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General Application

LOAD RANGE *REGULATION
MODEL VOLT-AMPERES ACCURACY

Extra Heavy loads | 150 25.150  o05%

3-Phase Regulation 250  25.250  0.2%
o LOAD RAMNGE *R:iGULATION 230 50 - 500 0.5%

; LOAD RANGE *REGULATION = MODEL  VOLT-AMPERES  ACCURACY
| MODEL  VOLT-AMPERES ACCURACY 1200 100-1000 0.2%

| ————— — | 5000% 500-5C00 0.5% 2200 200-2000
3P15,000.1500-15,000  0.5% © '"h0ns 1000.16.000  ©.5% Rt

| 3P30,000 3000-30,000 0.5%
' ’ 15,00* 1500-15,0 0.5%
3P45,000 4500-45,000 0.5% o 0-15,000 /e

0.2%

. * Harmonic Distortion on above models 3°%,.
Lower capacities also available.

= -]

400-800 Cycle Line
INVERTER AHD GENERATOR REGULATORS
FOP AIRCRAFT.

Single Phase and Three Phase

LOAD RANGE *REGUWATION
MODEL  VOLT-AMPERES ACCURACY

D500  50- 500 C.5% . GENERAL SPECIFICATIONS:

D1200  120-1200 C.5:/c ‘ Harmonic disfortion max. 5% basic, 2% *'S$"” madels
g:g;gg 2755 '_ 2755% ggoj: Input voltage sange 95-125: 220-240 volts {—2 models)
Other capacities also available Outpul adjustable bet. 110-120: 220-240 (—2 models)
T—— ; Recovery time: 6 cycles: * (9 cycles)
Input frequency ronge: 50 to 65 cycles
Power factorrcnge: down to 0.7 P.F.

Ambient temperoture range: —50°C to + 50°C

The First Line of standard electronic
AC Voitage Regulators and Nahat_mns

Pl

All AC Regulators & Nobatrons may ke used with no load.

*Models avoiloble with increosed regulotion occurocy.

Special Models designed to meet your unusual applications.

Write for the new Sorensen cotolog. It contoins complete
*

The NOBATRON I."Ie specifications on standard Voltage Regulators, Nobatrons,
Increvolts, Transfermers, DC Power Supplies, Saturable Core
Reactors and Meter Calibrators.

Output Load Range
Voltage DC Amps.

6 volts ]5-40-]00 ¢ OICQCCVQQOQCO.cc‘cacoac.lc.ac.o..'..c sH 000

SORENSEN & CO.. 1oc

« Regulation Accuracy 0.25%, from 1/; STAMFORD CONNECTICUT

ta fudl load. Represented in all prircipal cities

www americanradiohistorv com
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PHILCO sucnmen

GENERATOR

N
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For the Rad o and Televl-
sion Serviceman — for the
Experimentzr — for the
Amateur — for the Radio-
Electronics Engineer

el

PHILCO 7008

The only completely self-contained and moderately priced instrument for aligning television and

FM receivers. Includes 5 different signal generators with their associated controls; a complete
ascilloscope with centering, gain, focus, intensity, phasing and blanking controls, and power sup-
plies; separate RF probée for measurements of sensitive circuits without disturbance. Removable
crosshatch screen for ultra-short 3" cathcde-ray tube. Compartment for cables and RF probe.

COMPLETE PHILCO TEST EQUIPMENT LINE
WRITE FOR TECHNICAL LITERATURE
Philce Corporation, Philadelphia 34, Pa.

Primarily, to provide for the needs of radio’s largest,
best informed group of service technicians—the 25,000
No. 7008 Philco Visval Aligrment members of Philco Service — Philco engineers have cre-

Generator ated this complete line of precision instruments for radio
No. 7¢01 Philco Electronic Circuit measurements, in compact, portable, inexpensive form.

Master The unique, practical advantages of Philco equipment
are widely known today, wherever electronic devices are
used—in communications, laboratories, and industrial
plants. If you use, or plan to use, electronics in your
work, get the facts now about Philco Test Equipment.

PHILCO CORPORATION . Philadelphia 34, Pa.

COMMUNICATIONS FOR DECEMBER 1948 o |

No. 7G70 Philco RF Signal Generator
No. 5072 Philco Crosshatch Generator
No. 7G30 Philco Dynamic Tester

No. 7019 Philco Junior Scope

www americanradiohistorvy com
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Including Television Engineering, Radio Engineering, Communica-
tion & Broadcast Engineering, The Broadcast Engineer, Registered

LEWIS WINNER

U. 8. Patent Office.

COVER ILLUSTRATION

A ptm transmitting site for a 23-channel system developed to serve

Edifor as a link in telephane service between New Glasgow, Nava Scotia
and Charlottetown, Prince Edward Islands, Canada.
(Conrtesy Federal Telephane and Kadi
TELEVISION ENGINEERING
Television at \WRZ. ..o e Sidney V. Stadie 8
3 Complete Setvp at Soldier’s Ficld Center [las Equipment Raow
F. WALEN with Andio and Video Apporatns, an FM and T1° Transmitier
Ass + Edi Room, Three-Bay T1 Batweing and Two-Bay FM Pxlon Atep a
ssistan itor }Tq‘uicr 656" Abote Sra lLevel, Televan Facilitics, Microteat e
SRR, efe,
SOUND ENGINEERING
Audio Facilities at the WBZ Radio-TV Center. ... .. Charles Vas-adl 12
Facilitics for Fonr“Smh'onr:——.‘!.’ll, FM. TI and lurcr‘nutimml——
. . Tncinde a cdaster dudio Uontrof with Two Scparate Monttoring
Bryan S, Davis, President .S'_\-:h-:,us, Three Dnal-.\'[u'rd"l'nrnmbg Sinagle-Unit Arrangements,
. . and Provision for 6:Channet Push-Button Steitching.
Paul S. Weil, Vice Pres.-Gen. Mar. ‘ '
F. Walen, Secretary M"CROWAVE LINKS )
, . Microwave TV Networks. ... oo Samuel Freediman 16
A. Goebel, Circulation Manager Concluding Installment weith Data on 19002100 Me Equipment.
Microwave Tubes. Anteninas and Transmission Lines.
VHF COMMUNICATIONS
Cavity Resonators as Filters at VHI . ... ... .. .. H. W. Jaderhoim 13
Application afSFl'ltrr: in Rﬁl[a_\' Tran;ému':trr.\' fo‘; i}‘lobih' aud
. Pomnt-to-Point Systems, aud Multipic Recetver an ransmitter
GO IR LIG L D L Operation from Single Antcuna.
James C. Munn
2253 Delawars Dr., Cleveland 6. Ohio
Telephone: Erieview 1726 TRANSMITT"“G TUBES .
Tube Engincering News. ... oo iiiin i oD
Miniature and Provimity Fuze Tubes in IHearing-Aid Type
Transmitter and Receiver for Uoaching Applications. Tetrodes
in Single Sideband Transmission wud Class ¢ FM aud AM
Hork,
Pacific Coast Representative: COMMUNICATION SYSTEMS
g e : Comercial Single Sideband Radiotelephone System. ... F. .\, Polkinghora 24
1852 W. Sixth St.. Los Angeles 14, Calif. Singie Sideband System, Used Effectively Thirty-Three Years
Telephone: Michigan (732 Ago, Now Being Applied to Selvc Many Channel Problems;
AT . . Oure Method Designed for Point-to-Point Operation in the 3.4-23
Sufte 1204. Russ Building. San Francisco 4. Calif- and 2.7-14 Me Bands with 200.1att Peak Potcer for 200 to
Telephone: SUtter 1-2251 2500-Mile Ranges.
ANTENNA ENGINEERING
R AFeratt ANEEINAS . . ot e e ke Sidiney Wald 28
- Part 1 . . . ifow te Use Churts to Find Keactance and
Resistanee of Siv Typical Types of Aiveraft Antennas.
Wellington, New Zealand: Te Aro Book Depot.
Melbourne, Australia: MeGill's Agency. INDEX
. -
Entered as second-class matter Oct. 1, 1937 at Anmual Index, CoMMUNiIcATIONS, 1948 ... . . oo 30
the Post Office at New York, N. Y., under the
Act of March 3, 1879. Subscription price: $2.00 MONTHLY FEATURES
Eer 3:3;— in the United Sme: °50Am"ica and News ant VICWS. oo vt tore et i e Lewis Winner 7
e Gl SO AR L LG L Veteran Wireless Operators’ Association News. ..o 20
foreign countries; 33 cents per copy. o e
The Industry Offers. ..o e 37
CoMMUNIcATIONS is indexed in the Imdustrial News Briefs of the Month, ..o o oo . 38
Arts Index and Enginecring Inder. Advertising INAEX + oo e e 10

Entire coutents Copyright 1948, Bryen Dutvis Publisiting Ce.. Inc.

Published monthly by Bryan Davis Publishing Co., Inc.
@ B ;5

52 Vonderbilt Avenue, New York 17, N. Y. Telephone MUrray Hill 4-0170
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WILCOX - ad

PIONEER EQUIPS GROUND *STATIONS WITH
Wilcox Type 378A Package Radio

PACKAGE DESIGN SPEEDS YOUR INSTALLATIONS

The Type 378A iscomplete from nicrophone to antenno, ready
for tannection to power mains. 8 is designed for aeronautical

VHF ground-oir communicaticns at smoller troffic centers. T
PROVEN COMPONENTS INSURE QUALITY AND F ' i
PERFORMANCE —The Tyae 305A VHF Receiver and < i

Type 364A VHF Tronsmitter (50 wotts) are the principal
comgenents of the 378A. Long vsed seporately and

field-tested by leading o'rlines, these units are now
avcilable in package form. o

NEW AIDS TO CONVENIENT OPERATION
The telephone handsel with its convenient push-to.
folk button, serves as both headphone ond micro-
phone, with on aux liary loudspeaker for incom.
ing calls, The 37BA includes desk front, messoge
rock, ond typewrier space — there are ho oc-
cessories 10 be added.

LOCAL OR REMOTE CONTROL~If de-

sired, the control ponel can be removed

and the 378a remotely controlled, either

by re-installing the panel at the operot-

ing position or by simple adoptation to
your existing contral equipment,

“Picneeroir:roft ore olso 100% equippsd
with the ne'w WILCOX Type 3614
Airborne YHF Communication System

WILCOX ELECTRIC COMPANY

KANSAS CITY 1, MISSOUR)

WILCOX Means Dependable Communication

PWrcte fad’dgt for complete information

COMMUNICATIONS FOR DECEMBER 1948 o 3
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The Treasury Department acknowledges with appreciation the publication of this message by §

COMMUNICATIONS

This is an official U.S. Treasury Advertisement prepa red under auspices of the Treasury Department and the Advertising Couneil
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THEY'RE BETTER BECAUSE...

"

h — SYFDJ/AC* PLATES, the revolutionary
Simac development, withstand excessive abuse. Manu-
factured by an advanced technique, these plates can handle
momentary overloads in excess of 1000%, consequently
they contribute appreciably to the tube's life.

APPLIED RESEARCH by Eima: engineers

has produced a thoriated tungs-en filament

:

ing characteristics make the 4-65A well .dapted to

with ample reserve emission. Its instant heat-

mobile applization.

EIMAC. PRC CESSED GRIDS, manufactured by
an exclusive techyicue impart a high degree of opera-
tional stability. 3oth primary and secondary emission
are controlled.

SPECIALLY DESIGHED screen

grid effectively shields input and

output circuits,within the tube, without excessive screen
power. All internal structures are self supporting without
the aid of insulating hardware.

These are but some of the features that combine
to make the Eimac 4-65A a better tetrode. It is
unexcelled in its category as a power amplifier,
oscillator or modulator. For example,in typical op-
eration as a power amplifier or oscillator (class-C
telegraphy or FM telephony! one tube with
1500 plate volts will supply 170 watts of output
power with less than 3 watts of driving power.
A complete comprehensive data sheet on the 4-65A

CDONTROLLED PRODUCTION pra:-
tices include a slow oven-anneal to re-
move the last vestige of residual strains, and four to
eight hours of testirg under severe YHF conditiors.

*Trade Mark Reg. U. S. Pat. Cif.

Follow the Leaders ro

has just been released. Write for your copy today.
EITEL-McCULLOUGH. INC. 855
204 San Mateo Ave., San Bruno, California TV The Power for R-F

Export Agents: Frazer & Hansen, 310 Clay Street, San Fiancisco I, California

COMMUNICATIONS FOR DECEMBER 1948 ¢ 5
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WIRES and CABLES

THE ij{m OF ELECTRONIC EQUIPMENT

When you list the qualities most desirable in a sup- and cables in volume exactly to specifications,
economically and promptly.

plier of wires and cabies for your electronic equip-

ment, you will find that Lenz most nearly answers Third, it is a reliable organization with over 40 years
your description of a dependable source. background of dependable service to the communi-

cations industry.
First, this company has the engineering background
Make Lenz your principal source for wires and cables.

A Lenz wirz engineer will gladly consult with you
regarding your special requirements. Correspondence

and experience, the knowledge of your requirements
in wires and cables that are needed to help draft

your specifications. s invited.

Second, it has the facilities to produce these wires "*IN BUSINESS SINCE 1904""

LENZ ELECTRIC MANUFACTURING CO. * 1751 No. Western Avenue, Chicago 47, lllinois

s
=
B
¥
=
=
-
E
3
4

BT ity

W L L U

& ®© COMMUNICATIONS FOR DECEMBER 1948

www americanradiohistorv com



www.americanradiohistory.com
www.americanradiohistory.com

Toe Trievision ALLocatiox puzzle,
which hias prompted a score of ronnd-
the-clock FCC conterences and hear-
ing< in Washington «nring the year.
appeared closer to sohttion than cver
betore at the latest TV engineering
meeting which wis concluded during
the tir=t week i December,

Several very plansible plans were
submitted], me of which involved o
cartier ~yne system which would per-
mit ~atisfactory operition of co-chan-
nel stations 130 mites apart, in accord-
ance with present separation practice.
Reporting on the sy~teni, which his
been wsed in syne tests bhetween
WXNBT in New York and \WNBW in
Washington, Ray D Kell, of RCA
Labs. <and that the tests indieated that
it the level of the interfering ~ienal
produces havely visible hars in the pie-
ture nnder non-syne operation. i live
to tentoll inerease in the interfering
signal Tevel produces the <anie visible
elficet when the two carriers are syn-
chromized, This value of improvenent.
Kell <aidl i Tor a vandom phase reli-
tionship hetween the two carriers, and
at the most desirable phise position
the improvement i about thirty times
the voltage. It wias pointed out tht
thiv phise relationship will change due
to iy factors and some mean value
between  optimum phase  relationship
and the most untavorable phase rela-
lilllh]li]) i a1 reasonahle vilie of im-
provement o be expected, Kell de-
claved thar on this hasis it was 1elt
that an improvement corresponding to
a reduetion ininterfering signal by a
fuctor of about ten times in voltage
miy e reasonably expected.

The sxystem has sueh merit, report-
el PENC that it should be eomsidered
i o factor i atlocations planning.

In another solution approach, Philip
170 Siling, of the RN Frequeney Bu-
rein, ~akl that the FCC should make
it~ sissigimnents upon the bisis of pro-
tecting the 2 mv m contour of metro-
politin ~tations Tor not less than 90
of the time, Thus, he pointed out, the
~ervice arcis of these statioms would
be extended o approximately  the
M0 av meocontour for not less than

. COMMU

N

LEWIS WINNER, Editor

DECEMBER.

1948

The TV Channel Problem

SO of the time by the use of syu-
chronization of carviers. where that is
required  tor adequate service. And
v-hen this i~ done, the stations should
he protected to the 500 ny/m contour,

siling alro suggested that the FOU
permit the use of directional antenis
viere such use will provide the oper-
ation of new stations without impair-
rient of service from existing stations,
It wis also proposed that higher power
I¢ permitted in some arcis,

Additional  pertiment solution  data
were offered by T T Goldsmithy Jr,
of Dudont. whae reported on a series
o1 troposphere, tervain and  allocation
tests recently completed. Aecording to
Goldsmith, the 300 uv/m contonr of 2
stiation should he protected for a net
service 9067 of the time. It has been
tound that the <hadows of hills and
buililings matevially chinge the meas-
ured average ticld intensity from that
caleulated 1rom the smooth carth pre-
dictions.  Field  strength values  tor
ues of the measurements mide were
tound Dbetween the values  predicted
by theory and values 200db lower than
these.  Necordingly, ~aid  Goldsmith,
some latitude should e allowed for
this practical condition when chooxing
sitfe allocation spacings for stiations.

Commenting on the present height-
powver Tormula, which wis et up in an
attempt to egnalize areis,
ioldsmith stated  that  thas Tornwli
vould ted to discourage high an-
ennas where the reduction of power
vere enforeed. 1t seems as if the dir-
Aenlty les in the fact that the tropo-
spheric
narily a function of power only anil
e relatively Tittle affected by antenna
height. However, the ddesired  signal
strength s influenced advantageously
by inereased  height, particularly o
those service arcas at distances of 20
to 30 miles.

service

mterfering  signals  are pri-

Goldsmith also revealed that meas-
urements have indicated that reeeiver
and transmitter improvements make it
possible to detect signal interference
when o ratio of 300 parts of desired

ﬂmTuw}g ;

signal ta one part of undesired signal
exists. For practical purposes, though,
a0 100:1 sigmal strength ratio is prob-
ably  adequate. 1t was pointed  out
that thiz ratio should he the one which
applies after having provided o ter-
in factor correction,

Discussing the syvne approach. Gold-
~mith ~aid that perhaps the use of fync
oscillators for a pair of transmitters
may make the co-channel beat between
the carriers less praminent. It was in-
dicated that the non-syne operition ol
the frequency-madulated  sound chan-
nels must be considered. In
citses, he said, the sound «istortion has
proved as severe as the co-channel pie-
ture distortion. [t was felt. declared
Goldsmith, that the adjacent channel
riatio at the receiver mput terminals
way safely be reduced to 1:1 for allo-
cition purposes, but it wis not be-
lieved that adjacent channe! operation
m the sime service area is practical
because of the ~ignal distribution due
to the terrain iaetor,

~0one

A ground-wave 2000 uv m o contour
as gL primary service arei, protected
under all conditions, was satisfactory
according to the report. which adderd
that  wherever  possible protection
<hould furthee be granted to the 300
ne moas o secondary service boundary.

