rpm by
suitable 1%-hp motor.

R—(Clarage) . . . Type HV, No. 3; single
width, single inlet; 1.hp, 1750-rpm motor, direct
connected.

S—{(Amer. Blower) . . |
rpm motor. direct connected.

B18; 134-hp, 1750-

T—(Amer. Rlower) . 13.H utility set;
1/3-hp. 1725-rpm motor, direct connected.

U— (Clarage) . ., DF %, Y-hp, 1750.rpm,
direct connected.

V—(Buffale) . . . Size D baby vent set, 1/6-
hp, 1750-rpm motor, direet connceted.

HW—¢1LG) . . . B-12; 1/6:hp, 1750-rpin
notor, direet connected.

X—(IL.G) . . . B9; 1/20-hp, 1750.rpm
motor, direct connected,

Y—(Buffalo}) . . . Size BB baby vent set;

1/20-hp, 1750-rpm motor, direct connected.

AA—ULG) BC.25. single width type
NC, belt driven at 2250-rpm: by suitable 1-hp
motor.

BB—1uffalo . . . No. 2 single width type LI,
Telt driven at 2400 rpm by suitable l-hp motor-

ILG Electric Ventilating Co.. 2850 N. Craw-
ford Ave., Chicago, 11l.; Deico Appliance Div.,
General Motors Corp., Rochester, New York;
F. A. Smith Mfg. Co., Inc, P. O. Box 509,
Rochester 2, New VYork; American  Blower
Corp.., P. (0. Box 58, Roosevelt Park Annex,
Detroit, Michigan; Bufaloe Forge Company,
Buffalo, New York: Clarage Fan Co., Kalama-
zoo, Michigan.

Table 1. Blowers for cooling external-anode
tvpe tubes having integral asir coolers

COMMUNICATIONS FOR FEBRUARY 1948 e 27

wwWwW americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

NOISE Measurements

THE PRORLEM OF NOISE and its meas-
urement i~ one that is rapidly gaining
the attention of engineers in many
fields, as the public is becoming in-
creasingly miore noise conscious and
has come to appreciate the value of
noiseless equipment and working con-
ditions. However, this increase in
acoustical activity, often on the part of
engineers not trained in this field, has
frequently resulted in considerable
confusion and wasted effort. This is
due, to a large extent, to a lack of a
clear understanding of some of the
terms and concepts used in acoustics
and a failure to appreciate the many
variables that enter into an apparently
simple measurement.

Dr. E. J. Abbott, of the University
of Michigan, once said, ". . . after an
engineer has been told that 50 db at
1,000 cycles is louder than 60 db at
100 cycles because the ear is more
sensitive to the higher frequency, and
then he is told that 50 db at 100 cycles
is louder than 60 db at 1,000 cycles be-
cause the loudness of low-pitched
sounds increases more rapidly than
high-pitched ones, and finally that 50
db at 100 cycles is louder than 60 db at
100 cycles, he is convinced that acous-
ticians don’t know what they are talk-
ing about, and it does not help him
much to be told that the first compari-
son was miade in sound pressure levels,
the second m sensation levels, znd the
third was caused by a difference in
reference levels.”

Dr. Abbott has not exaggerated the
difficulty, for to the newcomer, the re-
lations involving reference levels, ear-
weighting characteristics and loudness
are often as perplexing as depicted
above. However, they need not be so,
and it is hoped that this discussion will
help to ¢larity some of the confusion.

Sound measurements, when made
with a standard sound-level meter,
are determinations oi sound-mtensity
levels and are expressed in decibels.
This unit is approximately the smallest
change in intensity level that the aver-
age ear can detect. Most engineers
are familiar with this term as used in
transmission engineering. It is de-
fined here by the relationship db =

/5
10 log.. o
15

. where E is the en-

ergy flux density of the sound wave
in question and E, is 107 watts per
sq. cm, the zero or reference level for

28 o

by ROBERT L. MORGAN

Engineering Sales Manager
Norman B. Neely Enterprises

sound-intensity measurements.  This
reference level approximately repre-
sents the threshold of hearing of an
acute ear at 1,000 cvcles. The inten-
sity level of a sound is then defined as
the number of decibels above 10716
watts per sq. cm. Ten or more vears
ago one millibar (one-thousandth of
a dyne per sq. cm.) of sound pressure
was used as the standard reference
level, which gave sound levels 13.8 db
lower than those based on 107 watts
per sq. cn.

Having established the terms in
which sound measurements are to be
expressed, it would be well to examine
the range of sound levels that may be

Db Threshold of feeling
—||— 120 — a1
- Thunder aud artillery
E Nearby riveter
2 | 10—| Airplane taking off
O
= Average auto horn
— =100 —

3 Homnie run at ball game
2 Noisy factory
~|— - . .
3 9% Police whistle
= Niagara Falls
|
H Heavy traffic
= | Average radio
3 Il_ 70—| Average conversation
l Average sound picture
I l reproduction
— |- 60 — |—
* Vacuum cleaner in
s next room
2 ||— 30 —| Quiet residential strect
5 Low conversation
Quiet countryside
— |- 0|
Average whisper
)
’E’ 30— Quiet residence
= || Distant crickets
‘ ‘ Rustle of leaves
—_—|— 20—
5 Windless descrt
g .
= “_ 10 —| Soundprooi rooms
§ i Threshold of audibility
I |
-

Figure 1
Fypical sound levels,
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encountered,  Figure 1 sliows the
range of intensity levels covered by
some familiar sounds, with whispars
and low conversation between 335 and
43 db, average howe radio at about 70,
and automobile horns, riveters znd zhe
like at 100 db or zbove.! As the in-
tensity of a sound varies approxi-
mately inversely as the square of the
listener’s distance from the source, the
sound levels listed here may vary over
fairly wide limits, depending en their
distance. It will be seen that audible
sound may range from the threshold of
audibility near zero db on up to about
120 db above this level, where the in-
tensity becomes so great that sound
begins to be felt as well as heard. This
upper level is consequently called the
threshold of feeling.

When making measurements in a
sound-proof room, one should not be
surprised to find the sound meter indi-
cating levels that cannot be heard at
all. This may be caused by two factors.
First, it will be found that even in the
most carefully constructed sound-proof
rooms there may be appreciable sound
energy present, generally of such a low
frequency, that it is below audibility,
This originates chiefly from traffic and
other similar disturbances that vibrate
the building and which, due to their
low-irequency nature, are extrencely
difficult to insulate against. Although
a roont may have an insulation of 60
db or hetter at irequencies above 1,000
cycles, its insulation may often be of
the order of 10 db for frequencies be-
low 20 cycles where a great deal of the
traffic rumble and vibration occurs.
Secondly, when the acoustic energy
actually 1s very low, the sound neter
gain must be raised to high values to
get a readable indication on the meter.
Under these conditions the inherent
clectronic noise within the sound me-
ter, consisting of thermal and vacuum-
tube noise, may be amplified suffi-
ciently to be readable. This electrenic
noise constitutes the lower linnt near
or below which actual sound level
measurements cannot be made. A de-
termination of the electronic noise
level in the sound meter can readily be
made by taking readings with a dummy
microphone, consisting of a non-incuc-
tive resistor of the same value as the
nominal microphone impedance.