Testimony at the conference also
revealed that the ultra highs were no
longer being dismissed as remote areas.
Many declared that these higher bands
would be used and very soomn, with
hoth receivers and transinitters becom-
g available before long. Tt was indi-
cated that the transmitting powers may
be low, but sufficient for satisfictory
localized coverage.,

Sinee these <olution proposals may
be the answers to an effective alloca-
tion plan and the eventual liting of
the freeze, the need for immediate
action was  stressed by many.  Ac-
cordingly a special committee was set
up to evaluate the suggestions and
perhaps arrive at a program which the
1FCC could adopt officially, 1t is be-
lieved that the committee’s  tindings
will be available in the early weeks of
January, We haope sol—I0 W,

COMMUNICATIONS FOR DECEMBER 1948 ¢ 7
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Test pattern of WBZ-TV

TeLrvision 1x BosToN .
February, March, April,
finally T-Day, June 9, 1948

At first, it was hoped that \WBZ-TV
would be on the air by early spring.
Winter came upon us early last De-
cember and from then until late spring
the erection of our tower was at a
standstill.

Mauny days were too cold and windy,
making it impossible for the riggers
to work. For a full two months it
was a continual battle in an attempt to
kecp the snow cleared from the tower
steel. New England's worst winter in
decades continued to be equally dis-
couraging throughout the months of
April and May. When it came time to
hoist the TV pylon and super turn-
stile antennas atop the tower, it took
a period of two weeks to do a routine
three-day operation.

While this activity was going on
outside, we lost little time within the
contines of our building. Plumbers.

.. January,
May and

TELEVISION

by SIDNEY V. STADIG

Technical Superviser
WEBZ-TV

bricklayers,  carpenters, plasterers,
etc., were busily Jaboring at their spe-
cific duties and in the niddle of all
this activity, our own crew was dili-
gently working on the installation of
our 3-kw television transmitter' under
the supervision of William C. Ells-
worth.*

Last January we were fortunate to be
able to obtain two sets of field camera
equipment.’ This gear was set upinan
antiquated studio of WBZ, then located
at the Hotei Bradiord in downtown
Boston. Thi~ enabled us to form our
technical staff to obtain firsthand
working knewledge of the equipment
prior to the time we would have to use
it on the air.

Television intercst in Boston actu-
ally got underway last December when
NBC fed the Louis-\Walcott hght for
studio viewing. The program was
piped in over the A. T. & T. micro-
wave relay link into Bowdoin Square.
from which point the New England

TV Facilities at New Center Include Four Major Points
of Operation: TV Equipment Room with Sight and Sound
Setup (Audio Facilities Include Consolette Which Permits
Four Studio Microphone Positions, Two Turntable and

Six Remote Input Positions for Projectors, Network Line,

Remote Lines

and Speaker

Monitors) ; Projection

Equipment (16-mm and Two 35-mm Film Units) ; TV /FM

Transmitters,

and Mobile Televan.

Three-Bay TV

Batwing and Two-Bay FM Pylon Mounted on Tower 656’

Above Sea Level.

COMMUNICATIONS FOR DECEMBER 1948
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Telephone and Telegraph Company's
land wire 1acilities carrivd it to the
WBZ studios. Over two hundred peo-
ple viewed this telecast, received on
nine jeeped* receivers.

This instigated a series of feeds
from NBC to WBZ which were spon-
sored by various receiver manufactur-
ers. The demonstrations also atforded
manufacturers an opportunity to set
up receiver distributors throughout
this area in anticipation of a signal
emanating from \WBZ-TV.

In April, television gained still more
headway. In cooperation with the
Boston Post, \WBZ-T\" and the Elec-
tric Institute of Boston, it was decided
that television should be a kevnote of
Boston's First Aunnual Elcctric Show.
Arrangements were made with various
receiver manufacturers and distribu-
tors to set up over 100 receivers to be
located at various hooths at the show.

This presented two serious prob-
lems: (7). the distribution of both
video and audio and (2), program
makeup. The frst problem wa- nego-
tiated successfully by building a group
ot wide-band video distribution am-
plifiers and by stringing miles of coax-
ial cable all over Mechanics Building.
Receiver manufacturers were then re-
quired to supply jeeped receivers,

In video work, proper line termina-
tion is as important as proper termina-
tion of antenna feeds for TV receivers
in order to eliminate ghosting. Mis-
match due to improper bridging and
termination of lines necessitated seri-
ous constderation. for each of the five
coaxtal distribution lines had an aver-
age of twenty different tvpes of re-
ceivers on them. Finally, this problem
was ironed out and good pictures were
received throughout the hall.

Program fare was supplied from

1iRCA TT-38. :Westinghouse headquarter’s
engineer from Philadelphia. 3RCA TK-30A.
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At leit:
Vestiginl side-baod flter is at rear right.

three sounrees, cach fed to the inpmt
end of the video distribution setup
where the switching was made from
one sotrrce to the next. All TV net-
works in New York sanctioned feeds
to this show via existing microwave
facilities.

WBZ-TV set up a temporary icon-
oscope camera chain with a  16-umm
film projector at the studios and micro-
waved film shorts to the show, The
fcature program of the show was a
Miss TV contest put on right at the
hall.  The WRBZ-TV telezan, mobile
control truck, was set up inside the
building 1o act as a control point for
two camera chains on the stage.  Each
day a group of contestants performed
before the cameras, with semi-finals
and finals staged at the close of the
weck.

Station Facilifies

WBZ-TV facilities may be sub-
divided into four separate groups: the
main c¢quipment room, television pro-
jection, television equipment and the
mobile televan.

Main Equipment Koom: Iy addition
to the audio racks and recording ma-
chines® i the main equipment room,
two TV monitor racks, transmitter,
side-band filter and diplexer are on the
left-hand side, and the IFM transmitter®
with its monitor racks on the right-
hand side of the room. The master
console for the TV transmitter is mid-
way between the two transmitters.

In one of the TV monitor racks are
the aural transmitter which contains

WBZ-TV transmitter operating console,
[ At rmh(
W, C. Swartley, WBZ station manager;

foreground, with TV

transmitter (hatknmund ),

Mierr ij=[o]=/a/a}ald

which is located in the main equipment room.

FM transmitter being viewed by officials prior to the increase in power to 10 kw (left to right)—
Gueilym Price. president of Westinghouse Electric, and W. H. Hauser, WBZ chiei engineer.

o somud frequency  and  modulation
monitor,”  progriam wmplifier,” and
audio monitor amplifier” audio jacks
«nd convenience outlet panel.

The sccond rack for the video trans-
witter  comaing i stabilizing  (video
Ine) amplifier!® o video carrier fre-
quency meter,' an rf patch panel and
necessary  power supplies o operate
the master monitor in the TV console,
ind the demodulator.™

The television trinsmitter
Dled in eight steel cabinets that con-
tain the necessary components of hoth
a video transmitter and a sound trans-
mitter with their associated power sup-
slics and control circuits.

The anral section utilizes an 17M
exciter,”  followed by triplers and
doublers that drive a4 power amplifier
employving an 8D21 dual tetrode.

The video section employs a stand-
aederystal oscillator followad by a
riplee and doublers that drive another
AD21 final amplifier.  This stage oper-
ites s a grid-modulator power am-
lifier.

Six 4D27s in parallel modulate the
zrid of the final amplifier, The video
svstem is a high-gain, three-stage am-
plifier with excellent frequency and
phase response, utilizing a  constant

15 f1ssen-

The term Jeep applics to the conversion of
A standard TV recviver chassis so that it will
1ake a standard 2-volt video signal, rather than
picking up the television signal direct from the
antenna. 1o reality, it is much like a phono
audio input on a receiver when the andio is
injected after the second detector, rather than
«doriving the signal through the #f and 1f <tages.
stages.

5Scully, *Westinghouse FM-10, 7G-R 1170+
AD. *RCA BA-L *RCA x2-C1, WRCA TA-38.
MRC.N WFEF-44,

RN WM 120 WAL,

HRCA.

resistance network in the anode of the
modulator stage. This network makes
the internal impedance of the power
supply a part of the plate load, thus
permitting  frequency  response  down
to and including de. A clamp circuit
tvpe of de restorer is used in the grid
circnit of the modulator which clamps
on the back porch of the horizontal
pulse.

Dual unit reflectomeiers are in-
cluded in both the sound and picture
owtput circuits,  These units are an
invaluable aid in checking and main-
taining proper output characteristics.

They perform three main functions :

(1) Measurement of the sar on the
main transmission line.

(2) Measurement of the peak of sync
power output  (when calibrated
against the dummy load ).

(3) Operates as an rf overvoltage
output, thus protecting the irans-
mission line against rupture due
to lighwning, bad mistermination
or any trouble which causes ex-
cessive shul(lmg waves to occur.

The output oi the picture transmit-
ter is fed into the vestigial side band
tilter.  Physically, thi unit consists of
a4 maze Ol (U.l\lll [ld.'llbn'll §|0|l llnes

lilectrically, it comprises a combina-
tion of two m-derived flters con-
structed of low loss coaxial transmis-
sion lines. [filter components of the
common !-¢ construction would be
difficult to manufacture and uneco-
nomical to use because of the currents,
voltages, and reactance~ involved.
Ience, the coaxial-line construction.

The undesived side band is passed
through one of the filter units into a
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WBZ.TV.FM

pickup may

10

tower. Microwave

be seen immediately

neon call letters.

for

below

remote

WBZ

properly terminated transmission line
that climinates reflections of the lower
side bands,  This termination is in the
form of a water-cooled load resistor;
its resistance is equal to the character-
istic resistance of the line.

The desired signal goes through the
second filter and a notch filter. This
notch filter is so designed to protect
the sound frequency of the lower ad-
jacent TV channel.

Both the aural transmitter and the
video output of the side band filter are
fed into a diplexer. In a simplified
form, the diplexer may he considered
to be a balanced bridge circuit in
which there are four legs. The visual
and the aural signals are fed to alter-
nate diagonals of the bridge. Since
the aural signal is fed into the cireuit
across the mid-ponts of the antenna
and the reactors, no visual signal can
go into the aural transmitter. In like
manner, the visual signal is fed to the
circuit Detween two points of equal
potential with respect to the aural
transmitter, so that no aural signal
can get back to the visual transmitter.

The two output feeds of the diplexer
iced the east-west and the north-south
set of the turnstile radiators respec-
tivelv. In order that a circuit hori-
zontal radiation pattern be achieved,
one set of radiators are fed 90° out of
phase with the other.

Our transmission line installation
departed from  that usually installed
for television. \We used 314” 31.3-ohm
coax M but instead of cach 20-foot sec-
tion hung in a suspension tyvpe hanger
to allow for expansion, our line was
secured at two points, one at the top
of the tower, the other about hali-way
down. Immuediately below these two
points, a coaxial type of expansion
joint designed especially for television,
was inserted.

The line hetween these points is held
to the tower by loose fitting clamps
that allows the line to creep when it
expands or contracts with temperature
changes.

One thing of particular interest is
the matter of suspending the inner
conductor i1 the transmission line.
Each 20-foot section has a volled
groove 12” from one end of the line
This groove was indented sufficiently
20 that when the line was placed in a
vertical plane. the inner conductor in-
sulator would catelt on the groove and
thereby suspend its own center con-
ductor.

On the horizontal runs, the rolled
grooves were alternated to allow for
ditferential cxpansion.  Fach length
of line wax Hanged and cach piece of

B Andrew Company,
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WRBZ.-TV

Rigging and final test of

antenna.

batwing

inner conductor milled so that the wire
conductors could be fitted together
with a bullet. The outer conductor
flanges were holted to each other to
climinate the need for any soldered
joints in the line.

Should it become essential to cut
a piece of coaxial line, it is necessary
to solder on another flange but to in-
sure that the line retains a Hat char-
acteristic impedance. it s necessary
to cut the inner conductor midway be-
tween msulators, with the remaining
length made up with a gpecial type of
inner conductor of slightly  larger
diameter.

The TV Transmitter Console

The television transmitter console
contains  three  sections: transmitter
control, incoming and outgoing pro-
gram monitors, and three-point video
monitoring facilities.

The transmitter control section con-
tains control c¢ircuit switches and in-
dicating lights for remote operation
of the transmitter. The center section
of the console features two master
monitors  which enable simultaneous
checking of the incoming as well a<
the outgoing program.

The right zide of the consvle pos-
sesses a row of push buttons for moni-

W, C. Ellsworth measuring the huge base plate
that mounts or top of the tower to hold an-

tennas.
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tor ~witching purposes. This syatem
provides Jor viewing at any one of
three points in the svstem: transmitter
mput, modulator output and transiit-
ter ontpt.

(e this ~ame panel is located an-
other mow of buttons for monitoring
the -ignal front reproducers at any one
of 1he foregoing locations,  There also
are additional controls for monitoring
the awdio at any of the points in the
aural  transmitter, as well as a g
meter for indiciting audio level.

The wave-form demodulator depicts
the amplitnde of syne versus video
plu~ overall pereentage of video mod-
ulittion and is observed on a 3-inch ¢rf
mounted in the master monitor.  This
scope has o variable sweep cireuit and
by means of o switch, it s possible 1o
abserve the vertical field or horizontal
line presentation with their associated
syne pulse blanking pedestal and video
content.

e picture demodulator owtput is
observed ona OB that is built inte
the master monitor,

The FM Transmitter

Cwr M transmitter
three cubicles, the first of which con-
tains aunit™ for FAM o muodulation and
rrequency stability civeuits, This in
wirn drives a series of douhblers aned
il up i pair of W 3730s. This
particular unit has a scli-contained
poser sapply and can be used as oa
J-kw FAM O tranamitter as owell as the
rf oadviver dor the tinal stage. as we
SRS 8

The center cubicke contains a three-
phise rectiner Ton the iinal. The third
cubicle houses a patr of WL-2300.A3.
that are air cooled and capable of de
livering 10-kw ontput. Tt is 2 grounded
eridd hnal cmploving @ form of tuned
coaxial cathode and plate tank cirenits.

This transmitter i piped into an
other coaxial line similar to the TV
m=tallation,  which  terminates
mto the twa scctions of a heavye-duty
pylon antenna,

The tower itsell vises 372 above sen
level, il the addition of the 2-section
IFAL and 3 bay TV antenna raises the
tower to an overall height or 656°,

[SCEMRN

Television Projection Room

The projection room s located on
the fir=t Hoor, immediately helow the
TV comtrol room in the southeinst
corner of the building. It employs two
fthn camera chains employing 1850-A
icemoscope tbes. 16-mm hlm pro-
jectors, two 3opom (il projectors

MWostnghouse MOEAMTL

Consints of

with ats rack of associated syne light
power supplies and  picture monitor,
There are also three 2 x 2 slide pro-
jectors™ for use with 2 x 2 slides and
33-mu steip Gl and vne Bal-optican
modificd 1o project opaque slides and
news tapes,

The 16-nm projectors are used in
conjunction with one camera chain,
te two 33t projectors with  the
second chain. This ix possible by the
use of a nultiplexer. This multiplexer
his two fromt surface mirrors, cu-
abling  cach movie projector to he
viounted ar right angles o the film
cameris el the reflectaed pictiures to
Te focused on the mosaice of the icono-
~copes through the frong surface wir
rors placed on a 43° angle,

This systen allows greater flexibil-
v oof cach film camera and siniplities
the problem of switching video and
some from one projector to another.
Shis switehing is acduty of the projec
tionist,

There is a il caumera control unit
tor cach il ciwonera. These contain
a master monitor and a camera control
enit that permits individual monitoring
et each chain. Controls are readily
iccessible for shading corrections. a
necessary operation with - practieadly
cvery change of
whether it i~ fihn or <lide.

In addition, cach camern chadn re
aqunires  two heavy  duty,  regulated
power supplies,  Four of these power
=upplics, along with @ preamp for the
a3-mm machimes, Gl a seeond rack i

scene  illwmimation

the projection room,
Adfiicent 1o the projection room is
o rewind and storage vault Tor 16- and

33-nn tilm Here the gilm s spliced

and edited before gain on the system.
Television Equipment Room

In reality, the TV cquipment room
i~ the overall control point for all types
of shows: film, network, studio, and
remote. It is a beehive of activity and
hia=  gone  through  <everal  major
changes since T-Dayv. At that time.
all of the contral room equipment hiul
not vet arrived, so we operated with a
temporary . ~ctup  cmploving  field
switching  equipment, syne generator,
e, Sinee that time, a large percent-
age of onr cquipment as arrvived and
has been installed.

Of the six racks, two are devoted to
awdio. They have jack strips, line ant-
plifiers. monitor muplifiees, and audio
line termination facilities for network
and remate feeds.

Additional audio facilities include a
comsolette which permits four studie
microphone  positions. two  turntable
positions. e six Tenote input posi-
tions that are wired up for nse with
the 16-mm projectors. 33-mm pro
jectors, network line, remote lines and
spraker monitor for projection rooni.

Two turntables are used for dubbing
in musical background on news shows,
cound effects, ete. These tables are
cquipped with cueing civeuits. I ad-
dition to this, there are microphones”
in the studio and announcer’s booth. A
large perambulator type wike boom is
availahle for studio ~hows,

[LES N O TRON 27 D el R%

Cotthined on page 334

The WHBZ TV mobile truck. Technician Truman Craine is shown [veusing image orthicon camera with

17" tens, swhile technician Kobert Henderson iright) is beamingd microwave dish,

Noriarty is peering through escape hateh which leads from raaf platform of truck to inte

Techni Fred
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Audio Facilities At the

Charles Vassall checking a meter circuit
hoard of the audio system at the WRZ Radic and Television Center.
The volume indicator panel (left) gives » visible and audible
check for entire standard band and FM studio setup, while the
right bav provides for switching of eight studios and six channels.

THE TENXDENCY in many installations
of recent years has been toward com-
plicated switching arrangements, par-
ticularly in the design of master con-
trol facilities, which has resulted in
duplication of functions and equip-
ment, and has thus reduced efficiency
of operation.

The studio facilities in the H'BZ
Center were designed to facilitate the
origination and production of pro-
grams.

This swvstem. basically, provides a
channel switching unit, custom built
to match a standard consolette, in each
studio control room. Any one, or all
of six. transmitting channels may be
selected by the technician in a studio
control room by depressing appropri-
ate buttons.  Signal lights adjacent to
the channel switching buttons indicate
whether or not the channel is in use in
any other studio.