Where it is necessary to measure

‘These sound levels were measured using the

appropriate ear-weighting characteristics, dis-
cussed in later portions of this paper.
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Relation of Reference Levels, Ear Weighting and Loud-

ness and Loudness Levels. Ranges of Sound Levels Often
Encountered in Measuring Work. Use of Sound Meters.
Microphone Positioning. Relation of Direct and Rever-

berant Sounds. Measurements in Rooms, Studio and Plants.

low sound levels, within a few db of
the electronic noise level, recourse may
be made to the formula: ¢ = 10 log,,

R
_— where C is the correction

in decibels to be subtracted from the
total noise reading, and R is the power
ratio corresponding to the difference
in decibels between the total noise and
the background noise alone. This for-
mula is useful not only against «n elec-
tronic noise background, but 2lso in
the more frequently encountered case
where a background of acoustic noise
is present,

The range of sound levels usually
encountered in measurement runs from
about 30 to 120 ih or a spread of 90
db. This constitutes a power ratio of
one to one billion, that the microphone
and sound meter must accommodate.
They must have sufficient sensitivity
to give readable indications on sound
levels around 30 db or below and vet
nat overload at power levels a billion
times as great. In the case of the
microphone, this is a stiff specification.
as the microphone has no input gain
control to protect it from the higher
levels.

Sound Mefter

The sound meter itself is merely a
high gain, quiet-operating amplifier
provided with gain stabilizing features
such as negative feedback. It is
equipped with a gain control calibrated
usually in 5 db steps and terminates in
a rectifier working into a milliammeter
calibrated in decibels. Generally a
rectifying meter is employed with the
rectifier contained in the meter case.
Comprechensive standards® have been
established, covering the frequency re-
sponse of the amplifier and the dy-

2American Standard for Sound Level Meters,
bulletin Z24.3, American Standards Association.
New York, N. Y.; 1944,

Figure 2

Loundness contoiirs.

(Courtesy ASAY

namic char.acteristics of the indicat-
ing meter <o that these approximate
the corresponding characteristics of
the human ear.

FEngineers frequently complain that
sound meters often give indications
considerably at variance with what
their ears tell them. This is a valid
objection, tut usually arises trom a
lack of an understanding of the char-
acteristics of the human ear and the
relation between intensity and loud-
ness which is complicated and far from
linear. Tor example, two sounds hav-
ing the same intensity, and hence read-
ing the same on a flat* sound meter,
may not necessarilv sound equally loud
to the car, Again, at certain intensity
levels, noise 4 may sound louder than
B, but if both are lowered 20 db in
intensity their relative loudness may
reverse with B sounding londer than
A. Similarly, if two sounds of the
sarac intensity, but different frequency,

*Discussed uader carweighting characteyistics,

are shifted in irequency while keeping
the intensity the same, their relative
loudness may vary widely.

Fizure 2 is fundamental to an under-
standing of this problem and will help
to explain how these seemingiy para-
doxical effects can occur. This draw-
ing gives, for the average ear, con-
tours of equal loudness for pure tones
throughout the audible range. The
loudness level of a sound may be de-
fined brieflv as the intensity level of
the cqually-loud 1,000-cvcle tone in
the same position with respect to the
listener. Thus, each contour is a locus
of tones of equal loudness level and
therefore shows the intensity level re-
quired at each frequency. in order that
all frequencies will be heard at a par-
ticular loudness.

For example, let us consider the
10-db contour near the bottom. This
is approximately the threshold of hear-
ing for an average car. At 1,000
cvcles, an intensity level of 10 db
would be required 1o cause the average
ear to just perceive the tone. How-
ever, at a frequency of 30 cycles per
second, an intensity level of ahout 68
db would be required to cause the tone
to be perceived, In other words, near
the threshold of audibility the sensitiv-
ity of the average car falls off rapidly
at low {requencies. However, the
100-db contour, which applies for very
loud sowmuds, is practically flat (except
above 1,000 cycles) so that an intensity |
level of 100 db will eclicit about the
same response from the ear at 30 cycles
as at 1,000 cycles.

Thiz explains why the bass response
seems to drop out in a receiver as you

{
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How 19,000 companies
up take-home pay

willeorlT wppeng payrotts

Can you deduct $18.75 fromn $60.00 and get $66.25? Yes, And the way you can do it is mighty important to

your company—and te the nation!

You start with $60. representing someone’s weekly take-home pay. You deduct $18.75 for the purchase of
a U.S. Savings Bond. That leaves $41.25. But $41.25 isn’t what the worker takes home. He takes home
$41.25 plus a $25 Savings Bond. Total (assuming he holds the Bond till maturity): $66.25.

WHAT 19,000 COMPANIES HAVE LEARNED

In the 19,000 companies that are operating the Payroll
Savings Plan for the regular purchase of Savings Bonds,
employees have been more contented in their jobs—ab-
senteeism has decrcased—even accidents have been fewer!

Those are the “‘company’” benefits the Plan provides, in
addition to extra security for individual employees.

But the Plan has other. far-reaching benefits of basic im-
portance to both your businessand the national economy...

SPREADING THE NATIONAL DEBT
HELPS SECURE YOUR FUTURE

The future of your business is closely dependent upon the
future economy of your country. To a major extent, that
future depends upon management of the public debt.
Distribution of the debt as widely as possible among the
people of the nation will result in the greatest good for all.

How that works is clearly and briefly described in the
free brochure shown at the right. Request your copy—
today —from your State Director of the U. S, Treasury
Department’s Savings Bonds Division.

ACTION BY TOP MANAGEMENT NEEDED

The benefits of regular Bond-buying are as important today
as ever—but war-time emotional aﬁpeals are gone. Spon-
sorship of the Payroll Savings Plan by a responsible execu-
tive in your company is necessary to keep its benefits
advertised to your employees.

Banks don’t sell Savings Bonds on the “installment
glan”— which is the way most workers prefer to buy them.

uch workers want and need the Payroll Savings Plan.

Those are the reasons why it’s important to make sure
that the Plan is adequately maintained in your company-

The State Director will gladly give vou any assistance
vou wish. -

5t

“The National Debt and You,” b I "

a 12-page /)ocket-si:e brochure, expresses the 0 o ¥ty

views of T, Randolph Burgess, Vice Chair-

man of the Board of the National City Bank

of New York—and of Clarence Francis,
hairman of the Board, General Foods

Corporation. Be sure to get your copy

Jfrom the Treasury Department’s State

Director, Savings Bonds Division.

The Treasury Department acknowledges with appreciation the publication of this message by

COMMUNICATIONS

This is an official U.S. Treasury adreriisement prepared under the auspices of the
Treasury Departinent and the Advertising Council
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Relation between loud-
ness and loudness level,

(Courtesy ASA)
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turn the volume down low and why
bass-compensated volume controls are
needed. Another example of this effect
can be noted when listening to a band
marching down the street. As the
band passes into the distance, the bass
drum fades out first, followed in turn
by the other low-pitched instruments
tintil finally, to the ear, the band seems
to be composed entirely of hrasses and
the higher pitched instrumients,

Loudness level and intensity level
are, by definition, equal at 1.000 cycles,
but it will be noted from Figure 2 that
they are also equal at a frequency be-
tween 5,000 and 6,000 cycles, depend-
ing on the loudness level. (The phon
is the unit of loudness level. Thus
30 phons and a loudness level of 30 db
express the sane thing.)

ILoudness level is not loudness as the
layman understands the term. He is
accustomed to speaking of one sound
as twice or ten times as loud as an-
other. But loudness level does not
readily permit of such a comparison.
FFor example, a loudness level of 60
phons does not sound twice as loud as
a loudness level of 30 phons. but more
nearly twelve times as loud.

To overcome this objection the re-
lation between loudness and loudness
level, shown in Figure 3. has been
agreed upon. This drawing has an
arbitrary logarithmic scale of loud-
uess running from 1 to 100,000, cor-
responding to a linear scale of loud-
ness levels from O to 100 db. By this
relationship a loudness of 3.000 sounds
three times as loud as one of 1,000.
This curve makes it possible tu relate
loudness to loudness level and in turn,
through Figure 2, to intensity level

and thus achieve a quantitative rela-
tionship between what the ear hears
and what the sound meter reads. On
the more linear part of this curve, from
40 db up, which is the range most
commonly encountered, a 10-db change
in loudness level corresponds to chang-
ing the loudness by a factor of approx-
imately two.

While Figure 3 is valid for any
sound, it must be remembered that the
loudness contours given in Figure 2
apply to pure tones only. The loud-
ness level of complex sounds can be
calculated if the frequency and ampli-
tude of the components are known.'
Otherwise. the loudness of the com-
plex sound can be compared aurally
to the loudness of a pure tone whose
intensity level can be measured and
converted to loudness level by Figure 2.

From the loudness contours, it will
be seen that for a sound meter to have
a response similar to that of the human
ear, it would be necessary to provide it
with a large number of interchange-
able frequency characteristics, one for
each intensity level that might be en-
countered. Obviously this is not prac-
ticable, but sound meters approximate
this by providing the amplifier with
two frequency-discriminating circuits,
one to approximate the inverse of the
40 db loudness contour and the other
approximating the inverse of the 70
db contour. A flat-frequency charac-
teristic approximates the 100 ¢b loud-
ness contour and may be used for high
sound levels. Thus at these three in-
tensity levels the sound meter will re-

‘H. Fletcher and W. A. Munson, Loudncss,
fts Definition. Measurement and Caleulation,
Journal of the Acoustical Society of America;
October, 1933,

spond approximately as the ear does.
These characteristics, which are known
as the ear-weighting characteristics of
the sound meter are made available by
operating a switch, which changes the
size of an interstage coupling capaci-
tor to droop the low f{requency re-
sponse.

When making noise neasurements
in which the annoyance factor of the
sound is of interest and the sound me-
ter should hear approximately as the
ear does, it is necessary to use the ear-
weighting characteristic which most
nearly corresponds to the intensity
level being measured. Absolute meas-
urements without reference to the ear
are made on flat.

Microphone Positions

An engimeer making noise measure-
ments for the first time may he sur-
prised to find level differences of 5 db
or more between microphone positions
a few inches apart and equi-distant
from the source. These differences
are attributable to the interference pat-
tern between direct and reflected
sound which is never completely ab-
sent, even when measurements are
made in the open air. At any given
microphone position, these reflections
will increase or decrease the sound
level, depending on the relative phase
of the reflected wave and the direct
wave. As a resuit, some reilections
will be n phase and will re-enforce
the direct wave, while others will be
180° out and will cancel and all phase
relations in between are possible. To
minimize the variations resulting from
interference, most acoustical test rooms
are made highly sound absorbent but
this precaution is not entirely ade-
quate with ordinary commercially
available sound-absorbing materials.
It is, therefore, advisable to make a
number of measurements in different
microphone positions which can then
be averaged to obtain a representative
noise reading.

It should also be borne in mind that
most pieces of equipment must be con-
sidered as a whole when determining
their radiated noise. It is difficult, for
example, to measure only the com-
mutator noise of a motor, because all
parts of the machine are fastened to-
gether in such a manner that sound is
fairly readily transmitted from one
part to another and the highest inten-
sities may be found. not necessarily at
their primary source. but at the par-
ticular part which is able to vibrate
most freely. It is, therefore, advisable
to make measurements spaced around
a circle with the machine in guestion
at the center.

[To Be Continued)
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HIGH | FIDELITY EV-635
| MICROPHONE
| USES "XL” PLUG

Electro-Voice has equipped the
new EV-635 High Fidelity Dynamic
Microphone for studio and remote
broadcasting, with the Cannon
Type XL-3-11
Plug—a quality
plug for a qual-
ity microphone.

Showsn at left is
the new XL-3-36
Wall Receptacle
(pin insert) en-
gaged with an XL~
3-11 Plug. XL-3-36
is priced at $5.43
List; and XL-3-85
(socket insert)
$4.93 List.

For a practical, low cost but h@gh
quality connector series having
three 15-amp. contacts, choose the
“XL". Four plug types and six re-
ceptacles with 3 adapter recep-
tacles are available. Min. flashover
voltage 1500 Volts.

e 08Tk

Above are the two zinc plugs
(Left) XL-2-12, List §1.20 and
(right) XL-2-11, List $1.25.

No other small electric connector
has all the features of the XL, in-
cluding the safety latch lock.

XL Connectors are available from
more than 250 radio supply houses
throughout the U.S.A.

For complete information
on the XL, write for Bul-
leting XL-347 and XL-PR1.

Address Dept. B-121. I SINCE 15

(11141:314

£ -

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

Bypass Capacitors

(Continued from page 19)

of value C.. Since €’ and G, in
series tune the coil. € is equal to the
series combination of € and C,, or

" Cy cc

c= or C,
C'+ Ca

—_
‘s
—

Experimental Check

Using the {oregoing method. nine
types**** of bypass capacitors (shown
in Fig. 2) were checked at 30 and 100
mc. A tabulation of the results of the
tests appear in Figure 3.

Only a few of the nine types could
be considered effective for byvpassing
at 100 me. Several of each type {(more
than four) were checked against each
other to insure a truer sampling.

Operation of Q@ Meter

In the operation of the QO-meter.
care must be used to eliminate errors
from backlash. The change in ca-
pacity is quite small and is hard to
measure at best. hence bhacklash will
contribute an appreciable error.

As a final operational note, the Q
of the circuit (coil) should be made
high so the meter will read almost
full-scale. thus allowing more accurate
data.