The studio technician may there-
fore, after receiving the cue, feed his
program to the appropriate channel or
channels without dependence on, or
assistance from. any other personnel.

In a centralized equipment room are
located master monitor and switching
units, containing interlock relays by
which the switching system is con-
trolled, the transmitting channel am-

lifiers and monitoring facilities.
Nine standard racks contain this
cuipment, as well as terminating and
equalizing equipment ior all incoming
telephone lines, recording amplifiers

12 o

in the master control

and measuring equipment. This array
of apparatus is designed to be unat-
tended.  All regular circuits are nor-
malled through to each studio, so only
when it is necessary to patch in a spe-
cial line or check the operation of the
equipment is a technician required.

The equipment room is linked to
each studio by twenty-two pairs of
shielded wire, carrying audio circuits,
a twenty-six pair lead-covered cable.
carrying channel switching and signal
circuits, and a fifteen-pair cable, car-
ryving talking and other signal circuits.
Adequate spare conductors are pro-
vided in each cable for future use if
required.

Studio Layout

Six studios, designed primarily for
sound broadcasting and varying in
size, are provided to accommodate the
diversified programs of a large metro-
politan station.

Studios 4, B and € are sufficiently
large to accommodate orchestral and
choral groups and studio audiences.
They may also be used for television
programming when required.

Studio 4 is an auditorium studio
with a stage 25" by 28, and is provided
with banked seats on the main floor,
for an audience of 160 people. A bal-
cony, located in the rear of this studio,
may be used for motion picture pro-
jection. or as a television camera loca-
tion. Ten microphone outlets are lo-
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One of the two transcription studios. with announcer Carl deSuze

cueing in 2 transcription on oae¢ of the triple turntables, while

announcer Malcolm McCormack makes the station break.
console with channel switching unit is in foreground.

Studio

cated on the stage, with two of these
outlets paralleled half-way down the
auditorium on either side, to he used
for audience participation programs.
A selective public-address system, in-
stalled as an integral part of this stu-
dio, can be used to reinforce uny por-
tion of a progran.

Studios E and F are smaller -tudios,
cach containing about 120 ~quare feet
oi floor space, while D studio 1s 170
square feet.

We have found a very definite need
exists for a small, well-appointed, in-
timate studio. from which to originate
talks by individuals or di-cussions by
two or three people. Studio D was
designed for this purpose. [tz size
approximates that of a living room in
the average home. and it is furnished
in that manner. The ieeling which
accompanies intke fright tends to be
dispelled in these surroundings. result-
ing in better production.

Studios E and F are de-igned and
equipped to produce transeription pro-
grams, news programs, and to serve
as stand-by studios. In addition to a
normal complement of micraphones,
each of these studios contains a cus-
tom-built transcription turntable cab-
imet, housing three dual--pced turn-
tables.!

At WBZ, the announcers operate
the transcription turntables and the
refinements which have been built into
this equipnient result irom suggestions
of the announcing and production
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WEBZ Radio=TV Center

Radio-TV Center, on Banks of Charles River, Next to
Harvard Stadium, Feeds Programs to 50-Kw WBZ,
20-kw WBZ-FM (929 Mc), WBZ-TV (Channel 4) and
International Broadcast Station WBOS. Facilities Include
Two Separate Monitoring Svstems, Three-Dual-Speed
Turntable  Single-Unit 6-Channel
Push-Button Switching System to Match Consolettes in

Setups, and a

Each Studio Control Room. Ejuipment Designed, in the
Main, For Unattended Operation.

by CHARLES VASSALL

WRBZ Audio Supervisor

staff, a~ well as the technical staff. in
order to achieve a high order of satis-
faction and efticient operation. In line
with this policy, the use of three turn-
tables in a ~ingle unit was decided
upon. The three turntables are
grouped in o semi-circle, with the
pickup arm~ o both outside tables
converging at a 90° angle, allowing
the person ouperating the turntable to
spot the stvlus on the dise with greater
casc. g

The announcer is able to cue in
three dises before a program hegins,
and thu~ is ahle to handle a transcribed
program, consisting of theme, com-
mercial announcements, and musical
selectioms with the utmost ¢ase, in con-
trast with the juggling of discs which
often accumpanies sich prograis,

Dyirectly in front of the person oper-
ating the transcription turntables, and
mounted at a 43° angle, is a ~small con
trol panel. 37 hy 97, on which are
mountail three faders and three cue
button~.  These controlz facilitate cuc-
ing of records and transcriptions.

It occasionally becomes desirable to
m=ert a transcribed theme, announce-
ment or fill in a program originating
in one of the larger studios where
transeription  facilities are not pro-
vided.  Therefore. the output of stu-
dios I: and [ is permanently wired to
push-hutton <witches labelled furntable

" and 2, respectively, in all studio con-
irol-room consoclettes. By neans of
arearranged cues, a transcribed por-
ion of a program may he inserted at

vill
Studio Control Rooms

Ifach of the studios has a control
room adjacent to it. A large window,
sonstructed with non-parallel surfaces
i glass to eliminate reflection, affords
an excellent view of the studio for
technician and production man.

The controt roowms vary in size: For
studios 72, E and F, § by 9; lor stu-
dios B and C. 13" by 10’; and for stu-
dio 4, 14 by 15" In the larger studies.
where orchestral, choral, dramatic and
other live programs are produced, sui-
ficient space is made available in the
associated control rooms for produc-
tion men, agency representatives. etc.

The control-room equipment for all
studios is basically similar. Some ad-
ditional equipment has heen provided
for the larger studio for special pur-
]rosces.

A custom-built operating table, sur-
faced with linoleum top, 36” wide and
27" high, has been designed to fit into
the space along the control-room wall
facing the studio.  The control-room

"Presto nd-A0 TTRUN *RCA 76-C.

Fear view of the WRZ master control racks with
its six isolation amplifiers,”” two power supplies,®®
jack lasout, power amplifier for high-level speak-
er, buss and dual rectifier, 220-volt three-phase
input and a 12-volt, 35 ampere owtput con-
trolled in the primary by a three.phase variac,
lLower section coatains (l-r) power, signal and
audio blocks. All racks have aadio leads cabled
in sfp wire on right of ecach rark, sigral circuits
and power on left.

window is located  just above this
table.  This table is huailt to provide
adequate leg room for the technician
and  production man, who normally
occupy  this  position.  Cabinets are
provided for housing zssociated clec-
trical equipient amd «rawers allow
space for necessary papers, cte.

An enclosed wough. with a hinged
top, is provided along the full length
of the cabinet for wirmg, This trough
is 47 deep by 14”7 wile, and allows
adequate space for all mterconnecting
cables.

A standard consolettd® i mounted
on the operat-ng table and beside it is
mounted a custom-built chanuel switch-
mg unit designed with the same physi-
cal characteristics as tla consolette to
provide an appropriate matching piece
of equipment.

Recessed o the wall on one <ide of
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Figure 1

WRBZ studio-turntable feed system.
as 1'T2.

the control table, and within conve-
nient reach of the operating position,
i> a cabinet containing all jacks.

Located here are all microphone
outputs normalled through to console
incoming and outgoing trunks and all
monitor circuits,  Standardization of
all booth equipment has been carried
out =0 {ar as consistent with efficient
operation.  Fach studio booth is sup-
pliedl with power through a 15-amp
arc  circuit  breaker from building
mains, which affords protection in the
event that anyone shorts any outlet in
hwoth or studio.  Only equipment used
for program purposes iz on the circuit
hreaker.  An intercom?® iz installed in
cach bootl,

Two telephones, one connecting to
the main switchhoard and the other
conmecting to remote pickup lines, to-
gether with a intercom unit, are pro-
vided on the operating table.

A monitoring loudspeaker* in a cus-
tom-built ¢abinet is mounted on the
wall over the window, tilted toward
the operating position.

It may thus be seen that all the nece-
essiry equipment is provided to per-
mit a program to he fed to any our-
going chiumel from any studio control
roont without dependence on any other
personnel.

The auditorium studio control room
differs from the foregoing equipment
lavout, in that additional facilitics are
provided to accommadate the use of a
larger number of microphones and
control of the pa system used in con-
neetion with thiz ~tudio,  _\n auxiliary
four-position mixer is supplied as a
companion picce to the standard con-
solette, permitting the use of as many
az ten microphones if the necessity
arizes.  The  custom-built  channei

14 o

' ¢ :\‘tudip E transcription tables appear as 777 and studio F tables
Setup permits one studio being on the air while the other is in rehearsal or standby,

switehing unit 15 expanded to incor-
porate volume controls, selectors, and
awitches, as well as a standard volume
indicator  for the studio pa system.
The volume indicator is calibrated for
proper sound levels for varving audi-
ence groups, which greatly facilitates
the adjustient of sound reinforcing
levels.

Audio System

Provizion is made to observe and
control, if necessary, the functioning
of the chamnnel =witching system by
means of master monitoring  and
switching units located in one of the
racks in the equipment room,  Audible
and visual checking is possible at this
one position.

The volume indicator circuits in the
master unit may be transferred from
the outpnt of the channel amplifiers to
their respective inputs by push-hutton
switches.  This affords a rapid means

Yigure 2
The turntatle pads and announcer cue-speaker
setup in studies £ and F of WBZ.

250/2 1230w 1250nmg
s ] """?"xk M ATV
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25072 125 Chere
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of chiecking studio output against chan-
nel amplifier output, and thus quickly
detecting any trouble which may occur
in the channel amplifiers.

Supplementing the visual check. o
row of interlocked push-button switches
mounted on the same pancl. permits
an audio check.

The master channel switching unit
i~ located in the rack to the right of
the master monitoring unit.  Thi~ unit
shows the operator, at a glance. which
studios and channels are in use by
means  of appropriate signal lights.
Normally, with no studio in use, all
green lights are lit, indicating that all
channels are available for use.

When a technician in a ~tudio oper-
ates a push-button s~witch on his studio
channel switching control unit. the
green light opposite studio letter and
chamel number on the master clunnel
switching init goes out and a red light
1z illuminated. At the same time .
red light at the top of the panel under
the channel number is illuminated.

I'ush-button switches are provided
in the master channel swweiching unit,
which allows a teehnician in the
cquipment room to take control of the
system and release any studio from
any channel and likewise to set up any
studio to any channel.  Thiz refine-
ment s provided for emergency use
primarily. affording a means of trans-
ferring  program 1rom one channel
amplifier to another easily in the event
of trouble, without disturbing the tech-
nician handling a program in a studio.

One of the primary requirements of
a miodern broadcasting plant is an
adequate wmonitoring system. Means
must be provided for making several
program sources available in studio
control rooms and offices throughout
the building.

» Two separate monitoring svstems
are provided. A high level system
provides an air check to ten monitor
positions in the building, utilizing a
monitor amplifier located in the equip-
ment room, while a low-level sv~tem
provides nineteen program sources to
nine monitor positions located in exec-
utive offices where dial selector~ were
installed.  Tn these offices the loud-
speakers have been provided with in-
dividual amplifers and volume coutrol.

The nineteen program sources fed
to the monitor systems are the outputs
of the six studios, the outputs of <ix
transmitting ampliners (or channels),
six radio receivers and the NBC net-
work. To isolate the monitor circuits
from program circuits, isolation am-
plifiers have been inserted, which pre-
vent any interaction which might ad-
versely affect the program circuit.

The NBC network line feeds two
separate buses. one for making the net-



www.americanradiohistory.com
www.americanradiohistory.com

work avanlable at cach studio comtrol
consolette, and the other to provide
cue circtits. - Since there is 10 < dil-
ference in the required signal level for
these two services, it is desirable to
fearll on separate eirenits. o the event
of Tailure on the regular NBC

I)"ID—
grant circuit to the ~tuwlio control
rooms, o technician may patch his

monitnr hus to the nema gireuit, in an
cmergeney, providing protection antil
trouble i~ cleared. NTC nemo button
and kev oare red for guick adentifica-
tion, and are oeated in siume position
m cach strdio hoth.

Recording

Sinee reeotding plavs i miajor part
in the activities of a bhroadeast station,
we have provided in this new installa-
tion recording  equipment capable oi
excellent pertornance,

Two recording machines® are cen-
trally Iocated in the cqripment room,
where they may be operated efficiently
and where they may be viewed by
visitors through a wide observation
witidow.

One of the cight racks in the equip-
ment roem containg the elements com-
prizing the complete recording system.
This system provides service as two
separate recording chains, recording
two progrims simultaneously, or as a
single chain utilizing one recording
miachine at a time, or both in parallel
it necessary. A high degree of flexi-
bility s thus obtained.

The recording system consists basi-
cally ol program  liniting  amplifier?
feeding two amplifiers” which in turn
feed the cutting heinds” on the record-
g machines.

The recording-controt unit located
between the recorders houses 16”7 amd
127 recording disk~ in the lower por-
tion.  In the top part a  monitor
speaker is mounted directly in front of
the  engineer

aperating  recorders,
Three switches are provided, one mis-
ter which starts spction pump and
clomes power to switches for starting
recorders. This arrimgement obvintes
the trouble of engineer  starting re-
cording withont air suction in opera-
tion,  Termimal Dlacks are contained
e the bottom of the unit.

Equipment Room

The equipment room i~ 227 by 287
Viewing the room mrom the corridoy
through the large nbservation window,
A visitor would sce on the right side
of the room, nearest the window, the
cight tiacks of cquipment  described
hervetofore. Directly in front of the
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Figure 3
Chanuel.studio switeh layont at WRZ.

window. and about one-third of the
distance to the rear of the room, are
located the recording machines. To the
leit in the farefront ix a small room
utlized for storing recording discs and
other  accessories.  This room  also
houses the suction equipment for the
recording turntables,

In the rear oi the room the 10-kw
IFLL tramsmitter” ix on the right, and
directly across the room on the left
~ic'e, is the TV transmitter.’! The tele-
vision transmitter operating console is
divectly  behind  the recording  ma-
chines.

We know that the satisfactory oper-
ation of Dbroadeasting equipment  de-
pewds on proper  maintenance,  and
therefore it seems appropriate to con-
clude this article with a briel discas-

‘_"\\'mlillnl wise FALTO,
TWRCA TT-5.

TRON R6NT,

CPheston 8RN

sion of the faeilities available  tor
ntenance.

Directly adjacent to the cquipment
reon i shop 247 by 18 has been pro-
vided to handle hoth minor and major
repairs of the plant.  In addition to
mobile transmitters awnd  nemo
cquipment are stored here. Above a
work beneh is a wall mounting jack
cabinet™ with tic lines to cquipment
roonr so0 that test circuits may be set
ap to check any equipment in the proc-
exs of repairs and atford rapid com-
munication between all stndios, cquip-
nient room, shop and supervisors and
plant managers’ offices.

This system was wired up for two
talking channels: position 7 ties i all
points and position 2 re-
cording.  Between stwedio and record
g feeding this method has worked
out better than anticipated for cues,
ieeds, etc.

e l()]>_

1x used for

RO EROAL
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Block layout of the 1-0 chanuel setup: WBZA feed and v« on channel 1 only.
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Microwave TV Networks

Tv LINK avstems have also been de-
signed to operate at the lower micro-
wave bands between 1900 and about
2100 mc. In one such setup! operation
over the 1,990-2,110-mc band is pro-
vided with a transmitter which feeds
about 50 watts to the antenna.

For remote pickup use the transmit-
ter antenna i> a portable 4 diameter
dish with a gain of 320, and receiving
antenna is an 8 diameter dish with a
gain of 1.280. Beam angles (to hali
power points) are 4.5° for the & and
9° for the 4’ dish.

Transmitter output tube is a QK-
174, a c-w oscillator magnetron, with
provision for direct electronic fire-
quency-modulation.

It is rated to deliver 123 watts max-
imum output and has a =10 mc fre-
quency deviation capability with elec-
tronic tuning.

Microwave Link Tubes

The tubes used in most microwave
communication and relay equipment,
now commercially available, are either
of the reflex klvstron or disk-seal
types. The power, in the case of the
reflex klvstron tvpe is fractional watt,
and with the disk-seal tube the power
varies from 25 watts on the lowest

Concluding Installment With Data on 1900-2100 Mc
Relay Equipment, Microwave Tubes, Antenna Systems

and Gains,
Applications.

Transmission

Line Construction and

by SAMUEL FREEDMAN

New Developments Engineer
DeMornay-Budd, Inc¢.

microwave ireguencies to a fractional
watt as the frequency reaches 2000 mc.

Typical tubes used in existing sys-
tems are 2K36 reflex (Bell System
3700-4200 mc), 2K26 reflex (RCA
TTR and TRR-1A 6800-7050 mc),
SRLI7 reflex klystron (Federal 900
mc), 2C43 disk-seal (Federal 2000
me). 2C39 disk-seal (Philco 1400
mc). and SRL7 reflex klystron (G.E.
2000 mc).

Antenna Gains

The antenna gain in all instances
depends on the size of the parabola

A-F Qytpyt /
Y;#T'_"_". L N 7 e & i\
i f \
i
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or dish reflector with respect to the
operating wavelength. Typical exam-
ples include the metal lens antennas
of Bell System (4000 mc}, about 10,-
000 times: 4’ dish at 7000 mec, about
3000 times; 6’ dish at 7000 mc, about
11,500 times; 6’ dish at 900 mc. about
400 times; 10” dish at 2000 mc, about
4000 times: and 10/ dish at 5000 mc,
about 16,000 times.

Identical Two-and-From Dishes

If both transmitting and receiving
points have the same reflector pro-
visions, the overall gain for the sys-
tem will be the above gains, squared.
For example, a gain of 400 times at
each end is equivalent to raising the
power 400 X 400 or 160,000 times.
Likewise, a gain of 16,000 times at
each end is equivalent to raising the
power 16,000 x 16,000 or 256,000,000
times. These gains make up for the
low transmitter powers, the use of
crystal detector in the receiver. at-
tenuation due to atmospheric absorp-
tion of microwave energy, etc.

Transmission Lines

The transmission lines hetween the
equipment and antennas are coaxial
cable in portable applications and for
frequencies below about 3000 mc.
Above that frequency, waveguide di-
mensions become convenient and they
are invariably preferred for reasons of
cfficiency. The development of suit-
able waveguides correct for each sys-
tem is still expensive since each fre-
quency involves a different size for
maximum efficiency. It also involves
components of the most precise design
if the efficiency is to be maintained
over the entire wide band required for
television. Bell Labs are using wave-
guide components checked with swept
oscillators for a voltage standing-
wave-ratio not exceeding about 1.012
as compared to 1.03 for <tandard pre-
cision plumbing.
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He asks an

Radar sends out pulses of electric waves which,
reflected from a targey, return to reveal the
target’s location.

Likewise, the apparatus pictured above sends
electric waves over a coaxial telephone cable.
Minute irregularities reflect the waves back
to their origin; the ec¢lio makes a trace on an
oscilloscope screen and so tells where to 100k
for the trouble.

Telephone messages need smooth “high-
ways” over which to travel across country:
circuits able to transmit every talking fre-

BELL TELEPHONE

LABORATORIES

Exploring and inventing. devising and perfecting for continued improvements and zconomies in telephone service.

&che

quency, without distortion. Television needs
even smoother highways and at many more
frequencies. So Bell Laboratories devised
this methoc of spot-testing the cable over
the entire frequency band needed for tele-
phone or television. It is so delicate that any
possible interference with transmission is de-
tected at once. Its use makes sure that every
inch of highway is clear.

This is another important example of how
Bell Telephone Laboratories constantly develop
finer communications for the nation.
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Cavity Resonators As

Filters A¢ VHIF

Cavity Resonator Filters Found to Provide Increased

Selectivity and Solve Problems of Interaction and Jam-

ming, Particularly in Relay Transmission Work in VHF

Mobile and Point-to-Point Radiotelephone Communica-
tion Systems. Filters Also Found to Permit Operation of

Several Transmitters or Receivers on the Same Antenna.

by H. W. JADERHOLM

Development Engineer
Canadian Marconi Compa-y

DUE to THE MUsTROoN  growth o
services using @ff equipment for mo-
bile and point-to-point communication,
interference between stations is -
creasing so rapidly as to ciuse alarm
to many.

The interferences are heard as un-
desired whistles and unexpected sig-
nals which destroy the desired mes-
sage. These gremlins have been
labelled spurious responses, which to-
gether with their nefarious partner,
spurious radiations, have until recent-
Iy been the bug-bear of radio installa-
tion engineers.

The interfering signals irom other
transmitters can originate on either
adjacent or remote frequency chan-
nels.  FM transmitters usually contain
several stages of frequency multiplica-
tion which may emit intermediate ire-
quencies. Furthermore, signals in the
lower tfif region are sporadically
favored by enormous  skip-distance
propagation which causes interference

Figure 1
How the electromagnetic field is excited in the
cavity by a coupling loop, the solid lines indicat-
ing = magnetic field and the dotted lines the
electric field. In the analogy shown here, a
vibrating quarter-wave rod has been clamped at
one end.

with  local  eommunication
‘rom distant transmitters.  This cffect
i~ aggravated by the allocation of
identical operating frequencies in dif-
ferent regions.

To combat these responses technical
improvements m transmitters and re-
ceivers are dmperative. A quick cure
can sometimes be effected by a sligin
change to the oscillator irequency an.d
a corresponding  detuning of the if
amplifier. 1t the trouble iz of the spu-
rious radiation type the multiplication
factor of the trimsmitter may  he
changed to eliminate the objectionable
cmission.  These methods have been
used successfully.

However, the long term answer to
the growing problem of interference
is the elimination of all spurious radi-
ations from the transmitter and the
provision of considerabiy greater
selectivity in the receiver.

svstems

Use of Cavity Resonators

Cavity resonators with their high
efficiency provide o convenient meth-

Figure 2
The 0 of the cavity as a function of coupling.
Curve « illustrates the coupled @) of a cavity
resonator, while curve b illustrates the insertion
loss of a tnvity resonator.
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Degree of Coupling

od of obtaining  greater  selectivity,
Their characteristic effiziency results
mainly from the fact that the oscil-
lating energy is confined to the inside
of a metal container. thereby eliminat-
ing radiation losges.  The remaining
(eddy currenty losses m the walls can
be minimized if the ratio of cavity
volume to inner surface iz made as
large as possible.  For high ¢ the
cavity diameter should be large.

The cavities cmploved at off are
usually ot the Iybrid varietv, where
the cavity is a seetion of coaxial trins-
mirsion line. ~horted at one end. The
Iength of the inner conductor deter-
mines the vperating frequency, heing
nearly a ¥4 wavelength, It ix alzo
necessary to allow for an end corree-
tion due to the diameter of nner con-
ductor.

Coupling to Cavity Filter

An electromagnetic field, u> ~hown
in Figure 1, is excited in the cavity
by a coupling loop.  The magnetis
limes circle the central conductor an.d
are concentrated at the short circuited
bottom,  The electric lines start on
the inner conductor and terminate on
inside of outer comductor. They have
the greatest concentration at the open
end of the cavity,

When the cavity is used as a flter.
energy i usually fed into it through
a coupling loop and extracted irom it
through another loop.  diametrically
opposite.  \x in coupling svstems us-
ing coils. the cavity iz loaded by the
loops coupling it to external circuits.
Az the coupling i~ increased the load-
ed @ of the cavity is reduced. With
tighter coupling it i< thus possible to
pass more energy through the cavity.
Figure 2 shows the Q of the cavity s
a function of coupling.

Application of Cavities in the Field

Some two vears ago, a point-to-
point  radiotelephone  system.!  with
which we were concerned, was sutfer-

Figure 3
Typical cavity installation.
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Figure 4

A view of the cavity coupled to a receiver.

g Irom interterence  botl
from external sources and from spu-
rinus transmission and reception.

This communications and telephone
cirenit had been installed to operate
i lien of a land-line, which was ow
of the question die to the impossible
tervain, The main transmission path
extends over 160 miles of water with
i repeater station located on an island
joining two links of 80 miles each.
The repeater statiom was designed for
atomatic carrier control and  to he
capable ot 24 hours unattended  serv-
ice, all stations  to fully
dupler.

After this system had been i op
eration for some time it was  found
that long distance interivrence, due to
press amd code stations, produced ob-
Jectionable audible signals in the ra-
diotelephone cireuits. Over the 160
ile path. in the more easterly por-
tion,  interference wWis  mMore  pro-
nonneed.

severe

nperate

It wis also abserved that these un-
desired signals entered by way of the
anten, Cousequently  additionai
selectivity was exsential o prevent de-
~ensitizing of the receiver caused by
the close proximity ol the triansmitter
and receiver antenis,

Various types of wave traps and
suppression devices  were  tried  at
first, but it was soon  fonnd  that

hunped constant type networks did not
provide <ufficient selectivity.

The need being aente, the ery for
more ~electivity was heard in Montreal.
Several cavity  resonitors were  de-
signed and sent 1o the east eoast.

Two cavities were installed at re-
peater point B oo Figure 3 in cach o
the receiver antenna cirants, where

P Sast mowas established <hortly after the enl

of hostihities dong the Atlantic coast by ke
Cancebun Marcomi Comapany .

W o

Figure §

A pair of transmitter-receivers, operating priss-to-talk on the same

antenna at two frequencies within a few megacyeles of each ather.
cavities operating in the 152.162 mc region.

severe destruction of signals from both
sidles had been obzerved.,  With the
cavities the duplexing problems were
~olved and  re-transmissions  were no
longer sulject to the knock-down ef -
fests due to the adjacent ransmitter.

Figure 4 illustrates the use oi .
cavity to protect a receiver, inscrted
it the line between the antenna and
the receiver antenna terminal.  In this
case, the cavity is equivalent to o
series aceeptor circuit which will pass
the desired signal with only a slight
loss i gignal sorength, but at the same
time sharply attemuates all unwanted

~irnals,
Cavity Filtering

The filtering properties of the cav-
ity are purchased at the cost of a small
trusmission loss. I1 the interference
i= near the operating frequency. the
cavity (J must he high and consequent-
Iy the eavity losses will be higher.

I the frequency separation of the
tranzmitter and receiver is several per
comt of the operating Irequencies,
lower Q cavity can be used with small-
er losses in the pass-channel,

Figure 3 shows two transiitter ve-
ceivers, operating press-to-talk, on the
SO antenna at two frequencies with-

Figure 6
A 74-me cavity reasonator. The
plate at left. removed from win-
dow to show inner conductor, is
connected to the coupled loop and
cuax connector to excite the cavity.

m a few megacyceles of cach other,
with cavities designed for the 132-162
me range. Where a cavity is used to
prevent  spurious radiation from a
transmitter  only, the insertion loss
may be reduced if the cavity is placed
in the ouput circuit before the final
power amplifier,

Figure 6 is a close-up of a 74-me
cavity resonator. The plate, shown at
the lower left, lius been removed from
the window to show the imner conduc-
tor.  The coupling loop and coaxial
connector used to excite the cavity ire
attached to this plate.  Another part
iz located diametrically opposite.  The
length o1 the inner conductor is ad-
justed by the craink shown at the left
providing the tumning adjustment with
a much needed vernier effect.

Advantages of Cavities

From the foregoing it may be seen
that cavity vesonators which are a
mnst in the vbf range, are very help-
ful at «if also. In addition to their
us¢s 10 protect receivers from adjacent
or remwote transnussions amd to pre-
vent spurious radiations from  being
emitted by transmitters, they may also
be used to operate several transmitters

or receivers on the same antenna.
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VETERAN

Personals

OLpTiMER FRED McDERMOTT reported
at the recent Fall Meeting that he
began his key clicking days way back
in 1911 with the Navy and spent
eighteen consecutive years with the
bovs of blue. In 1940 he rejoined
the ranks and remained with the U. S.
boys until 1945, when he retired as
chief radio electrician. At present he
is with the A/T.&T. in the program
transmission and television depart-
ment. . . . Veteran A, Barbalate told
those at the meeting that he started
with  United Wirewss  at  Neagate
(WSE) in 1912 and ramained at that
post antil 1917, Then he went on to
the U. S. Navy and was located at
New London. then East Moriches and
fnally Easthampton. He opened the
Mackay station at Southampton. Loug
Island, after his stay with the Navy
and in 1933 joined RCA Communica-
tions. At present he's at the RCAC
offices at 606 Broad Street, New York
City. . . . Peter Podell savs he would
like to hear from Hal Styles and Bill
Payne of Los Angeles, since he is
plamning a trip out there and would
hke a bit of travel guidance.

Quite an interesting bit of back-
ground information was supplied by
E. N. Pickerill at the Fall Meeting.
ENP told us that he started his wire-
less days with Doc DeForest in 1904,
and remained with him until '07. Then

At the recent VWOA Fall Meeting held in New York City: W. C. Simon.

WIRELESS

OPERATORS

he went over to the United Wireless
Telegraph Company and pounded
brass for that outfit for five vears. A
seven-year stay with American Mar-
coni followed and in 1919 he joined the
ranks of RCA, where he has been ever
since. We learned that ENP operated
1 two-way systemn aboard the world’s
first radio-equipped plane on August
4, 1910 over Long Island. commumi-
cating with a portable ground station.
... From oldtimer A. T. Rehbein we
have learned that his operating days
began in 1911 with the United Wire-
less Telegraph Company, which a vear
later was absorbed by the Marcom
Wireless Telegraph  Company  of
America. In 1€14 he joined the Pan-
ama Railroad Steamship Line. At the
outbreak of World War I he became
an operator for the American Ha-
waiian  Steamship Company and re-
mained with them for four years.
After the AHSC lines became a part
of the United American Lines, he
joined them once again and in 1921
was appointed assistant radio super-
visor. a post he held until 1923. After
dabbling around auto electrical work
for several vears he once again
joined the AHSC lines and is now
Atlantic Radio Supervisor with the
company. . . . Ye secretary Bill Simon
reported that during the past few
months he has completed a moderniza-
tion program involving the United

ASSOCIATION NEWS

Fruit Company’s entire tleet radio
equipment. New receiving and trans-
nmitting equipment were installed. Bill
also said that the United Fruit radar
installation program is well under
way now. . . . We have just learned
that Captain Fred Muller, who iz on
the VWOA board of directors. is in
the Naval Hospital, St. Albans, Long
Island. and fortunately iz on the way
to recovery. . . . Assistant secretary
Henry T. Havden, Jr.. also is hospital-
ized and is in the Veteran- Hospital. in
the Bronx, N. Y. City. We're happy to
report that HHTH is also recovering.

New Ship Radio Officer Law

WITH THE PASSAGE of Public Law 523
by the 80th Congress and approved
May 12, 1948, all sea-going operators
become Ship Radio Officers. The law.
which becomes effective April 1, 1949,
states that no radio operators will be
signed on Ship's Articles even though
he possesses an FCC license unless he
has also met all requirements of the
U. S. Coast Guard. The Coast Guard
will examine Sparks under new regu-
lations now being prepared to be
known as Subpart 10.13. entitled Li-
censug of Radio O fficers under ~Rules
and Regulations for Licensing and
Certificating of Merchant Marine Per-
sonnel.”

Paul K. Trautwein, R. H., Pheysey. W. J. McGonigle, J. T, Maloney, A, F,

Rehbeim, V. Villandre. Sam Schneider. J. J. Michaels, Captain Fred Muller. Lt. Comdr. R. L. Fischer, J. Flood. J. F. Rigby, R. K. Davis, G. N. Mathers,
I.. C. Brown. R. J. Iversen. E. N. Pickerill, Peter Podell, Ben Beckerman, C. D. Guthrie, H. T. Havden. Jr.. A. Barhalate. Clarence Srid. Kenneth
Richardson, Herman H. Parker, F. McDermott, A. C. Tamburino. George H. Clark, Donald McNicol, Charles Cooke. Edward Ballentine, F. Orth, Roscoe

Kent, Eric L. Bisbie and Joseph L. Sarick.
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.
This NEW 1 TYPE BT RESISTOR will
change your standards of performance
~ for fixed ition_rest

NOW an ADVANCED fixed
composition resistor that offers
new opportunities to radio,
television, electronic and
electrical engineers.

This new [RC Type BT resistor meets JAN-R-11 specifications.
At Y4, Y5, 1 and 2 watts, the new IRC Type BT is an advanced
resistor in evary respect.

Standards fo- resistcr performance set by -his new IRC Type BT
are so advaneed, you need complete information to fully evaluate
its significar.ce. Technical Data Eu.letin E-1 gives the full story.
The handy coupon dow will bring the performance facts right to
your desk or drawing board . . . mail it today.

;Er——————-._ P F—

i ’ ' Internationeol Resistance Co. -~
powe~ rasistors e precisions ® 401 N. Brood St., Phila. 8, Pa.

irsulsEEIIES Stion CEEEE l I want to know mcre about IRC's acvcnced
low #attage wire wounds I BT Resistor:

rheostats e controls » voltmeter (1 Send me Technicol Data Bulletin, B-1

nuvltizers ¢ voftage dividers o l (] Hove your representative call —no odlicaion,

Hr ard high vollage resistors. l Name ——
} Title___ - = SR
l Company. p— — - — —

o
; .;I.N'I-BQNATIDNAL RESISTANCE COMPANY, 401 W. BROAD STREEY, Philodelphia 8, Pa. Address

Ry e IN CANADAz lvernctional Resistance Co., Lid., Toranto, Licensce

b -_"I

means Better| Tes: Results « means Beats Toughest Specs « means Better Yalouisior

means Better Yechriaclly «
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Minia
Type
Coachin
In Class

itter Designed for

e Sideband Transmission and
AM Applications.

Mixtaruwre HI o receiver-transmitter
units have become quite popukr in
broadenast and other remote type fie.d
work.

A unigue application of this forn
ot equipment  was demonstrated
cently by Charles Lundgren.! who
veloped o T-watt 27.235-me unidirec
tional rf setup.

I'he cquipment. which operated un
der the station call of \WIONAVD. has
v 14 crystal oscillator. 114 wripler
.4 final amplitier, and a 114 modu
lator. The unit iz pewered rom two
67.5-volt B batteries connected in se-
vies and a 1.3 volt A battery.

\ telescopic antenma  closes flnsh
with the case. No tuning is requived.
it only heing necessary to depress the
mike switch for push-to-talk opern
tion. Tn conjunction with the receiver,
the range of the =igaal was about
niile radius,

The uniqueness of the system lies
i the receiver, which is housed in
leather-coverad aluminum case about
the size of a tabacco ean and is fas

Rear view of the receiver used in the clectronie
directur.

22 o

tened to a4 leather belt: rhe antenna is
built within this belt. The receiver
i~ worn on the small of the back and
thux renders the wearer complete free-
dom of movement. Attached is a hear
ing «aid phone which directs the sound
to the wearer’s ear. Three proximiry
tvpe tubes are emploved, and the unit
iz self contained and powered from a
smadl 30-volr /3 battery and a small 4
cell.

Single Sideband and Tetrodes*

Tuv axverest inosingle  side-band
transmizsion hax accented the possi

Develaped at Johansen Manufacturing Corp.

Eimac.  Radiation cooled tetrode. with a
maximwn plate dissipation rating of 65 watts.

Rase copyrighted data supplied by Eitel
McCullough. lue

Charfes G. Lundgren with his miniature trane
mitter and receiver development.
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bilities of the tetrode application in
this service.

IFor instance, the 4-63A' may be op-
erated as a class B linear amplifier in
ssse operation and peak power inputs
of over 300 watts may bhe obtained.
This is made possible by the inter
mittent nature of the voice. If steady
audio sine wave modulation is used.
the single sideband will be continuous
and the stage will operate a~ a cqu
class-B ampliier.  With voice modu
lation the average power will run on
the order of 1/5th of this continuous
power.

Due to the widely varying nature
of the load imposed on the power sup-
plics by sssc operation, it is essentiai
that particular attention be given to
obtaining good regulation in these sup-
plies.  The bias supply, especially.
should have excellent regulation. and
the addition of a heavy bleeder to
keep the supply well loaded will be
found helptul,

Under conditions of zcro  speech
signal, the operating bias should be
adjusted so as to give a plate dissipa-
tion ot 30 watts ar the desired plate
and screen voltages.  Due to the in
termittent nature ofi voice, the average
plate dissipation will rise only slightly
under tull speech modulation o ap

Closeup of the recciving and tranemitting units
of the miniature conching equipment.
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proximately 63 watts. At the same
time, however, the peak speech power
output of uver 300 watts will he ob
tined.