*#%*The types used happened to be on hand
and were used simply to demonstrate the method.

360-KW F-M TEST BROADCAST

Owen Fiet, checking instruments used in making
imp on u pylon antenna
before and after a recent f-m test broadcast

involving 360 kw of radiated power.
(Courtesy RCAY
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THANKS FOR
YOUR RESPONSE

requesting more information on the
wide-band superhet A-M tuner which
was described in an article on Page
20 of the December 1947 issue of
Communications.  Detailed perfor-
mance specifications, based on recent
tests made in collaboration with a
50 KW Southern California broad-
cast station, of the new tuner are
being mailed. Specifications  will
cover the balanced mixer with Ger-
manium Diodes, Broad band I-F,
Infinite-Impedance Second Detector,
Tuning Meter. Cathode Follower
and 10-ke Filter.. Production of these
tuners has been expanded and orders
are being filled from stock. Please
be patient and thanks again.

Address all future inquiries to

e KAPPLER e

7302 MELROSE AVENUE
LOS ANGELES 44, CALIFORNIA

MARCH 22-25, 1948
Grand Central Palace, New York City
HEAR — over 100 Technical papers.

many on F.M. and television.
MEET—many old friends.
SEE—176 Engineering Exhibits.

£ Day Registration is $3.00

THE INSTITUTE OF

RADIO ENGINEERS, Inc.
1 East 79th Street
New York 21. N, Y.
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Facsimile Transmitter
(Continued from page 15)

ing by 187, hut only mme of these posi-
tions is correet. The establishment of
the correct angular relation is referred
to as phasing.

A circuit is provided which acts on
the scanner motor automatically until
the correct relation is reached. A
commutator with a pair of brushes is
mounted on the drum shait in the pulse
generator and rotates at 360 rpm. It
has a conducting segment which com-
pletes a circnit from positive plate sup-
ply through resistors for 6° of rota-
tion.

The phasing commutator is a part
of a driven sleeve which (etermines
the angular position of the scanner
drum when it is rotating.  [ts angular
position is correct when the pulse-gen-
crator commmutator-conducting interval
occurs during  the  scanner-phasing-
commutator non-conducting  interval.
1{ both commutators conduct simul-
tancotsly. a relay iz operated by the
plate supply from the pulse generator,
A capacitor makes it possible for the
relay to operate on the short pulse
tarough the conmutator.  Operation
of the retay opens the power supply to
the scanner synchronons motor so that
it momentarily drops helow  synchro-
nous speed and the angular relation of
the ~canner drum to the pulse gen-
erator «rum changes.  This action is
repeated until the correet angular posi-
tion ix reached.

Phasing of Recorder

[t i~ also necessary to have a definite
angular relation between the drums on
the recorders and the drums in both
the pulse gencrator and scanners. Both
recorders phase automatically when a
suitable signal iz being recorded. This
consists of a signal for recording black
(maximum signal) for all but 15° of
the drum rotation, during which the
signal is zero.

If marking current corresponding
to black is supplied to the recorder
while the commutator circuit is made.
a relay will receive a pulse of current
each revolution of the helix drum. A
capacitor across the relay winding
makes it possible for the relay to oper-
ate on these pnlses, which would other-
wise be of too short duration. The
operation of the relay slows down the
synchironous motor.  Since the signal
for phasing is black except for a 15°
interval, the rclay will continue to op-
erate with each revolution until the
interval when the commutator circuit
is made falls within this 15° interval,
The recorder will then he correctly
phased.

!---..

BRIDGED ‘T’

ATTENUATOR
Type 420-2B82

20 steps, 2 db/ste.
Linear attenuation with
off position and detent.
2%" diometer, 2%s”
depth.

These Shallcross Features
Mean Better Performance—
Better Value!

Off pasition attenuation well in excess
of 100 db.

25% to 50% fewser soldered joints.

Noise level ratings that are factual.
(130 db. or more below zero level.)

Non-inductive Shalicrass precision re-
sistors used throughoat assure flat at-
tenuation to and beyond 30 ke.

Types and sizes engineered for all
needs. Attenuation accuracies of 1 %.
Resistor accuracies of 0 1%, on spe-
cial order.

1

- BRIDGED ‘T’

- ATTENUATOR
' Type 410-4B1

10 steps, 4 db/step.
linear ottenuation
with detent. 24" di-
ameter, 2%s" depth.

. POTENTIOMETER
Type €720-2A3

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

ameter, 1% " depth.

J

SHALLCROSS
ATTENUATORS

Shallcross variable attenuvators have proved
their remarlable quietness and service-
ability in dezens of applications for lead-
ing users in all parts of the world. Such
important details as the use of spring-
temper silver alloy wiper arms, silver alloy
collector rings and contacts, non-inductive
precision -esistors, and sturdy, substantial
mounting plates have made possible the
high standard of performance attributed
to Shallcross.

Standard iypes include ladder and bridged
T mixer confrols, bridged T and straight T
master gain controls and V.U. meter multi-

.pliers, wirewound and composition potenti-

ometers for grid control. Cueing attenua-
tors, and fixed pads. both compaosition and
wirewound, i all ¢ircuit configurations are
also availeble.

Write for Catalog and Attenuator Specification Sheef.

SHALLCROSS MANUFACTURING COMPANY
Department C-28, Collingdale, Pa.
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The Industry Offers

G-R 20-AMPERE VARIAC
AUTOTRANSFORMER

A 115-volt model Fariae, type V-20M, capable
of handling 20 amperes, has been announced by
General Radio Company, 275 Massachusetts
Avenue, Cambridge 39, Mass.

Type V-20M is rated at 3.45 kva: a 230-volt
model, type V-20HM, at 2.3 kva.

Output voltage is continuously adjustable
from zero to 17% above input line voltage. Ter-
(rim'_na] box is designed for use with BX or con

uit.

Overall dimensions are 776" x 94" x 5%4".

[ ((aurter ) otoz (o)

e B (z{(za(}o. -ﬂ%“‘d’””"’j G. E. SELENIUM RECTIFIERS

7 AP a . N - Two models of 1”7 square seleniuin rectifiers,
2647 Y_' L)’ B YWeURoR0™ 4FNRERNEL e CABLE: GENEMOTOR 6RS5GH1 and 6RS5GH2, have been made avail

- able by the tube division of G. E.

Each rectifier is said to be able to withstand
inverse peak voltages obtained when rectifying
(half-wave) 110-125 wvolts, rms. Ratings are
based on ambient temperatures of 50° to 60

The forward voltage drop through the recti
fier is approxitnately § volts at rated current
output

LENKURT ELECTRIC ELEVEN-CHANNEL
CARRIER SYSTEM

A system, type 42, providing up to eleven
duplex voice channels on a two-way radio cir
cuit, has been developed by Lenkurt Electric
Co., 1124 County Road, San Carlos. Calf.

System permits a 15-ke program channel with
one to eight added carrier channels

(RYSTALY

Reeves-Hoffman Crystal Units
are produced under rigidly contrelled
manufacturing conditions. Low humidity,
RH-9 close temperature control, and dust free RH-7B
air assure precision and dependable per- !
formance of each urit.

Individual Testing of each unit as-
sures uaiformity of production. All units of
a type must produce the same test results.

Pre-Aging of All Crystal Units
and etching to frequency assures not only
exireme accuracy but prevents any future
frequency drift due io aging.

RH-12 For Complete Information write RH-53
for catalog RHC-I.

VIS ISIRIIFE I A
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ALLIED CONTROL ALL-PURPOSE
RELAYS

Two all-purpose relays, types PO and POY,
ave been announced by Allied Control Ci
Inc., 2 East End Ave.,, New York 21, N. Y.
Type 1’0 1s supphed and 4-pole nor
maily closed. normaily open or double-throw
contacts. Has standard silver coutacts with
caTrying capacity of 15 amperes at 24 volts d-c

or 110 volts ¢ non-inductive. Coil rating up
10 1 volts, 25 and 60 cycles at 10.5 volt am
peres; 120 volts d-c at 2.5 watts. Dimensions
of 3-pole » 21 (height) 128" (length)
1587 (widtl I'he 4-pole is x 18" x

Type POY, iutend for operation direct from
late of a tube or g(her limited power circuit, 18
sem sitive, dual relay for nl;
Identical with type PO contact arrange-
ments, ratings. dimensions and mountings, ex
cept that it 1s not supplied with stop nuts. Coi

rating up to 10 volts d-¢ at 1 watt

HEWLETT-PACKARD
RESISTANCE-TUNED OSCILLATOR

A resistance-tuned oscillator, model 650A, whict
covers a frequency range of 10 eycles to 10 mc
n decade ranges. has heen announced by the
Iewlett Packard Company. 395 Page Mill Road.
alo Alto. California.  Voltage range is 00003
3 volts. Output impedance is 660 ohms

»hm wedance i1s also a le through an

BROWNING SWEEP CALIBRATOR

alibra 22. which is
W C
{od °
1S,
an y 0 ries
Wine er. Mas:
o ¢ Py
F ¢
teusit nar d the ¢ e
ay tube ¢ 5 3 tec! 1 M s
vailable ar ict s
positive or gative variable widith gate
outpnut is provided fo 5t PUTPOsEs The ¢
1 S d t n
¢ I f the ca at I D
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HARVEY SIGNAL GENERATOR

v.h.f 5TS. v
o have a cor outpuf 1l extre ely low
velope Har )
I.a ories. Co N 1
hri Mass. Constant output is maintained
v k vol c uit
ston-t t 1at( 1T
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W olt

(Continued on page 36)

Simple New W/‘ Couplings

Maintain Constant 51.5 Ohm Impedance

ANDREW
eq) COAXIAL

TRANSMISSION LINE
FOR FM-TV

Offerirg|the dual advantage of easy, sdlderless ass2mbly
and o conistant impedance af 51.5 ohms, this new ANDREW
e is available in fcur ciametess, Eoch Bee fully
meers official RMA' standcrds. It also is “ecommeded for
AM instellarions of 5 Kw 5° over.
Fabriccted in twenty foct lzngths with brass comiector
flanges silvar brazed to thz ends, sections are eaii y halted
together.| A circular syntiztic ribber "0’ goshet eFec-
tively sg#ls the line. Flux :orras.icn and pressure deaas are
avoided.|A bullet-shaped device positively conrec-s imner
condvdcys.
Clase tclerances are mointained on zharocteristic im-
pedansslin both line anc fitings, assur ng an 2:se it ally
"flat"* *ransmission line system.
Mecwniqully and ! electrically better than areviou: types,
this news|line has steatite insvlators of exzeptioaal y low
loss fackor. Both inner and outer conduchors of all four
size; are ol copper having very high coadectivi-yp
Florged 45 and 90 degres e bow sectiors, and @ complete
line of ckcessories and fitlings availoble.-
Better b mfe, than sorry. Avoid costl¢ post-inskaation
line chajges. Gel, complete techmical deta, and engireer-
ing odvite, from ANDREW mow.

45 30 @ % M 1c me e N U e e
[Ty

ATTENUATION
A CURVE

shows totat loss plus 10%, derating
factor to allew for resistance of joints
and deterioration with time.

Four diometers available: 6" —
3% —1%" ond 7",

Andrecr

CORPORATION
363 EAST 75th STREET + CHICAGO 19

Pionewr 3peciglists in the Manufacturz of @ Zomplete Line of Antenna Equipment
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These spirally laminated paper base,
punched and notched to meet the exact requirements of the customer.
Ask also about .

RECEIVERS

Phenolic Tubes are delivered already

#96 COSMALITE for coil forms in all standard broadcast receiving sets.
SLF COSMALITE for Permeability Tuners.

Spirally wound kraft and fish paper Coil Forms and Condenser Tubes.

There is a definite saving to vou in specifying and using Casmalite.

. See Our Exhibit #1220 ot the ..
I.R.E. Radio Engineering Show

6201 BARBERTON AVE.

SALES OFFICES —®

_ PLUGS &
&v v SOCKETS

P-506-CE
Plug with Cap 500 SERIES
Proven

Luality

For 5,000 Volis,
25 Amperes per
Contacl Alter-

5-506-DB ey
Scket with oble by circuit

deep Bracket

Characteristics.

Socket contacts phosphor bronze, knife-switch
type, cadmium ploted. Plug contacts hard bross,
cadmium plated. 2, 4, 8, 8, 10, anc 12 contacts.
Plugs and sockets polorired. Long {+akage path
from terminal, and terminal to ground. Cops and
brockets, steel parkerized {rust-proofed]. Plug
ond socket blocks interchangeable in caps and
brockets. Terminal connections most accessible.
Cap insuloted with convas bakelite.

Write for Jones BULLETIN 500 for full details
on line,

HOWARD B. JOIIES DIVISION

Cinch M Corp.
2460 W GEORGE ST. CHICAGO 18, Itk

7/. CLEVELAND CONTAINER

CLEVELAND 2, OHIO
« All-Fibre Cans+ Combination Metal and Paper Cans
- Spirally Wound Tubes and Cores for all Purposes
« Plastic and Combmahon Paper and Ploshc Items

PREDUCTION PLANTS alse :l Plymonih. Wisc., u;msnw; N Y. Cincage. H1 n:ImL Rith, Jameshorg N |
PLASTICS RIVISIONS 2t Plymonch Wisc, Odensbacg M. Y. o ABRASIVE DIVISION at Clevelacd, Ohls
223, 186 Sfaadway. N Y.C. als
1N CANADA — The Clevelant Contaioer Canada 114, Prescail Oslarin

647 Main SL. Hartlerd Comn

Trade Mark Registered

NEWQ!COMPLEE!