SSSC Tuning Procedure

Tuning the ssse transmitter is Dhest
accomplished with the aid of an af
oscillator and a “scope. The andio os
cillator should e eapable of delivering
A SIIe wave output of a irequency of
around 800 1o 1,000 cveles <o that
the frequency will be =omewhere near
the middle of the pass-hand of the
andio svsten. Sinee successiul opern
tion af the class-B stage depends on
good lincarity and the capability ol
delivering 1ull power ar highest audic
levels. the hual uning shounld be mide
under  conditions simulating  peak
meadulat'on conditions. 11 2 continu
ous sine wave [rom the audio oscilla-
tor 15 used for tuning purposes, the

werage  power  at full modulatian
would e about hive times that of
speech  under  similur comditions  of
smgle  sideband  opevation  and  1h

fimal amplificy would he subjuected to .
heavy overload.  One method of Tow
ering the duty cycle of the audio os-
cillator to closer approxiniite speeh
conditions would be 1o modulate th
oscillaror with a low fregquency.

An alternate method would he 10 use
the continuous audio sine wave, mak
g all adjustments at hali voltages
and half eurrents on the screen
plate, thus reducing the power w one

quarter. The stand-by plate dissipa.
tion under these conditions should T
set at about 10 watts.  Iollowing
these adjustments, minor adjnstiments
at full voltages and 50 watts of stand
by plate dissipation  could then he
made, but oniv a'lowing the full power
10 remain un tor ten or hifteen-second
mtervals,

The Arst step is to loosely couple
the ’scope ta the outpnit ol the exciter
unit. The nal amplitier witl s lila-
ment  and  bias turned  on
should also he coupled o the exeiter
at this time. With the andio os¢illa
tor ruming. the exciter wit wall have
to be adjusted so thad i dehivers dou
Ble sideband signals. Using o Tinea
sweep on the “scope. the double-sule
hand pattern will appeir on the screen
the same as  that obtaioned Trom
1009 sine-wave nwslulated AN
mal.  The audio gam control shoul
then be varied so that the exeiter ciu
he checked for linearity,  When tlic
peaks of the envelope start to Hatten
out, the upper lint of the exciter out
put will have been reached and th
nutximun gamn settime should be nm

voltages

Sl

cel. The coupling to the stage shaub
he varied during this process and
point of optimum coupling determined
by watching the scope pattern and the
erid meter in the final stage.

Then the exciter ¢an e adjusted for
~single sideband operation and if 1 s
working properly, the pattern on the
seope wi'l resemble an unmadnlated

outryY

Cry

where
J78%.

3
8

il

]

wleetrolytic,

are each of &

SHIELD,

.
E

Sereca-tuning

The

2.5 mhy,
driver transformer
former is a 300-wati

appravimately 2.4:1,

26,500-0hm
adjustable carrying 200 wwatts.
watt
balaneed output circuit isa a J-watt unit,
125-ma tvpes _and RFC: is a
it @

VM earrier. The phasing controls
should be adjusted so as to make the
envelope as smooth on the top and
hottosn ax possible.  [f the above con
ditions are satisfied, the exciter unit
can be assumed 10 be operaring satis
actonrilv,

The “scope link can then be lousely
coupled ro the output of the final am
plitier and the exciter unmit adjusted o
cive donble sideband eutput,

4-654 FM and AM Applications

e 4-63\ may be operated as a
class-C M or  telegraph  amplities
without nemratization up to 110 e,
it reazonable precantions are taken to
prevent coupling between anpat anl
output cirenits external 1o the tube.
I single-ended  civenits, plate, grid,
filament and sereen bypass capacitors
nmst he returned through the shortest
jossible leds 1o the common chissis
point.  In push-pull applicaions  the
filiment and sereen terminals of cach
tube should be bypassed to o connmon
the shortest possible
heavy leads nsed to

chassis point by
leadds, and short,
mtereonnect the sereens and fitament
ol the twa tubes, Care muast e taken
o prevent leakage of rf energy to
leads entering the amplitier. 1o num
mize grid-plite coupling hetween these
leads external to the amplifier,
Where shiclding s adequate,  the
feedback at irequencies above O me
(Continned on paye 36

Figore 2

Tvpical high.level-modulated 7f amplifier circuitwith modulator and
driver stages;: <480 watts plate input.
cepresent the tank cirenit approprinte for the operating frequency
the {) eguals i
The .(02.mfd ezpacitor 1 the output cirenit s a S.000-z
mica type. while the .002-nifd capacitors in the filament circuits nf
the tube and in
001-mfd cagacitors are 2,300-v mica types.

In this circuit Lo and Cpe

12 and the capacitor plate spucing equals

the RFCi circuit are 500-v mica types. The
The 16-mEd capacitor
s a 450.v electrolvtic tvpe, and the 10-mtd capacitor is a 100-

resistor is actually a 30.08D-ohm
The 750 and 2.5%-ohm resistars
The 25.000-0hm resistor in the
The ?HCH chokes are
tenhiv 800-ma i The
S.watt  tvpe. The traesg-
unit: impedance ratin prima-y to socn-dary
I'rimary impedance. 20,000 ohms; secandarv
impedance. 8333 ohms.

capacity.

Figure 1
nentralization circuit for usc above 100 me, where
6 41,001
€ ix a small eplit-stator capacitor (€ mmid . spprox.)
' - (me}

T o 4654

800
Oridd.
—E.C

L1

+Ean

-85y

av TA
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Commercial Single Sideband

Radiotelephone Systems

Toe KEEN INTERExv that has heen
shown recently both in professional
and amatenr circles i the single-zide-
band method of radio triansmission has
fucused attention on the carly develop
ments in this field including the choice
of means for generating and receiving
the The present interest na
doubt ~tems from the <plendid =ervice
which these systems gave during the
wiar and from the reports of the
numerous men who heciine aequainted
with them. coupled with a hetter ap-
preciation. since the 1947 Taternational
Radio Conference in Atlantic City, ol
the possibilities o1 single sideband in
increasing  the  potential  number  of
clanmnels which can be erowded inta
the spectrunt.

<ignals,

New Developments

Considerable impetus to the wide-

spread wse of single-sideband systems
Figure 2
Carrier modulated by speech waves:

single-sideband pattern. (Takesx from the paper on
carrier by Colpitts and Blackwell, 4.1.E.E.; 1921.

at bottom,

by F. A. POLKINGHORN

Engineer, Transmission Development Dept.
Bell Telephone Laboratories. Inc,

can reasonably be expected to result
from the development of such complete
low-power, single-sideband radiotele-
phone systems as the LE system.
This apparatus was specially designed
by Bell Telephone Laboratories for
point-to-point medium-distance appli-
cations.

Carson's Pioneering Work

The single-sideband method of
transmission was born in the mind of
John R. Carson by pure analysis as a
result of hix mathematical investiga-
tions of the operation of vacuum tubes.'
Almost simultaneously 11. D. Arnold
dizcovered the possibility in conuection’
with tests of the Arlington transmitter
in 19153, For a considerable period
therearter the plivsical reality of side-

-*—“‘ﬂ'\f\.r'ﬁ\n
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Portivn of one of John
application of the combination of balanced modulation for sup-
pressing the carrier, and output filter for stripping off one sideband.

bands was vigorously argued by some
engineers.

Experiments of Thirty Years Ago

The single-sideband method of
transmission has been standard in Bell
Svstem carrier telephone equipment
for nearly three decades’ The first
published mention of the use of single
sideband for radiotelephony, however,
seems to have been made by Lspen-
schied in 1922° About 1922 an ex-
perimental single-sideband radio sys-
tem was set up with a transmitter oper-
ating at about 60 kc located at Rocky
Point, Long Island,* and publicly dem-
onstrated on Jan. 5, 1923. This sys-
tem was put into commercial service
between New York and London in
1927 and is still in operation, being,
as far as is known, the first single-
sideband radio system to be used com-
nercially, The large size of the an-
tenna structure required for efficient
radiation at such a low frequency

made it difficult to obtain a broad
Figure 1
R. Carson’s original patents showing

l Mar. 27, 1923,

METHOD AND MEANS FOR ZIGNALING wiTH NiGH FAEQUENCY wAVES,
3 SuLLTS=SHEET 10

1. R. CARSON, LR

FILED PEC, 1, 1918
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enough band for a good telephone
channel and the use of single sideband
made the problem mwuch simpler by
permitting the required band to be
halved. Efficient operation of the sys-
tem was imperative since a power of
150 kw or more was involved.

The ecarly Bell System work on high
frequencies (it was short waves in
those days) wash done in the 1920's on
double sideband but it was not long
before the theoretical advantages of
single sideband resulted in experiments
with the same arrangement of sup-
pressed carrier and hand-synchronized
receiver which has recently been taken
up by the amateurs. This work was
done by Rayvmond A. Heising, who, in
1915, worked on the Arlington trans-
mitter, the lorerunner of all modern
radiotelephony, and who invented the
constant current system of modulation
now so widely used.

The hand adjustiment of the hetero-
dyne frequency was not very practical
however. and a few ycars elapsed be-
fore active work on the commercial-
1zation of single-sideband radioteleph-
ony was taken up in earnest. In those
yvears, the high-requency double-side-
band circuils were put in operation to
many part~ of the world and ship-to-
shore telephony became a permanent
conimercial service.

In the late 1920's an unusual re-
ceiver wux constructed at the Bell
Laboratories with which to investigate
the characteristics of single-sideband
reception.  This receiver occupied
seven bays and used the first crystal
filters to go in equipment of this kind.
It was capable of receiving double-
stdeband transmissions and separating
the sidebands and carrier for experi-
mental purposes. Reconditioned and
local carrier and automatic irequency
comtrol were provided so that it was
possible to simulate almost any kind
of reception. The results obtained
with this receiver were in accordance
with expectations and consequently de-
signs for a single-sideband transmitter
and a receiver for a transoceanic trial
were initiated.  Upon the completion
of the wranswmitter it was taken to
England and. in cooperation with the
British Post Office, set up in their
transoceanic  transmitting  station at
Rughy.  There followed extensive
tests which confirmed that the theo-
retical advantages could be achieved
in practice.” *
double-sideband
transmi~~ion~ were made on a basis
of signal-ste-noise ratio, articulation,
and Judgment tests. The articulation
tests consisted of transmitting mean-
ingless syvllables awd determining the
errors in interpretation by a number

Comparisons  with

Single Sideband Systems, Which Have Had an Unusually
Interesting Developmental History Since 1915, When the
Method Was Used in a Transmitter at Arlington by H. D.
Arnold, Now Being Applied To Solve Many Current

Transmission Problems.

One Procedure, Designed for

Point-To-Point Work in the 3.4 to 25 and 2.7 to 14 mc
Bands, Provides 200 Watts Peak Envelope Power, With

Ranges of 200 to 2500 Miles.

of obscrvers. Aiter making correc-
tions for differences in bandwidth, the
signal-to-noise improvement checked
the theoretical 9 db very closely. The
number of articulation errors obtained
also showed that the tield strength of
a double-sideband signal had to be 8
or 9 db stronger than a single-side-
band signal in order to get equivalent
results.  Finally, judgment, or so-
called circuit merit, tests gave approx-
imately the same results.

The original equipment was put into
commercial operation and in 36 rede-
signs were started for conmnercial pro-
duction.”- % %1 [n the following dec-
ade over 30 single-sideband circuits
were set up in all parts of the world
using this equipment.

During World War II the single-
sideband equipment did particularly
valuable service in connecting conti-

nental United States with the armed
forces all over the globe. Multi-
channel teletype using two-tone opera-
tion with frequency diversity (- tones
total) was used in most cases with
speech channels for special purposes.

The first commercial single-side-
band equipment provided only a single
speech channel, but it was soon deter-
mined that two channels could be ob-
tained atmost as easily as one by using
two low-power modulators to place
one channel on one side of the carrier
and another on the other side of the
carrier. Somewhat better perform-
ance was obtained by spreading one
channel from the carrier so that modu-
lation products generated by one chan-
nel would put less noise or crosstalk
into the other. During the war vears
and shortly thereafter the need {for
more radiotelephone circuits caused

Figure 3
Early illustration of single-sideband transmission applied to radio, showing derivation of
single band, and at receiver the reintroduction of the carrier.3
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both channels to be spread from the
carrier and a third divided the two
sidebands; thus permitting three sepa-
rate simultaneous conversations over
the same equipment.

The 9-db transmission advantage of
single sideband as compared with dou-
ble sideband is explained entirely on
the basis of amplitudes. It is assumed
that the same rf power amplifier is
used and the peak driving voltage is
the same.  This results in approxi-
mately the same distortion.  Since the
carrier represents halt the peak ampli-
tude of a fully modulated double-side-
band transmixsion, reducing this to a
negligible value permit~ doubling the
amplitude of the ~ideband, an iprove-
ment of 6 db, The other 3 db comes
from the reduction in noise at the re-
ceiver by reducing the received band
to one-half, permitted by the climina-
tion of one sideband at the transmitter.

In the commercial  operation  of
single-sideband circuits the carrier is
normally transmitted 26 db below the
envelope peak amplitude. This per-
mits the automatic tuning of the re-
ceiver, so that the receiver may remain
in service hour after hour with little
or no attention from the receiving-
station  operator, who wmay have a
dozen or more receivers under his
care. The reduced carrier is separated
from the sidebands by a erystal filtes
which i~ only about 40 eveles wide.
This filter redoees the noise to a point
where  automatic  frequency  control
and antomatic volume control can be
obtained at as low signal strengths as
the speech circuit remains commercial,

The afe device of the W, E. receiver*
13 frequency operated, i it Is oper-
ated by 2 beat uote between the car-
rier at the final intermediate frequency
and a local crystal oscillator,  This
beat frequency drives a motor con-
nected to the beating oscillator fre-
quencey adjustment, cither forward or
backward, depending upon whether the
carrier is too high or too low in ire-
quency, until frequency of the beat
note iz reduced to zero. This system
has the advantages that it is accurate,
not sensitive to amplitude, and the ab-
sence uf a carrier {or a short period
necd not canse the oscitlator frequency
to move in one direction or the other.

Commercial single-sideband  receiv-
ers are generally arranged so  that
cither a earvier from a local oscillator
or the transmitted carrier may be used
for the final demodulation. Using the
transmitted carrier has the advantage
of insuring the proper irequency te-
lationship between carrier and side-
band, but requircs an cffective rapid-
acting volume control or limiter to
insure a constant amplitude of carrier.
Using a local carrier insures an ade-

26

quate amplitude at all tines but re-
quires a good afc svstem. Receivers
can be built in which no difference can
be detected between the two methods
of demodulation.

A single-sideband signal iz gener-
ated by modulating a carrier with a
sideband to produce a double-sideband
signal and then either shaving off one
<idebamd by a sharp filter or balancing
out one sideband in a double modula-
tor arrangement in which the carrier
and sideband to one modulator are
both shifted by 90°.

The basie idea of the balancing
zcheme was invented by ROV L Hart-
lev** in 1928 To this R. K. Potter**
added the idea of obtaining separate
speeeh channels on the two sides of the
carrier™ and . I. Green** suggested
the use for separating the two side-
bands at the receiver™  Recently sev-
cral companies have cither used these
methods or indicated their intention of
doing so. The system is well suited
for certain purposes. The suppression
of the unwanted ~ideband  depends
upon  phase and amplitude  balances
and may not be adequate for all pur-
poses.

The telephone transmitters and re-
ceiver have used crystal filters for
the purpose of c¢liminating the unde-
sired sideband and interfering signals
to a high degree. Crystal flters per-
mit obtaining the desired selectivity

Figure 4,

Apeglication  of  single-sideband  te  short-wave
transoceanic radiotelephony, showing the manner
of deriving two independent speech channels.
each occupying one ot the sideband positions
with respect to the high-irequency suppressed
carrier.  (From A 7Twin-Chaune!l Sinele-Side-
band Radio Transwitter bv K. L. King, Bell
Laboratories Record: March 1941).
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at trequencies az high as 100 to 123 ke
or more.  \With crystal filters operat-
ing at these frequencies only oune in-
termediate modulation  is required,
generally operating around 2800 ke,
Crystal filters have the =ame wdvan-
tage when used in ~ingle-~ideband re-
ceivers.  Even at 100 ke the tilters
may give 80 or 90 db attenuation at the
end o the first LOOO cycle< outside the
transmitted band.

The Bell System was not alone in
recognizing the merits of ~inzle-~ide-
band radiotelephony,  The  Rritish
Post Office worked hand-in-hand in
estublishing the North Atlantic cir-
cuits, Among those who made impor -
tant contributions, A. LI, Reeves of
International Stundard  Lleewrie  did
sone  major pioneer work..  The
Duteh were ploneer worker~ in the
ficld and established a circuit hetween
Holland and the Duteh 1Sast Tndies at
an early date.”  The Japunese and
Germans also constructed cquipments.

At the present time a large propor-
tion of the overseas telephone services
operating from the United States use
single-sideband  equipment  wnd  the
number of circults is inerei~ing vearly.
With the production of ~impler and
cheaper equipment, it is expected that
many of the services still using «Jdouble-
<ideband  transnnssion  will be con-
verted to single-sideband.

Typical of the modern trend to sim-
pler, less expensive equipment i~ the
LE system previously mentioned. This
svstem was  specitically  designed  to
wake available the important advan-
tages of single-~ideband techniques in
an economical form for usc in point-
to-point radiotelephone  ~ervices, It
provides complete radio transmitting
and receiving facilities, ncluding the
new syichro-switched specch privacy
equipment which is built direetdy into
the circuits of the radio units,

In addition to the tran~mitter and-
receiver, a versatile manually-operated
telephone-control terminal i~ available
as a part of the L/ svstem. This con-
trol terminal includes all necessary
control apparatus for conecting the
transmitter and receiver to a conven-
tional telephone ~ystem.  Where a
senti-putomiatic control termmal i~ de-
sired to relieve the operator of con-
stant monitoring during call~, a suit-
able control terminal may be -~ubsti-
tuted.