Radio Catalog

160 Value-Packed Poges «f
the LATEST ond BEST in
RADIO * TELEVISION and
ELECTRONIC EQUIPMENT
at LOWEST PRICES
Write for FREE copy. Address Dept. R.28

CONCORD "¢
S01 %H:(.:;(i?‘ ;Ivd. e g

LAFAYETTE RADIO CORP.
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COSMALITE”

FORMS FOR

&Il@

265 Peashtree St.
Downtown Chicago Branch - - 229 West Madison St.

The Industry Offers

(Contined from page 33)

RMC HYPER-MAG SPEAKERS

Speakers fea ; mag z
center dome with a parabolic ple(‘E!DI‘ which
is said to provide broad high-irequency dis-
tribution have beeu announced by Radio-Music
Corporation, Port Chester. New York.

The hyper-mag magnet design is said to con

centrate the flux densiiy the working air
gap with minimum leakage loss.
Three types are available: an 8 (12-15 watts)

with a 10C.10,000 cps range: [2°° ior 30 te
10.000 cps and 15 1o 20 and 25-30 watrts,
Bulletin HS.4 available upon request

»

UTC TRANSFORMERS

A line of ents, rs,
nodunlation. i &l
CG s

be
ansformer Corporation, 150 Varick S¢t, N. Y.
13 Ne Y.

Audio compounents range from low level, hum

bucking, nultiple-alloy shielded-input trans

formers tg 600-watt varisa modulation trans-

formers. Power and ﬁlament comp nents range
¢ . re

plate supply.

TRIPLETT MODULATION MONITOR

A modulation monitor, 3296, with tuming and
a-f ranges of 1550 to 30,000 ke and 60 to 10,000
cps, has been announced by The Triplett Elec-
trical Instrument Co., Bluffton, Ohio.

Four separate circuits for mcasunnga m: Per
cent modulation (average); peak flash per cent
maodulation; carrier shift; and audio output for
headphone. The peak indicator may be preset
for any per cent of modulation from 20.120.
The per cent modulation meter provides a rapid
up and slow down swing.
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W. E. INTERMODULATION
ANALYZER SYSTEM

A signal-generator (RA-1258) aud intérinodula
tion amalyzer (KA-1257), have been anuounced
by the Electrical Research Products Division
of the Western Electric Company. In opera
tioi, signal of two frequencies, the low
between 40 and 130 cycles and the high either
2000 cycles or between 7000 amd 12,000 cycles,
arc added by the signal generator with a mini
mum of ampiitude modulation of one irequency
by the other. The high frequency is attenuated
to a desired ratio, which may be 1:1, 1:2, 1:4,
or 1:10, and the two irtquencies combined in
a hybrid eoil. OQutput levels range between
+23 and —44 dbm at 600 olims cutput imped
ance. The summed voltage is passed through
the device under tes:.

The outpnt from ilie equipment being tested
is fed to the =analyzer where the pereentage
of mmtermodulaton, or the percentage of ampli
tude modulation of the h-f signal by the I.f
signal may be measured. A distortion phase
meter is provided for determining, when meas
uring variable density recordings, whether com
pression is occurring on the peositive or uega
tive half of the low frequency signal

in PANTHER and DRAGON Rubber Tapes

Testing the tape’s stretchability on a Scotr tester, as shown here, is only
| one of a series of quality control tests made during various stages of
| production that make PANTHER and DRAGON Rubber Tapes “tops

in tapes”. You can count on these tapes o be strong enough to stretch

without breaking . . . make betier splices that will last longer.

DU MONT SYNC SIGNAL GENERATOR

A svachronizing sigual geuerator, model TA 7 H . 2 H .

107 AR, g heen ameoumced by the television Made 5y a company in the insulation business for nearly 70 years,
fﬁ:ip';‘z““l'h"rﬁ.géﬂﬂ\gfe e, D 8 "}"“‘ Labs, PANTHZR and DRAGON PFriction and Rubber Tapes pass ASTM and
N ardr b . s, WY b B o . o . .
Equipment conforms to RALA “and  FCC federal specifications for electrical and physical properties with a wide

spees for standard outpnt sigmals, horizontal o £ f Th h . d h . . h 0 ful lich

il]{ld k_venicql (I!'ivmgt siguals, composite _undc]o margin ot satety. ¢y have proved (neir wortilt in successtul spuacing
ankmg Signa.. and COMPOSRILe SYIC stgnal. £ = - -

Lineatity text sigmals ac 900 eyclos provide 15 jobs of all kinds. Sold only through recognized

horizontal bars. while 137.5 kc signals provide
10 vertical bavs mixed with blanking. Dby
means of a switch. for use in Checking scan

indepencent wholesalers. Hazard Insulated Wire
Works, Division of The Okonite Company,

ning linearity of picture wmonitors and tele- B

vision receiver These horizontal and ver \Vllkes-Barre, Pa.

tical bars appear on two 3 cathode-ray tubes 6173
usexd multanedous monitering  (without

@unther and @rugon

friction and rubber tapes

switching) of all frequencies in the sync geu tion is suid to be 100 db or better. Resistors

erator are noninductively wound and sealed against
Leading edge: of egualizing pulses are also maisture and shock.

leacding edges of horizontal and vertical syac The back-of-pzanel depth is 27 for all units, or

pulses, thns nsuring perfect interlacing. A 27" when equipped with detent mechanism.

crystal oscillatdr at 1.7.5 ke, or a highly stable
self-¢xcited oscillator. may be selected by a
switch for nse as master wscillator. Sel
excited master oscillator is usetul for Sym-
chronizing the generator, by means of lock-in
circuit. to 60 ¢ycle power line or fo e
motely generated syac signal.

SHALLCROSS BRIDGED
T ATTENUATORS

\ series of bridged T attenuvators of 247 n
diamcter, has een announced by the Shallcross
Alanufacturing Company. Collingdale, Pa.
The series 4X0-OBO 20-step, are said to have
an attenuation characteristic essentially flat
from 30 to 15,000 cycles; attenuation in ¢/ pos

,
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PREMAY)
WO QUESTIN

about Premax

ANTENNAS

They Get the Signal

T
T

Premax Telescoping Tubular An-
tennas are widely usad for recep-
tion and transmission by amateurs,
and for commercial, mobile and
emergency installations. They may
be had in sectional types, in steel,
aluminum or monel—with extended
heights of 5 to 35 feet. Due to
their carefully engineered con-
struction, they get the signal.

%

ASK YOUR RADIG JOBBER

Div. CHISHOLM-RYDER CO.,
4809 Highland Ave. -

INC.

JK STABILIZED JKO-3

This is a crystal oven designed to
accommodate the following JK crys-
tals: H7, H1S5, H17 and others. Oper.
ating temperature is adjustable and
temperature stability is plus or minus
1° C. Heater is 6.3 volt and con-
sumption is approximately 1 amp.
Others on special order.

Visit JAMES KNIGHTS EXHIBIT,
BOOTH H, IRE SHOW,
GRAND CENTRAL PALACE

The JAMES KNIGHTS CO.

SANDWICH, ILLINOIS

Niagara Falls, N. Y. :

News Briefs

INDUSTRY ACTIVITIES

The IRE-RMA Spring Meeting on trans
mitters will be held at the Syracuse Hotel,
Syracuse, N. Y., on April 26, 27 and 28.

The Spring \leetmg committee consists of
Dr, \\'}g(: Baker, vice prcsldent of G. E.
and engineering director of RMA. V. M. Gra.
ham, Sylvania Electric. and assocmc director
of engineering of RMA, E. A. LaPort, RCA
International Division, and N Bngg:

Westinghouse Electric Manufacturing Com-
pany.
1.. C. F. Horle, chief engineer of RMA and

., G. Cuwmming, technical secretary of IRE
will arrange the technical committee sessions.
J. J. Farrell, G. E., will handle arrangements
for the technical program.

The Los Angeles section of the IRE will hold
its Pacific Coast convention at the Los Angeles
Biltmore on Sept. 30 and Oct. | and 2, simul-
taneously with the 4th annual Pacific Elec:
tronic Exhibition. C. Frederick Wolcott, tech-
nical director for Gilfillan Bros. Inc.,, will
svere as IRE liaison man for the exhibition.
Officers of the l.os Angeles section
are: Walter Kenworth, consulting engineer,
chairman; Bernard Walley, RCA.Victor field
engineer, vice chairman; Ray Montford, Les
Angeles Times chief television engincer. sec-
retary-treasurer: and Lloyd Sigmon, KMPC
chief engineer, coast convention chairman.

A. T. & T. has filed rates with the FCC for
50 to 15.000 cycles intercity channels.

Monthly rate asked for is $10 a2 mile. Rate
for 5.00-cvele channel, type most commonly
used Dy broadcasters at present, is $6 a mile

C. P. Clare & Co. has moved its N. Y. City
office to suite 210, 420 Lexington Avenue.

American Relay & Controls, Inc.. 2555 West
Diversey Avenue, has been purchased by David
T. Siegel. president of Ohmite, Inc. Plant
;-\I'Iill be at 4900 West Flournoy St.. Chicago 44.

Selenium Corporation of America, an affiliatc
of Vickers, Inc., Detroit, Michigan, and a unit
of The Sperry Corporation, has been volun
tarily dissolved. and succeeded by the Vickers
Electric Division, Vickers Inc., 2160 East Im
perial Highway, El Segundo, California.

The Parts Section of G. E.
ferred from the Specialty
ceiver Division.

Russell 5. Fenton, who was sales manager of
the section while it was incorporated in the
Speciakty Division. will contmuc in that capac-
itv. J. K. Eaton will remain as supervisor ol
commercnl SC'I"\ICC

. has been trans-
Division to the Re

PERSONALS

virgil M. Graham, director of technical rela
tions for Sylvania Electric Products Inc.. has
heen elected chairman of the Joint Electron
Tuhe Engincering Council which is sponsored
Ly the RM.N and NEMA.

V. M. Graham

. % w

William Petzold and Frank Holdenecker are

principals of a new organization, The Dilks
Company. located at Seymonr, Conn,. manufac-
turing Dilks Vocal-Aire speaker units.

Anthony Marra and Arthur J. Sanial, have
purchased the portable electric megaphone
patents, rights to manufacture, and inventory.
from the Guided Radio Corporation. N. Y., and
have formed the Audio Equipment Company,
Inc., at 80-20 45th Avenue, Elmhurst, N. Y.,
to produce these megaphones. Marra will
serve as presuient and Sanial as chief engineer.

Marra is owner of Audic Engineering
Corp., Brooklyn. N. Y. Sanial was formerly
ch:;f engineer and vice president of Guided
Radio.
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THE COLLINS
FM/AM TUNER

You've heard a lot about it and it
is truly the finest of its type on the
market today. No other tuner has |
the wide range response on AM
that this one has. Coupled with this
super AM circuit is Armstrong FM
with a full complement of tubes;
three 1.F. stages and two limiters.
We have taken no shert cuts to
bring vou the ultimate. You will
not be completely satisfied until
vou have one.

COLLINS AUDIO
PRODUCTS CO., INC.

P. O. Box 348, Westheld, N. J.
Plant on Route 29. Mountainside, N. J.

INSIDE INFO
"ELEMENTS OF II#.EI'IEHG

TAPE RECORDING and

AMPLITIER CORP. of AMERICA
398-31 Broadway ® New York 13, N. Y.

Be sure to visit

COMMUNICATIONS
Booth 290
At the 1. R. E.
Engineering Show

Grand Central Palace
New York
March 22-25, 1948
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Ray Hutmacher of Ray Huutmacher & Asso
ciates, ¢ hicago, has become Utah Radiv rep
resentative in lllinois, W isconsin, and St. Lonis
County, Missouri.

James F. Cosgrove has~ joined the Federc] Tel
cphone and Radio Corporation, Cliften, N, J,,
to act as dlistrict representutive for broadeast
equipment in th: New York-New FEngland

R. P. Lamons formerly castern distric:  rep
cesentative for Amlrew, is now with FTR as
district representative for broadeast equipment
covering lllinois, Indiana, Michigan. Ohio, Ken
tucky,  Minnesota, Wisconsin, Missouri  and
Kausas.  Headquarters are at 343 N. Michigan
Blvd., Chicago.

Wm. E. Wilson, who has been sales manana
of the Acme Electric Corp. of (‘'uba jor the
past three years, has been clected vice prosi-
dent in charge of sales,

E. E. Crump, iormerly of Bell Telephone Labs.,
and L. L. Libby. formnerly with Federal Tele
communications lLabs, are now president and
chief cngineer, respectively, of Ohmega Lab-..
inc., Iine Brook, N. J.

Corporalion is an outgrowth of Kay Eleetric
Company, Pine Brook., N. J., who will relin
quish its special development work to Ohmega
and concentrate on the manufacturing of elec-
tronic measurement instruments.

Donald E. Busse has been appuinted sales en
gincer of Wilcox Electric Company, Inc. Busse
was formerly with Trans World Airlines as
supervisor of ground radio engineering,

D. E. Busse

* o o
Willia'n. O. Spink has been named fiell engi
neer jor the radio division of Sylvania Elec
tric Products Inc. Spink will cover Michigan,

Ohio and Indiana territories
Robert A. Elliot is now manager of RCA
hroadcast auwdio sales. Prior to this assign

ment, Elliot supervised export sales of hroad.
vast andio equipment for the RCA International
Division

Richard H. Rudolph has been appointed sales
manager of precision and laboratory test equip
mut amd crystals for the Specialty Division of

LITERATURE

Pickering & Company, Inc., X W,
New York 19, have published a bulletin de
eribing  a dinmond cartridge. model D-120M
and equalizer amplifier, model 125H,

37th Street,

United Electronica Company, 42 Spring Street,

Newark 2, N, have released a 12-page
alog. Na. 1 GPW.7 deseribing  graphite
we tubes and 30-kv vacuum capacitors

The Scletron Division, Radio Receptor Com-
pany, Inc., 251 W, 19th Si.. New York II,
N. Y.. havc published a five-page bulletin
deseribing 19 selenium  rectifiers most fre
quéntly required by manniacturers, public
ulilities, labs ,maintenance and test depart
ments,  railre hobbyists, plating hobbyists,
ind amatenrs.