The LF svstem transmitter delivers
200 watts peak-envelop power wnd is
idealty suited to the followine appli-
cations:

(1) Satellite feeder circunit~ irom

remote points to higher pow-

* Model D-99945,
*%* Bell Labs.
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ered transoceanic radiotelephone
stations,

(2 Radio circuit extension of tele-

phone Lind lines, and

(5 Intereity or point-to-point - ri-

diotelephome cireuits,

The ranges which can e covered
by the L) System depend, as with all
hf radio systems, ona number of fac-
tors which affeer he signal-io-noise
ratio.  Nmosphere sunie varies with
F'requencey, geographical location, sea-
~on, and tie of day. The radio rields
received in sky-wave transmission de-
|n'nl| upon power, antennie character-
irequency, distance, geographi-
cal region, direction of path. aud jonu-
~[l|]c'1'c conditions,

Representative ligures for the Lf]
with ~uitable antennas
and appropriate requencies, are esti-
med to be: In the tropies, night
ringes up to 200-600 miles, Jday ranges
up o 700-2000 milesy in temperats
latitudes, night ranges up to 400-1,000
miles, day ranges up 1o 14100-2.500
miles,

The transmitter ind receiver of the
~ystent can he farnished for operation
i either the frequeney range from 3.4
tn 23 me or from 2.7 to 14 me.

The transmitter amd receiver are de-
~signed to permit the selection of any
one of ten crystal-controlled
leeted trequencics,

In making a change from one to an-
other Irequencey, the operator is guided
by o cowdrol-position indicatar which
provides informaion for  sctting  all
controls Tor any of the ten preselected
freguencies. The indicator 1s located
at eve level onthe iront panel of both
tran=mitter and recciver. When ro-
tated o the chosen irequeney, the nee-
essary contral settings pertaining only
to that frequeney wre shown on a dial.
A change in operating requency s
then accomplished by use of selector
switches and tuning contrals readily

ISt s,

SCrVICe ranges,

l)'(‘("k' -

accessible on the front pancl cach
cabinet. The time required to make
4 fregneney change i about three
ninutes.

The rf emission comsists of (v) two
pilot irequencies which are  spaced
3,025 cveles apart, and (b)) ~ignal fre-
ynencies vadiated between these two
pilot frequencies ina band 3000 eveles
wide.  The signal frequencies corre-
~pond to vaice freqrencies o the band
2530-3. 250 eveles,

The ~vstem provides an electronic
privicy  cquipment of  the  syichio-
steffched type which will prevent a
castal listener from cavesdropping. [t
> obtained by alternately transmitting
one or the other of the two pilot fre-
quencies in inverted  relation to the
sigmal, and ix direetly incorporated in
the circuits of the transmitier and re-
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Figure 5

Circuit diggram illustrating another method of deriving single-sideband,

R. V. L. Hartley in 1928,
sidehand instcad of climinating it by filter.
and K, 1. Green,

ceiver. This switching feature can be
trned off for testing purposes or to
permit transmission of a nermal or in-
verted sideband.

Special attention has been given to
providing unusually complete  testing
and  metering  facilities, which have
heen built divectly into both the trans-
mitter and receiver, providing obser-
vation of operating conditions in the
vacuum tube circuits. An alurm cir-
cuit is also provided in the receiver to
indicate loss of ~ignal, and relay con-
tacts are available to permit extension
of this alarm to femote positions.

The receiver is a triple detection re-
ceiver having a crystal-controlled first
beating oscillator and automatic fre-
quency control acting on the second
beating o~cillator.  The first ff oper-
atex at about 2,800 ke, aned the second
if at about 100 ke, .\ erystal llter at
the =econd if is nsad to obtain high
selectivity and high fidelity in the
hand.  Both e and d¢fe operate from
Loth pilots, thus taking advantage of
the Trequeney diversity to obtadin im-
proved  performance.  The  alternate
transimission of the pilots 15 used to
~syinchronize the privacy switching.

The control terminal has been spe-
cificially designed to achieve the full
transmis~ion capabilitics of the radio-
telephone  links, in addition tw the
effective handling of telephone trafic.
The adjustment of received volume
whiclh. until the new wodel*** has
bheen the maost difficult of manual ad-
justments. iz now effected by mechin-
ical coupling to the other contrals so

L E

which was invented b

I'his method wses a double modulatur arrangement and balances out one
This method was later further developed by R. K. Potter
(Figure trom Hartley paren; No, 1.666.206.)

that it does not require any attention.
Built-in  tramsmission testing equig-
ment essential to maintaining the ter-
minal at peak efficieney i~ provided.

For maximum transmission results,
the  highly  directional  rhonthic-type
antenna can be used {or longer trans-
mission paths.  Other tvpes of anten-
s pussessing desirable transmission
and directional ¢haracteristics may be
used over shorter circuits.
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bastd  for Transatlantic Kadio Telephouny, Proc.
IRE: Tune 1923,

S, AL Polkinghorn and N. ¥, Schlaack, .1
Single-Sideband Short-Have Syvstewr for Trans-
atlantic Telephony, BET]: July 1935 and Proe.
IRE: Tuly 1935,

i Rudwin, Singie-Sideband ShortHarve R
v, Bell Laboratories Record: Aue, 1930,

AL AL Roetken, A Swole Stdeband I\'.'n'l':.‘r
for Shart-1f'are Telephone Serviee, l'roe. 1RE;
Dec, 1938,

AL N Oswald, A Short-lieve Single-Side-
baud Radiotelephone Sistem, Proc. IRE; Dec.
193N,

el . Gabriel, Siwale-Nideband .\fmrl Wazr
Recefver, Bell | ataries Record: Nov. 1939,

TR, Lo Kinee . f Taein-Channet nale-Side-
bund Rudio Transmittor, Dell Ladwor Atorres Ree-
ard: March 1941,

Tlatent 1,666,200,

Piatent 1773116,

Hllatent 2020409,

YA HL Reeves, The Sinale-Sideband S vstem
Applicd to Short 1 wve Telephone Links, NLEE;
Nept., 1933,

BN Roomans,  Sigde-Sidobaud - Telephony
Applied to the Radio Link betrecen the Nether-
fands aund the Netherfands East Indics. Proc.

IRE: Fel. 193x,
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Awreratt Antennas
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g -1,400 : : - : / — +—1 1,400
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00 | | I : | | ] L1800
I1/4 Wave Length 172 WQve' Length
‘Table 1 (below) Figure 7 (above)
Examples of use of antenne charts. Chart to be used to find the reactance of aircraft antennas.
Example Neo......... 1 2 2 4 5 & 7 8
Forcand Fore and Center Of-Cen- Center- Center-
Antenna type ......... Aft Afi Trailing Pertical Fed 17 ter Fed V' Fed V FedV
Antenna length........ 2 22 24" (**) 13 30 T 20 20
Refer to chart......... 2 2 2 3 1 1 1 1
Quarter-wave resanant
frequency .......... 10 mc¢ 10 me 7.5 mc 18 me 7.0mc 5.0me 9.8 mc 9.8 mc
Operating frequency. .. Ime 12 me 7.5 me 13 me 6.1 mc 3.0me 8.0mc 9.2 me
V4 wave res. freq.
—F .36 1.2 1.0 0.70 0.87 0.00 0.82 0.94
aperafing freq.
Next, refer to chart. ... 7 7 7 7 7 7 7
Find: Antenno reactance —700 ohms + 110ohms 0ohms —130chms —50ohm —260ohms —96ohms —20chms
Then, refer ta chart. ... 6 6 5 6 4 4 4
Find: Antenna resistance 1.6 ohms 60 ohms 19.6 olims 1480ohms  3.25 ohms 2.0 ohms 2.9 ohms 3.9 ohms

*Figures I, 2. 3, 4, 3 and 6 appeared in Part 1, November,

**Trailing_wire antennas generally are uureeled to such a length that the quarter-wave
resonant freguency is the same as the operating frequency (i.e., F=1.0). The correct length to be unreeled may be determined from the chart, Figure 2,
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Part |l How to Use
Charts to Find Reactance
and Resistance of Fore
and Aft, Trailing, Verti-
cal, Center-Fed V and
Off-Center-Fed V Air-
craft Antennas. Eight Ex-

amples Offered.

by SIDNEY WALD

Aviation Equipment Engineering
Engineering Products Dept,, RCA

COXTINUING WITH our analysis of
measurenient  plots for aircraft an-
tennas, to find the antenna reactance,
we use the number obtained when the
operating frequency was divided by
the resonant frequency; Figure 7.

In applying this chart, from the

TYPE 138

*

Sections Size

vee 13 \
*O

'Tl"FE T

Maximum | Minimum

Resistancz | Resistonce

J¢f se:tion | per section
Ohras Ohms

point on the F scale corresponding to
the number just found, we follow a
vertical path until it intersects the
curve. From there, the horizontal path
is followed to the H scale. The number

13/32" x1/4"
457647 x 174"
1-5/32" x3/8"
1-1/4"x3/8”

150.600 i
150.000 1.
550 000 i
375,000 1

indicated on the H scale (where it is
intersected by the horizontal path) is
the value of antenna reactance.

Example

As an example, imagine a center-fed
V antenna having a length of 50’
Frof Figure 1* we find that the
quarter-wave resonant frequency is
4.55 mc.

Let us assume that the transmitter
operating frequency is to be 4.09 me.
Then the number to use for the F
scale is

operating  frequencey 4.09 me

resonant frequency 4,55 mc

Locating the I antenna curve on the
antenna resistance chart; Figure 4%,
we find an antenna resistance value,
on the G scale, of 3.5 ohms.

Goig to Figure 7 and following
through irom an F scalc value of 0.90,
the value of antenna reactance is found
to be —49@ ohms (i.e., 40 ohms of capaci-
tive reactance).

Other examples, which may aid in
the use of the antenna curves are
presented in Table 1.

*CoymMUNICATIONS; November, 1948,

AKRA-OHM PRECISION RESISTORS

for “miniaturization’’ programs

These new Shallcross Akra-Ohm Wire-
Wound Precision Resistors have been de-
signed to meet the needs of modern, mini-
arure equipment. Standard olerance is 19
and closer tolerances can be furnished on
special order.

The units offer unusually high and ac-
curate resistance values in small space and
are light enough 10 be suspended by their

capacuance

Complete Service
measurement facilities
IN A SINGLE INSTRUMENT

The improved Shallcross ¢14-A Service meter covers a wide
range of measurements. These include d-¢ and a-c voltage,
and d-c resistance. Also it can be used for
roximacing an artificial foad. Auxiliary scales provide an
cfucunce range of 1 to [00: 1,000, 10.000 henries, and an
a ¢ resistance range of 25 ohms to 3 megohms. Only two
switches are used for 2% ranges. The instrument is self-
contained, housed in a metal case with handle and weighs
only tzl/z Ibs. Write for decails.

own tinned copper leads, or may be secured
with mounting screw.

Other Shallcross Akra-Ohm Precision
Resistces include types, shapes, mounting
arrangements and ratings for every close-
tolerance requirement and are designed to
meet JAN Spec:ﬁcauons Write for Bulle-
tin RG, giving complete precision resistor
data in convenient chart form.

SHALLCROSS MANUFACTURING COMPANY

Dept. C-128, Collingdale, Penna.
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FM ANTENNA GIVES YOU

GREATEST POWER GAIN

Andeew

CORPORATION

T83 GASY 734hn STREET ©

Only $250% side-mounted;

WRITE FOR BULLETIN 86

for complete detoils ﬂ/ﬂ mounted
%’2 - Y¢ Low initial cost—low maintenance

CHICAGO 19

PER DOLLAR!

$435% top-mounted

Here is why the new
ANDREW Multi-V is yous
best FM antenna buy:

Y Power Gain of 1.6
Y 10 KW Power Capacity

Y Top or side mounting with equal
ease

Y Weighs only 70 pounds side
mounted; 450 pounds top

Omnidirectional pattern

*

Factory tuned to required fre-

quency — no further adjustments

required

Y Single feed point — single trans-
mission line

Yr Built to withstand winds of over
100 MPH

Y Antenna can be completely as-
sembled on the ground

Y Insulation resistance of feed line

can be tested without climbing

tower

WANT THE MOST EFFICIENT
LOW-COST FM ANTENNA FOR
YOUR STATION? BUY THE
ANDREW MULTI-V!

TRANSMISSION LINES FOR AM-FM-TV =+ AN-
TENNAS ° DIRECTIONAL ANTENNA EQUIPMENT
* ANTENNA TUNING UNITS * TOWER LIGHTINO
EQUIPMENT * CONSULTING ENGINEERING
SERVICE

Eastern Office: 421 Seventh Ave.,, N.Y.C.
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Input Installation for Two Stations, A
peech; F. E. Bartlett. . ............, ov.
Instruments_in the Broadcast Statxon. Test
Herbert G, Eidson, Jy.. .Mar.
Instruments In The Broadcast Station
Test; Herbert G, Eidson, Jr.o..ooovou.. Apr.
Instruments In The Broadcast Stanon.
Test; Herbert G. Eidson, Jr.v....o..... May
Intercarrier TV-Sound Reception (Edi-
A1) ooogoocooocoopcaoog000000000aa uly

Interference Resulting From Coupled An-
tennas, Eliminating; F. E. Butterfield.. . Mar.
Tonospheric Radio Propagation (Editorial) .Sept.
IRI% Natignal Convention, A Report on theA
e vedeiaas APT.

J

Jadevholm, H. W.; Cavity Resonators as

Filters _at VHF g
Jeffers, Charles; Enlarged WOAT/WO
FM Studio Technical Facilities.

JTAC (Editorial) ..voveven.. Ve
‘ K
Karker, A. S.; Custom-Built Dual Record-

ing Console Systems........ .Nov.

Kees. Harvey: Short Recewmg "Antenna
Design Factors .................
Kessley, William J.; Impedance Matchmg
Techmques ........................ uly
Kendal, P, 3 Brookhaven Long Island,
Pohce 72- 76/152 162 Mc 2'Way FM S)S-F N
............................... el
Ktmd William I, A Studio Modulation
NGRS 0ggo00o0000000000000000R0000D Aug.
Kitchen, N. Cari and Willis N. Weaver;
The WNOW AM/FM Installation...... Sept
KLEE 5-Kw AM Installation in Houston,
Texas, The; Pawl HuhndorfF and R. E.
Sively oo e 5000000aa oo Oct,
L
Laing, K. M.; Tube Engineering News....Apr.
Lateral Recordm W H. Robinson. ... .. Sept.
Ledbetter, John The Cincinnati Times-
Star FM Statlon............ 0oo00a0 ofEil
Lens Considerations For Image 0rth1con
Cameras, TV; Leonard A. Mautner,. ... Jan.
stbv, Lester ; Wide-Range Dual-Band
V Antenna Design. ... ... ... ... June
Ltght“elght Broadcast Field Equlpment
(NAB Meeting Report.....Editorial) .. May
Links, FM Broadcast Network Network
With; Donald K. EUf e ct.
Lon{ Island Pohce 72 76/152-162  Me
Way FM Svstem, Brookhaven; P. R.
Kendal ..o iiiieiieiiiinnnan 00000000 Feb.
M
Magnetic Tape Recorders (Editorial).. ... Sept.

Maintenance _of Preamp equpment in
Broadcast Transmission Reproducing Sys-
tems; Ralph G. Peters. 609000 0000000 July

Maintenance Procedures, ‘Broadcast Tran!
scription Reproducing System; Ralph G.
Peters .. ....

Frequency. Stahlhzatton in the Reg.nn &0 oGO qopdeagooeaaainasgenioadeaggons
10,000 Me: A. I Donnelly...... gy Matching Techaiques, Impedance; Wilkiam |
Mautner, Leonard A.: TV Lens Considera-
tions For Image Orthicon Cameras..,.. . Jan.
H Mayborn, Ted W.; FM Communications In
il.Well Drilling Operations. .......... Sept.
Hamilton, G, Edward; TV Transmitter Measurement, Antenna Pattern; R.
Design (Part_ 1) May Skifter and J. S. Pritchard. ... :
Hamilton, Edtward; TV Transmitter Measuring FM Antenna Patterns with
Design (Part TI)........000iineneoann une Miniature Antennas; M. A. Honnell and
Hamilton, . Edward; TV Transmitter J. D, AIbrght. . v iiiiiiia i Fe
Design (Part ITI). .. ...uuuiaaannnnn v July Measurements, Noise; Robert L Margan _Feb.
Hemilton, . Edward; TV Transmitter Measurements, 7\'o1se, Robert L, Morgan..July
Design (Part IV). . . coiiiieiieniannns Aug. Microwave Tower Automatlc Fire-Protec:
Hauser, W, H.; The WBZ Radio and Tele- tion System: G. Frecke...oo.oooin Oct.
VISION CONEEr oo vvneorire e as Nov. Microwave TV Networks A Report on,
Helt, Scott; What Is Wrong With TV (Part [) Samuel Freedman. . cove s Oct,
Sound? ....... . ..iiiiiiiieas coeaas.Sept. Microwave TV Networks A Report on
HF Transmitter With (‘ontmuousl\ Tun- (Part II}: Samuel Freedman........... Nov.
able Plate Tuning, International Broad- Microwave TV \etworks‘ Samuel Frerd
cast; David A. Muler......... ... .. ... Jan. (3 000006 00000a00006009000000000000 ec.
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Microwave Links (detonal) ............. Aug
Miller, David A.; International Broadcast
HF Transmitter With Continuously Tun-

able Plate Tuning.......occveeeoenn.. Jan.
Miniature Antennas, \r[easurmiz FM An-
tenna Patterns with; M. 4. Honnell and

J. D, Albright ... ... .. .......c.....-.

Kiewel , .. .....c.cc00uuun.
Monitor, ‘A Studio \‘Iodulatlon. Wiltiam 1.
Kiewel ... i i
Morgan, Rabert L.; Noise Measurements. Feg
Morgan, Robert L. Noise Measurements..July
N

NAB Los Angeles Meeting, The Broadcast
Engineering  Conference at the (Eda-
borsal) i i aiiaeaiaa

NAB TV Broadcastmg Report (Edltonal) Oct_

NBC TV/FM in Washington, D, C.......June

Networks, A Report on Microwave TV\';

Samuel Freedman ...........vevere... Oct.
Networks, A Report on Microwave TV

(Part 11); Semuel Freedman.......... Nov.
\etworks, Microwave TV; Samue! Freed-
Network With Radio Links, FM Broadcast;

Donald K. de Newf.................... Oct.
Noise Measurements; Robeyt . Morgan...Feb.
Noise Measurements; Robert L. Morgan.. . July

(o]

Organizing Studio Facilities With A Fil-

ing System; Thomas D. Reid...........4 Aug.

P

Palmer, R. C.; A TV Sync Stretcher....Mar.
Palmer, R. C,; Phasing of Remote TV

Signals .t et Apr.
Pattern Measurement, A.ntenna' H.

Skifter and J, S. Pritchard .- oveensnons ar.
Pattern Nomenclature, Directional Autenna:

Carl E. Smith . ... . .ooiiiiiin .. Sept.
Patton, Philips B.; VHF Railroad Radio

Link with Six-Channel Telephone Car-

rier SyStem . ......ccciiceiiiiaaiaian uly
Pentodes, Application_of Screen Grid Sup-

ply Impedance in; Peter . Sulzer...... Aug.
Peters, Raiph G.; Facsimile Transmitter

at the Miami Herald.....--v..0sennsns

ald |
Peters, Raiph G.; Philadelphia Police Du-
plex 2-Way FM System.. M
Petcr:, Raiph G.; Mamtenance of Preamp
Equipment in Broadcast Transmission
Reproducing System .................. July
Peters, Relph G.; Broadcast Transcription-
Reproducing System ‘Vlamtemmce Pro-
cedures ............... .Oect.

Phasmg of Remote TV Slgnals R C.
Palmer ....cccvieernerireenanes . ApL
Phlladelphla Police Duplex 7Wa\ FM
System; Ralph G, Peters.......... ....\ ay
Pohce 72- 76/152 162 \vIc 2 Way FM_Svs-
tem, Brookha\en Long Island; P. R.
Kendal voennenanmenennaemnannns Feb.
Police Duplex 2- Wa; FM System, Phila-
delphia: Ralph G. Peters........... oo May
Polkinghore, F. A.- Commercial Single
Sideband Radiotelephone S; stems ...... ec.
Power Division, Stub Tuners ; Carl E.
SR vy Aug.
Power Line Carrier Commumcattons R. C.
heek . .... 00000000000000000000A0000 Aug
Preamp ulpment m Broadcast Trans.
mission eproducm; Systems, Mainte-
nance of; Ralph G. Peters.............. July
Price, John F.; Effectneness of Bypass
Capacitors at VHFE . .vunyreoesas neees Feb.
Pritchard, J. §. ana‘ H. R. Skifter; An-
tenna Pattern Measurement...........] Mar.
Pylon Antenna Installations.............. June
R
Radio and Television Center, The WBZ;
H. HGuser......co.oovueuieuiirinas Nov.
Radio-TV Center, Audio Facilities at;
Charles Vassall .. .......... 08Qo000q
Raijlroad-Radio Link  with Six-Channel
Telephone Carrier System, \'HF: Philips
CPaHon .. e uly

Receiving Antenna Design Factors, Short:
Harvey Kees «.ovuuieencancnvonn.
Recording, Lateral; i#/. H. Robinson...

Recorders, High Fidelity Tape:

Baruch ool
Reproducin System _ Maintenance

cedures, %roadcast Transcription;

G, Peters .. ........ ... .. ... ct.
Remote Assignments, Traveling Light on;

George Drisko . ...coiveniuorioannannns ept.
Remote TV Signals, Phasmg of (G5

Palmer ... et LApr.

Reproducing System . Maintenance of Pre-
amp  Equipment in Broadcast Trans-
mission; Ral h G. Peters. . ........... J

Reid, Thomas ; Organizing Studio Facili-
ties with a Fllmg FStEM . . . iy d Aug.

Resonators as Filters at VHF, Cavity; H.

W. Jaderholm .
Rochester Fall \Ieetmg (Ed:tormi
Robinson, W. H.; Lateral Recording .
Ruston, Jolm: TV Control Console Design. Oct.
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Separate 2-Way Speaker System Design,
Coaxial and; Howard Souther.......... July
Selective Sideband Transmission and Re-
ception; D. E. Norgaard (/RE National
Convention Report) .......eeoveunens..Apr.
Schilling., Robert J., Arthur Stark and
Warren Sherwood; Design and Construc-
tion of a Secondary Broadcast Studio...May
Screen-Grid  Supply ~ Impedance in Pen-
todes, A‘gphcanon of; Peter G. Sulzer...Aug.
Sheehan. £. J.; Engineering Factors Used
To Determine Broadcast Station Time
Rates ....... .. ..o ooo .., Apr.
Sherwood, Warren, Robert J. Schilling and
Arthur Stark; Design and Construction
of a Secondary Broadcast Studio........May
Short Receiving Antenna Design Factors;

Harvey Kees ....... Pt sees e, May
Sideband Radiotelephone, Commercial
Single; F, A. Polkinghorn ............ Deec.

Sinclatr, Domald B.; A Standard Signal
Generator for FM Broadcast Service. . ..Aug.
Single Sideband Radiotelephone Systems,
Lommercial; F. A, Polkinghorn .. .... .. Dec.
Signal Generator For Antenna Measure-
ments, High Output; Herbert G. Eidson,
I e 0000900080000 JAug.
Signal Generator for FM- Broadcast Serv-
_ce. A Standard: Donald B. Sinclair.. . Aug.
Simplihed TV Receiver Designs (Edi-
torial) .. ... L. L. L,
6V6s for Microwave Transmitters (Edi-
foriad) ... Mar.
Swef,\'.' R. E. and Paul Huhndorff; The
KLFE 5-Kw AM Installation in Hous-

ton, Texas ........................... Oct.
Skifter, H. R. and J.'S. Pritchard; An-

tenna Pattern Measurement.. .. ....._. Mar.
Swiith, Carl E.: Directional Antenna Pat-

tern Nomenclature ,.,.......... 0gooaa Sept.
Samr_h: Carl E.; Stub Tuners For Power
Division ...

e et u,
Souther, Howard; (oaxial and Separate £
2-Way Speaker System Design....... .. July
Speaker System Idesign, Coaxial and Sepa-
rate 2-Way; Howard Souther,.......... ul
Speech Ir‘:gut Installation for Two Stations,

A; FLE Bartleet..... ... ... ... . .. ~Nov.
Square Loop Antcnna [nstallations. . ...... June
Stabilization in the Region of 10,000 AMe,

Frequency; A. V. Dosneliy... ... ... July

Stadig, Sidnev V.; Television at WBZ. .. .Dec.
tark, Arthur, Robert ] Schilling and
Warren Sherwood,; Design and Construc-
tion of a Secondary Broadeast Studio...,May
Station Constrnction Increase (Editorial) . .June
Stub Tuners For Power Division: Carl E
Smith ...
Studio, Design and Construction of o
Secondary Broadeast: Robert J. Schilling,
Arthur Stark and Worren Sherwood. ... May
Studio Design, Broadcast; Leo L. Beranch.Aug.
Studio Facilities With a Filing System,

Organizing; Thomas D. Reid. .ou...... _Aug.
Studio Modulation Monitor, A: Wiliiam 7.
Kiewel oo, o0 0 Auy.
Suizer, Pcter G.: Application of Screen-
Grid Supply Impedance in Pentodes. . .. Aug.
Sync Stretcher, A TV: R. C. Paimer. . . .. Mar,
T

Taxicalh Radio Systems. Two-\Way; Samucl

Freedman .0 . 00 T T Fely
Tape Recorders, High.Fidelity; Raiph
waarueh oo L Nov.
l‘vlcv;s;on at WBZ; Sidney I'. Stadig Dec
Television Center. The WBZ Radio;

Hauser ... ... ... 0 Nov.
10-Kw AM Inpstallation in Puerto Rico..... Jan.
10,000 Mc, Frequency Stabilization in the

kcmon ofi A. V. Lgonne!ly. P [ 1) £
Test Instruments in the Broadcast Station;

. Herbert G. Eidsow, Jr..... .. ...,

Test Instruments In The Broadcast Station:

. Herbert G, Edison. Jro.... ... .. .. .. April

Fest Instruments In The Broadcast Station;
Herbert G. Eidson, Jro................. May

The Broadcast Engincering Conference at
the. NAB Los Angeles Meeting (Edi-
torial) .. ... .. ....,,. £000(0000a000G0
‘The WBZ Radio and Television Center:
W. M. Hauser. ....................... Nov.
The Clear-Channel Case and Congress (Edi-
torial) ... ... .. oo ... . Mar.
The Impedance of Aircraft Antennas; Sid-
ney Wald .. .......... ........ 000000 Nov.
The KLEE 5-Kw AM Installation in Hous-
ton. Texas; Pawl Huhndorff aend R. E.

STUCIY ot e Oct.
The 20- or 40-Kc Bandwidth Problem (Edi-
torial) ..... 0000060000 00B0gE000RRe0n0G el
The WNOW AM/FM |ustallation; N. Cerl
Kitchen and Willis N. Weaver...... ... Sept.
Tadd, Framk J.; CAA CHF Omnidirec-
. tional Range at Lnnted Air Lines....... pr.
Fower  Antomatic  Iire- Irotection  System,
Microwave: S. . Fiecke. ... 509900000 Oct.

Transcription-Reproduving  System  Mainte-
nance I'rocedures, lroadeast: Raiph

Peters oo Oct
Transmission  Line Installation Problems,

FM and TV, J. S Brown............. Jan
Transmitter Design. High-Power (Edi-

tortady ... L. L., 0p0GOOO000000aG Feb.

(Conltinued on page 34)
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CLEVELAND 2, OHIO
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"Toughies”

are easy for

COSMALITE’

The advantages of these spirally
laminated paper base phenclic coil
forms are generally recognized.

Do you appreciate the time and
money-saving advantages of our
facilities to meet your require-
ments on punching, threading,
notching and grooving?

Your inquiry will receive
specialized affention.

*Reg. U. 8, Pat, Off,

WBZ TV

(Contimted from page 11)

The other racks house video equip-
ment and its associated power supplies.
One rack has a master monitor and a
rack-mounted switching panel that
pernmits previewing any one of six
video feeds on the master monitor. and
still another row of buttons with tally
lights that are used to feed the trans-
mitter the desired signal. This rack
also contains a video patch panel,
thereby lending complete flexibility in
the event of trouble in any one of the
line amplifiers, isolation circuits, etc.

Another rack contains the micro-
wave receiver control unit. isolation
amplifiers, a stabilizing amplifier and
their power supplies. The microwave
receiver operates in the 6.900-mc re-
gion. It employs a four-foot parabolic
dish and garbage can®™ that is mounted
up on the tower. This unit is orien-
tated on remotes being picked up by
the telewvan.

The next rack contains still more
isolation amplifiers. Thev consist ot
five individual amplifiers, each of
which can deliver the same signal level
and polarity it receives from a coaxial
line (nominally 75 ohms). The inputs
are of relatively high impedance so

that severa! can be bridged without
disturbing the driving circuit. They
are designed to have a band pass from
30 cycles to 8 mc.

Besides acting as isolation ampli-
fiers, they can be used to mix signals
whereby the sync pulses are fed into
one amplifier, the video with blanking,
into another, and the outputs paral-
kled, with the end result, a complex
video signal, complete with sync
signals.

A monoscope camera is used to gen-
crate the test pattern. At first, we
used the standard RMA test pattern
embossed on the type 2F21 tubes, but
since then have replaced the 2F21
with a tube™ which has a gridded pat-
tern of horizontal and vertical lines as
well as the horizontal and vertical
resolution wedges and the call letters
\WBZ-TV, Boston. Channel 4.

wThe word garbage can is well meaning, be-
cause it resembles just that form of a disposal
can. It is mounted on the rear of the parabolic
dish and houses the head end of the microwave
receiver. The rf input comes in via a section
of wave guide and fed into a crystal mixer,
A type 2K26 reflex klystron is used as a local
oscillator and beats with the incoming signal
to produce an if frequency of 118 mc. This
is amplified in a four-stage ¢f preamplifier and
then fed down to the receiver control unit via
RG-8U where it is again amplified and the
video component demodulated.

19Tyube made by Tausdale Tuhe Co.. Lansdale,
Pa.
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90900 Series .
Cathode Ray Oscilloscopes

The No. 90932, No. 90903 ond No. 90905 Rack
Penel Oscillozcopes, for two, three and five inch
tubes, resvectively, are inexpensive basic wvnits
comprising pcwer supply, brilliancy and centers
ing centrols, cafety features, magnetic shielding,
twitehes, ete. As ¢ transmitter moniter, no addi-
tional equipment or accessories are required. The
weli-known trapezocrdal monitoring patierns are
secured by feeding medulated carrier veliage
from @ pickup loop directly fo verfical plates of
the cathode ray tube and oudio medulating velt-
age tc horizental plates. By the addition of such
units a@s sweeps, pulse generoters, amplifiers,
servo sweeps. etc, oll of which con be con-
veniently and neatly constructed on companion
rack panels, the original basic "scope unit may be
expanded to serve any conceivable indusirial ot
loboratory application.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

~5
T

‘M

Index

(Continted from page 33)

pitter Design. TV (Part 1); G. Ed

ward Hamilton May
Transmitter Design. TV (Part II) G. Ed-

ward Haomilton . June
Transmitter  Design. TV (Parﬁ 111): G

Edward Hawmilton g . July
Transmitter Design, TV (Part 1V); G.

Edwerd Hanulton \ug.

Transmitier at the \lvanu Heraid. Florida
Facsimile; Ralph G. Peters.

Transmitter  Frequencies  with  WW?
Checking FM; Royden R. Freeland May
T'raveling lnght on Remote Assignments;
Grorge . Sept.

l‘ropospherc “and " Distanee in TV (Edi-
torial Aug.

"'VOPOSPhl‘I'C Report, l-CC (Edrtorml) Nov

Tube Eungineering (3-K TV »

VHF Miniatures, lmnge Orthl"on Fo
Studio Work) .Jan.

Tuhe Engineering News (TV Image Dis-
sector; Blowers Used for Cooling E.-
ternal Anode, Glass Envelope of Radia-
tion-Cooled Type Tubes). . Feb.

Tube Engineering News (2% Projection
Type TV Tube, Operating on 25 Kwv.). . Mar.

Tube Engineering News acuwm Gauges
Used In Tube Production) M
Laing . 2 Apr

Engineering News (Dyotron MMievo-
cave Oscillator)

I ube Engineering News (Wide Raage Trn-
ng Sxystem for Magnetrons; Flying Spot
C-R Iuterehongability of 5516 and

l'ube  Engincering News (Army-an_\'
Recommended ubmniniaturcs and Pre-
ferved Transmitting Tubes; Vest Pocket
Subminiature Fransmitter Destgius) Juls
Tube Engineering News (Sensitivity and
Gain Measnrements of VHF RF and
Congerter Systems, Application of B29B
et VHF) Aug
Tube Engineering \Pws (An' nsting 1B3GT
leamrnt Voltage by Observation of Fiia-
ment Temperature, Application Data for
8124 Medinm Mu Power Triode). . .Sept
Tube Engineering News (Single Resonator.
Refler Txpe, Kiystrons).. Oct
Tuhe Engiucering News (M:mahnc and
Proximity-Fuse Type Tubes in Coaching
Txpc Receivcr-Transmitter.  Tetrodes in
Stugle Sideband Transmission). . Dec
Tunable Plate Tuning, International Broad-
cast HF Transmitter With Continuously;

Viller . ,]'nn.
'luners for Power Division, Stub; Car! E.
Sitth .Aug.
20. or 40-‘(: Randwidth Problem. The
Edi al - .Feb
T\v :-\\'m Mobile Radio Expansion (Edi- .
el
2 \\'.'n Qm-aker ‘System_Design. Coaxial and
Separate; Howard Souther July
Tweo-Wav Taxicab Radio Systems; Samirel
FEreedinan eh
TV Allocation Hearings {(Editorial) TJuly
TV Antenna Design. Wide-Range D\ml
Band: Lester L. Libby 3 Tune
TV Antenna Installations. AM. FM. - June
TN Antenna Svstem, Cathode-Follower
. )
TV Broadcasting Report. NAB (Edltanal)
TV onadcast Transmitter Standards (Edi
fo Mar
TV Cnurul Console Design: John Ruston..Oct
TV Developments . Nov
TV/FM in Washington. D. C. XBC une
TV Hearings, Washington (Editorial) . Oct
T\ T.ens Cousiderations For Image Orthicon
Cameras: Lceonard A. Mautner At
TV Lighting (NAB Meeting Report .
Editorial) May
TV Loses Channel One (Editorial) . May
TV \emmk« A Report on Microwave:
] edman . .Oct.
™ \en\ulks A Revort on Microwave .
(Part 11Y: Samuel Freedma o

Microwave!

TV Networks, Samunel Freed
! Dec

TV.Radio Center. WRZ. Audio Facilintes

INCREASED
INSULATION

BETTER
CONNECTIONS

JONES BARRIER

_Terminal Strips._

Leokage poth is in-
creosed—direct shorts
from froyed terminal
wires prevented by
bakelite barricrs placed
between terminals.
Binder head screws
and termincls brass,
nickel plated.:in-
sulation, molded
bakelite.

Ne. 2-142

Ne. 20429y W

Shown: Screw  Ter-
minols — Screw  and
Solder Terminals
. Screw Terminat gbove,
Panel with Solder Ter-
minal below. For every
need.

No. 2-142.Y

Six series meet every requirement: No. 140,
5-40 sceews; No. 141, 6-32 serews; No. 142,
8-32 screws; No. 150, 10-32 screws; No. 151,
12-32 screws; No. 152, 14-28 screws.

Catalog No. 17 lists complete line.
Send for your copy.

HOWARD B. JOIIES DIVISION

Corp.

2460 W. GEOI!GE ST CHICAGO 18, It

U
UHF TV ‘Tests (Lditorial) June
Ultrafax Demonstration . No

USAF Commmunicatiens Expansion (Edi

tovial) Al
v
Taxsyll, Charles; Audio Facilities at 1ne
WBZ Radio-TV Center Dec
V1IF, Cavity Resonators as Filiers at
H. W. Jaderholm Dec
A HF Effecnveness of Bypass Capacitors
John P Feb
A II l" Ommdlrechonal Range at United Air
Lines, CAA; Frank J. Todd Apr

\'HF, Railroad-Radio nk  with  Six

Ch.'_n;nel Telephone Carrier Svstem
Philips B. Patton July
VILE Washington Hearings (Editorial) ... Nov

.
TV ANTENNA PLASTIC HOUSINGS

Plexiglas domes covering NBC parabolic relay
antennas mounted atop the Empire State Build-
ing tn New York Citv. Housing, of 2" thick
acrylic plastie, is said to be shatter-resistant.
To prevent development of excessive heat or
freezing condensation each housing has its own
air-conditioning system.