The RCA Tube Department has preparcd a 14
page technical booklet, RSB 1000, describing the
Npecial Red tube line. Booklet is available from
the Commercial Engineering Section. RCA
Tube Department, Harrison, N. J.

First of the Special Reds, which are identi-
fied by red bases for glass types and red
envelopes and bases for metal types, are the

5691, a high-mu triode; 5692, a medium-mu
twin triode: and the 5693, a sharp cutoff
pentode

Tubes feature girder construction which is
said to hold internal clements rigidly in ad
justment  and ultra-precise fitting of parts.

Hewlett-Packard Company, 395 Page Mill
Road, Palo Alto, California, have published a
4.page bulletin _ describing eleven instriiments
now heing produced.

A COMPACT

POWER RELAY

ror A WIDE RANGE
OF APPLICATIONS

This new addition to the Allied line of precision relays is available in 1, 2, 3, or 4-pole,
double-throw, normally-open or normally-closed and in double-brea< contact arrange-
ments,

These are some of the important reasons why this small relay is equipped to do a big job:

« Contact Rating—10 amperes, or 30 amperes for double-break contacts, at 24 volts D.C,
and 110 volts A.C. non-inductive with standard silver contacts. This rating is attained
>y high contact pressures which usually are obtainable only in a much larger relay.

« Coil Rating—D.C.—up to 120 volts. A.C.—up to 220 volts with # maximum contact
arrangement of double-pole, double-throw.

« Mounting—horizontal or vertical mounting frame for maximum adaptability.

« Terminals—easy-to-wire contacts and coil terminals are conveniemly located.

HERMETICALLY SEALED TYPE PR RELAYS
Type PRH-—Solder terminals. Up to four-pole, double-throw.

Type PRHO—Standard octal plug-in base. Up to three-pole. single-throw. normally-open
or closed or any combination of six contact arms.

ALLIED CONTROL COMPANY, Inc.

2 EAST END AVENUE = NEW YORK 21, N. Y.

The units

illustrated represent a complete

redesign of our older precision attenuators for
laboratory standards. Flat for all frequencies in the audio

Reasonably flar to 200 k.c. up to 70 db.

Bulletin sert on request,

range.

Manufociurers of Precision Electricol Resistance lnsiruments

JERSEY CITY 7 N.J.

337 CENTRAL AVE. »
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i 90811 HIGH FREQUENCY
RF AMPLIFIER

The No. 90811 RF Amglifier is the same unit as

vsed in the No. G810 complete 2-6-10=20

meter Hom Band crystal controlled transmitter,

Can be panel or base mauntzd. Uses 8298

or 329 tube with normal 75 watr output.
I (Higher output may be obtained by the use of
forced cooling.) Provisions are made for quick
band shift by meons of the new 48000 series
high frequency plug-in coils. Extremely com-
pact. Chassis 4" x 7%’ exclusive of flanges.
Over-oll height 6%3".

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

M

ADVERTISERS IN THIS ISSUE
COMMUNICATIONS INDEX
FEBRUARY, 1948

ALLIED CONTROL CO., INC.
Agency: Michel-Cather. Inc
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for A-F DISTORTION and
NOISE MEASUREMENTS

LYW AMD NOIBE METER
AT Tme  ggum e aTS
QENERAL RADIO OO.
RIS mASh 84

. . . in Sound on Film and Disc Recordings
. . . in Produciion Tests on Radio Transmitters & Receivers

FROM necessity, because of war production, the
pre-war very popular Type 732-B Distortion &
Noise Meter was dropped from the G-R line. It is
now in production again to meet an insistent de-
mand for a metér to supplement the new Type
1932-A which is designed primarily for broadcast
and communication applications.

The Type 732-B is equipped with a 400-cycle
high-pass L-C filter so that harmonic content
measurements of a 400-cycle signal can be made
raptdly. Because of the width of the pass band,
unsteady signals, “wows'" and other irregularities
do nor affect the accuracy of measurement.

The ease with which accurate measurements can
be made over the distortion range of 0.25 to 309
and noise range of 30 to 70 db below 100% modula
tion, make it very valuable in these types of pro-
duceion testing:

ON RADIO TRANSMITTERS

@ Signal-1o-noise ratio

power
r-f levels

@ Distortion vs
t frequency

percentage meodulation

@® A-F response

@ Noise vs carrier lewel
@ Hum modulatios

@ Hum level

ON RADIO RECEIVERS

@ Distortion & noise vs a-f outout
@ Whistle cutput ¢t 2nd ard 3rd harmonic of if.
@ Two-signal cross-talk

The bread pass band characteristic of this meter
is particulary useful when making distortion
measurements on sound on film or on disc recordings
where the fundamental frequency is not constant.

The Twpe 732-P1 Range Extension Filter is
available as an auxiliarv unit so that measurements
at additional frequencies of 50, 130, 1000, 5000 and
7500 cycles can be made.

TYPE 732-B DISTORTION and NOISE METER . . . . $374.00
(For either 0.5 to 8 Mc or 3 t> 60 Mc carrier range, specify which)

TYPE 732-P1 RANGE EXTENSION FILTER . . . . .. $209.00

WE HAVE A FEW IN STOCK. ORDER NOW FOR FROMPT SHIPMENT

GENERAL RADIO COMPAN

920 S. Michigan Ave., Chicago §

90 West St., New York €

Cambridge 39,
Massachusetts

950 N. Highland Ave., Los Angeles 38
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- JICRO-SELECTVITY"

” e
ONLY PHILCO HAS IT! -

oot

—

e _
]

-~

-

N & " -

The amazing PHILCO FM “Channel Saver” Cir-
cuit operates within a band width of only 20 . .
Kilocycles. Its “micro-selectivity” —beuer than ¢ Philco Radiophone Systems are Available
85 db, down at 40 Kc from center frequency— for Operation on All Frequencies As-

permits adjacent channel operation on‘the basis signed for Mobile Communications.
of present frequency allocations. This allows

higher standards of efficiency in onmly half the  ® Free Engineering Ccnsultation Service.

channel wiath withour loss in voice qualiry, pro-

tects you against equipment obsolescence, Only

PHILCO Has It. .. Plus . .. many new develop-

ments in equipment design. Mail the coupon, e, s s e S S ———

today, for full details. Dept. J-9, Indusirial Division l
ADDRESS_

Philco Corporation |
Ty

C and Tioga Streets
PHILADELPHIA @ PENNSYLVANIA Sy

® Nationwide Service Organization.

Philadelphia 34, Pznna.

Gentlemen:

PHILCO FM Radiophene Communication
System.

NAME. L ——

|
|
|
|
|
: Please send me information about the new
|
|
|
|
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