. .Dec.
TV Receiver Jesiuns, Simplified (Ed!
! . ok Jan.
TV Signals. Phasing of Remote; R. C
Pelpier Apr.
T\ \‘»nu..d What 1s \Wrong \With; Seott .
.. .Sept.
T\ Syne S'rﬂtchw A R C Paimer Mar.
T\ Train Demonstration, Bendix 5 Nov.
TV Tr.umlusswu Line Installation Prob
E S. Brou . Jan.
'ter l)vf.',!.. {Part 1) Ed
werd Hant May
TV Tl'nmnme‘ Desu.'n (Part 11); G. Ed-
wward . .June
% l‘r:ul:,mnlex Design  (Part III): G.
Ldiwcard Hawmilton Jul;
I'\" Transmitter Design (Part 1V); G
Fdward Hamuilron . CAug.
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(£ i e e P MEASUREMENTS CORPORATION wmooec 80
§§,“;_k et TV Hearings (Edorian)’ 1" Oct STANDARD SIGNAL GENERATOR
i, Hauser N
\\I'R.Z Radi 'l‘z- Center, Andio Facilities
WBZ. Television at; Sidoe cadi. . Dec
\\‘;r[;l: J\\ \:(_‘):\)I F\ \\!‘,'f‘\l 1 is{m 1‘.':'1':::' ! _fr.:‘nfléw
It Sept

H ol

Wide- Range Dual-Band TV Awmenna De
sign

WOAL'WOALFM Studio Technical Facili
3 | i fe M:

WNOW  AM FAM lustallats 1
b f St

AT THE RMA FALL MEETING

*»
E
. STAMBARD SIGNAL GENERATCR
1]
b} .
r Moas srements  Corpn. =
' 2 to 300 MEGACYCLES
MANUFACTURERS oF MODULANCN: Arplitud > modulation is centin- -
i) Genetatois i - FREQUENC
standare Signal vously variable frem O to 30%, indicated 2y @, crypaCY 5%
Puss2 Ganeum:m meter on tte panzl. Ar internal 400 or “000 )
Signal Generd q & ! . . OLTPUT VOLTAGE
il wave Goneratart cycle oudia oscillator is provided, Modulation & 108,080
squate vaimeters may also be applied fram cn external sowrce. o rovals
Vacuun Tubs 1se & Fied Pulse moculation mey be cpplied to the oscillator
UHF Rydio NO ors -ernal source -hr h ial - OUTPUT
v ength Met from an ex-ernal source -hrough a special con _
Capacity Bridges nector. Pulse: of 1 micresecond can be obtained "";;E:::::
vegohm Meters at higher ca rier f-eque wcies.
phase Sequence ""“‘1"" :
Fia Test
Above: E. M. Weed of Measuremencs Corp. LA MEASUREMENTS CORPORATION
demonstrating their TV signal denerator 10 1., C.
E. Horte, chicl engineer of the KMA endineering BOONTON NEW JERSHY
department at the recent Rochester Fall Meet-
ing. (See November editorial for further data
or signal generator). Below: 1. K. Siuclutr,
Gzperal Radio: B, E. Shackelford. IRE presi.
denmt and S. L. Bailey, 1949 president-eleet. dis-
cussing  the forthecoming I[RID nutional meeting
it the reeent Fall Meeting,
- »
Studio Microphones
e
L]
at P.A. Prices
5 .
Ideal for BROADCASTING
« RECORDIMZ
« PUBLIC ATDRESS
i “The vltimate in microphone quality,” ways Evan
- ® | Rushing, sound engineer of the Hctel Mew Yorker.
¢ Shout rigtt into the new Amperite
Microphone—or sfond 2 feet away—
reproduction is alwcys perfect.
>

Models
RBLG—200 skris
RBHG—Hi-imp.
e Guarantesd to withstond mcre “kaock- ; List $42.G0

ng around” than any other type mike,

¢ The only type microptone that is not
affected by any climctic condilions.

SPecia’ Write for Spec'al Introductory Offer, -
4 OHel’."Ond 4-page ilustrated folder. 3

<o

"E}{‘-\‘-'- o 3 5 T

Qs -

Cupr. Bill Fddy, director of operations for the

Meredith-Syracuse  Television  Cosp. {seated "Kcn,’ak“.Nikes
_riglull)l. ‘;liscutss ng the G&E. TV transmitter 1o be bt el /) L0 . Model SKH, list $]200
installe t Svracuse. N. Y.. with T. F. Res:. g

G.E TV mmllc:sr::nl.el’ L Clmml:erluin. mmu::tsetr 561 BROADWAY NEW YCRK 12 N. Y. Model KKH; list $18:00
of the G.E. transmitter division. Standing in ;

the rear is Gene Crow. chiel engimeer for the In Canzda: Atlas Radio Corp.. Ltd., 560 Eing St. W., Toronto

Meredith-Svracuse Television Coep.
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STANDARDIZED RZ43r
METAL EQUIPMENT

ADAPTABLE FOR EVERY REQUIREMENT

Par-Metal Equipment affers mony faatures, including func-
tional streamlined design, rugged construction, Beaufiful
finish . . . plus ADAPTABILITY. Eliminate need for special
made-to-order units on many jaks.

——

Engineers and manufacturers will
effect economies with Par-Metal
Products, which are available for
every type of job from a small
receiver to a deluxe broadcast

+. fransmitier.

Professional techniques and years
of specialization are reflected in
the high geality of Par-Metal. .

AR -
CABINETS  CHASSIS . At d
 PANELS « RACKS S “fj‘*’-l'-r:'-::;ﬁ."" STREEy
UWhite for (Cataleg

" Fogy

REVOLUTIONARY SOLDERING IRON
T¢6svse. Soldetron

Tt. Mark Reg. Pat. Pend.

For Easier,‘ Better Soldering—on Any Job!

® Weighs only 3 ozs., vet can do the job of a 200 watt iron.
® Heats up in 20 seconds from & cold start; saves time,
® Fingertip control; permits soldering without fatigue.

—

Ready tor attscnment B b A
and operation on 110 V

A.C., 50-60 cycles, [ = —
through transformer  w=lipie
supplied with iron, or

6-8 volt A.c. or D.C.
without transformer
(from an automobile
battery).

Overall _size of iron
94’ x 15/16”; shipping
weight approx. 4 Ibs.

® ldeal for fine precision work in ‘‘hard-to-reach” places.
® Receadily interchangeable tip-heads; no cleaning or filing.
® Retains heat with switch off up to 1 minute; efficient.
® Bakelite handle, cork covering, for comfortable cool grip.

PRICE: including transformer and Tip-Head “A”, $13.95
5% higher west of Mississippi: fair traded
Ask your distributor, or for further information write to:

TRANSVISION, INC., Dept. C, NEW ROCHELLE, N. Y.

IN CALIF.: Transvision of Cal.. 8572 Santa Monica Blvd., Hollywood 46
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Tube Engineering News

Continued from page 23)

is due principally to screen-lead-in-
ductance effects, and it becomes neces-
sary to introduce in-phase voltage
ifrom the plate circuit into the grid
circuit. This can be done by adding
capacitance between plate and grid ex-
ternal to the tube. Ordinarily, a small
metal tab approximately 34" square
and located adjacent to the envelope
opposite the plate will suffice for neu-
tralization. Means should be provid-
ed for adjusting the spacing between
the neutralizing capacitor plate and
the envelope. An alternate neutrali-
zation method for use above 110 mc
is illustrated in Figure 1. In this cir-
cuit, feedback is eliminated by series-
tuning the screen to ground with a
small capacitor. The socket screen
terminals should be strapped together
as shown on the diagram, by the short-
est possible lead, and the lead from
the mid point of this screen strap to
the capacitor, C. and from the capaci-
tor to ground should be made as short
as possible.

Driver output power should exceed
the driving power requirements by a
sufficient  margin  to  allow for
coupling-circuit losses, The use of
silver-plated linear tank-circuit ele-
ments is recommended for all frequen-
cies above 75 mc,

The »f circuit considerations dis-
cussed under Class-C FM or telegra-
phy also apply to amplitude-modulated
operation of the 4-65A. \When the
tube is used as a class-C high-level-
modulated amplifier, both the plate
and screen should be wodulated.
Modulation voltage for the screen is
easily obtained by supplying the screen
voltage via a series dropping resistor
from the unmodulated plate supply, or
by the use of an gf reactor in the
positive screen-supply lead, or irom a
separate winding on the modulation
transformer. When screen moduta-
tion is obtained by either the series
resistor or the audio reactor methods,
the af variations in screen current
which result from variations in plate
voltage as plate is modulated auto-
matically give the required screen
modulation. Where a reactor is used,
it should have a rated inductance of
not less than 10 henries divided by the
number of tubes in the modulated am-
plified and a maximum current rating
of two to three times the operating dc
screen current. Lo prevent phase-
shift between the screen and plate
modulation voltages at high audio fre-
quencies the screen bypass capacitor
should be no larger than necessary for

. | adequate rf bypassing.
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THE PORTABLE FM
RADIOTELEPHONE

- Dol

Compact, crystal-controlled 8-tuhe
FM transmitter and 1 1-tulie ultra-sen-
sitive recewver. Gives 8 hdars contin-
uous service hetween Lh.)f'_a,n.s which
can he made from car b.l(,cry or 110
v.aa.C. The ~hiudefone’ is eomplete in - |
one 8" x 8 x 3" case. Wigighs only 9
Ibs. Ready for immediate 2 svayopera-
tion on the 30-1.i mc. hand. Gives 2 o
5 milecoverage betweenumits ormuch
greater coverage when ised with a
fixed station or mobile equipment,

Varicty of accessories ava'lable.

WRITE FOR FULL DETAJLS TODAY

RADIO, INC.

Builders of Precision
Radio Comninnication Equibrient

7421 5. LOOMIS SL¥D., CHICAGO 36, ILL. |

The Industry Offers

G-R UNIVERSAL
COAXIAL CONNECTOR

A cvaxial conmector, type 874, featuring two
identical connectors which plug into each other
without any intermediate elements, has been
developed by General Radio Company, 75
Masachusetts Ave,, Cambridge 39, Mass

The basic clements of the connector are an
inner conductor, an outer cenductor, and a sup-
porting polystvrene bead. The inner and outer
condnetors are simjlar in principle; cach is es-
sentially a tube with four longitudinal slots in
the cnd and with two opposite quadrants dis
placed inward. To make a joint, two connectors
are plugged together so that the undisplaced
quadrants of ome connector overlap the dis
placed gnadrants of the other. A strong fric
tion grip is made by multiple, spring-loaded
contiacts, so that no locking means is required,
amd connections can be made and broken
quickly.

The characteristic impedance {s 50 ohms
throughout the connector. The standing-wave
ratio of an average coax conncctor is less than
0.3 db at all frequencies below 4300 megacycles.

. & g

ANDREW AUTOMATIC DEHYDRATOR

An automatic dehydrator, type 1900, designed
for pressurizing coaxial transmission line sys-
tems with dry air has been developed by
Andrew Corp,. 363 East 75th Street. Chicago 19.
Dehydrator is wmotor driven, fully automatic
and sel-reactivating. ()perates on a six-hour
cycle. The first four hours are of an intgrmittent
nature since the unit delivers dry air to the
load as needed. The last two hours are spent
reactivating a silica gel desiccant and cooling.
During reactivation, no further dry air is sup-
plied to the load.

Capacity is 14 cnbic fect per minute and
operation is from a 113 volt. &0 eycle source,
Entire system operates at thc line pressure
rather than thrimgh an intermediate high pres-
sure stage.

Rulletin 85 contains comiplete details,

A *

VISION RESEARCH FRONT END TUNER

A front end tuner. model TF 701, has been de-
veloped by Vision Research T.aboratorics, Inc. .

.'§7-50 Lefferts Blvd., Richmond Hill 18, New
‘ork,
l'rcuuencv gaps between channels. as from

6 to 7. are said to he bridged in one smooth
motion, so that a 1R0° rotation of the tuning
deviee covers all channels.

Meacures 37 x 47 x 4157, Cont:nns
amiplifier. oscillator and mixer circunits

rf am-

I1RC INSULATED FIXED RESISTORS

An insulated fixed composition small-type re-
wistor, Advanced type BT, produced in 1

I and 2 wnl! ratings (.(]lll\'-lll'lll to JAN t}pes
RC10. RC20, RC36 and RC41. has heen an-
nounced by International KResistance (o,

N. Broad St., Philadelphia 8. Pa. Meets joint
Army - Navy requirements  under JAN-R-11
specifications,

Family of resntori (t\r-e BTR resistor body
measures 3/327 x 2") iz furnished in +
5%. 10% and 20% tolcrancc~ in RMA re wistance
ranges. ['cmmr'lmrc coetficient varies  from
| % 1 C for low ranges to 0.14% per °C
for high rauges. Depending on the size of the
resistor,  voltage  varies between 00% and
0.27% per voit. E]emcn(, constructed to IR(”
filament prineiple, is housed in phenolic resin.
High pressure molding of the housing provides
security against humidity damage and mois-
ture anetr'nlon
Data in technical bulletin B-1.

- LISTENING

AT ITS
BEST

Jim Lansing Signature Speakers em-
body exclusive design features that
provide unusual tonal realism, high effi-
ciency and true reproduchon quality.
These speakers are the result of the
experience gained through the more
than a quarter of a century of leader-
ship in this field. For maximum dynamic
range and frequency response listen
and compare Jim Lansing Signature
Speakers before you buy.

MODEL
D 1002

Two Way System

This fine two way unit is
designed and recom-
mended for FM moni-
toring and top quality
home sound reproduc-
tien and is recom-
mended for operation
at frequencies from 40
to 10,000 CPS wtih a maximum useable range
from 30 to 18,000 CPS,

MODEL
D 130

Designed especially for
music systems and pub-
lic address use. Has ex-
ceptionally wide fre-
quency and dynamic
range. Magnet is housed
in a heavy field case
to prevent stray mag-
netic fields. Can be
safely used near Cathode Ray or Television
Tubes without affecting their performance.

Write for descriptive catalog
containing full line and complete
specifications.

sOUTH LI
EMICE, CAL
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News Briefs

INDUSTRY ACTIVITIES

The Sprague Electric Company, North A NS
Mass. has acquired thc Herlec Corporation.
Milwar \Wis ot
] i B .
A unic
semblies is being established at Nashua, X. H.
Mil [ 11 e
Mnltnn Eh]ers esident Harry Rubenstem, ‘
vice-presi and chief cngineer; ! Thomas
Hunter, « ale
National Union Ra‘din Cnrpi (o] N. ]
use s line e L4
L - 1 3ts tubes. melud
James B. Laub:ng Sound, Inc., has
new plant at Hayvenhurst Ya 4
Cornell-Dubilier Electric Corp., S
I, N. ] 1as purchase
The wunits illustrated represent a complete g pacito Division of RCA
t acito
redesign of our older precision attenuators for previo ; 1
laboratory standards.  Flat for all frequencies in the audio
WASH-FM, Washington, D, C.
range: Reasonably flat to 200 k.c. up to 70 db. of the Continental FM Ne ) ha
Bulletin sent on request. m
:Ig_c_le} tap
isti i re
Manufacturers of Precision Elecirical Resi‘sfance Instruments ) i
BERGEN BLVD., PALISADES PARK, N. J. n
Tel.: LEonia 4-3106
Machlett Laboratories, I
ek REe
gie e
BIRTCHER Amons st
Y tt
B 5 .
STAINLESS STEEL - LOCKING TYPE ot e L 366C " e
33A: 10 10 kw v
; 20C, 232B. 236A. ! A + A
42A. 343A 5 rce
hoh A *7 B AR LD i
c L A M I s cooled trindes. tvpes 5330 and 3341 .
WBAP, Fort \
Stainless Corrosion Dalla ,.‘f ut?r‘ ¢ and ACRS i e
Steel ) 3 Proof soon sta an RCA dio up  witl
= . .,“ 3
n‘;;_;l}l ;ghl on each s snde of ﬂ-le‘ é;;:n section
- " ;
Far EVERYONE inferested in et hing s{e st Joses el atclee
. » can its
TELEVISIUN RADIO ELECTRUMES Six special studio control desks. all identical .

SUUND SYSTEMS . |NDUSTR|AL EﬂmPMENT will he furnished for six station studios. The

(W]

83 VARIATIONS EYERYTHING in stondard brand eguipmentl :\’sﬂem e ts to a two
Where vibration is o problem, Birtcher Professionalsl Radio Hamsl Television Enthusiosts! Th o 3 P I
. Beginners! Oldtimers| Amafeurs! Hobbyists! Hece's e Relco rp., 4509 White Plains R« ew
Locking TUBE CLAMPS offer a foolproof, one baok that's o MUST for you! Our FREE 148 page York 66. New York was formed recently to do
practical solution. Recommended for all cotalog jammed with over 20,000 different items. ¢ontract and sub contract work
—r : — The smaliest pert to the most complete industrial M. J. Simons president a1
types of tubes and similar plug-in com- system from one dependoble jource! ger: Elias A. Smyrnakis, vice
. produection  supervisor: Richard L Crandall.
ponents. 24'HR.MAIL ORDER SERVICE @ ONE YEARTO PAY SecteTA AT NeensTren
More than three million of these 3 GREAT STORES: Uptown at 115 west 45th St. 5
clamps in use. and Downtown of 212 Fulten St. in NEW YORK FN passoctation el Mosey locat . 'p ¢
323 W. Madisen St. in the heort of CHICAGO & : =
MAIL ORDER DIVISIONS: 242 W._55th St..N. Y. |9
FREE CATALOG and J2) West Modison St., Chicago 6, Illinois PERSONALS

Send for samples of Biricher stainless

: K. R, Smufth ha :uécléasvd the ma g
faeilitics of the Worl roadcastmg System 'nd

MAIL COUPONNOW =<1t of dhe Wworld B n, an
will be known as K. R. Smith Comy any.

L FYIDR RISV LT Newark Electric Co.l
Deat L7, 242 . 551 St 1 g:tc 619 West Fifty- fomtl' Street. New York

steel tube <lamps and owur stondard cata-
log listing tube base types, recommended
¢clamp designs, and price li:t

comp: .

New York 19, NY. |
1 i
THE BIRTCHER corroraTION jPieose send me FREE the Nework 1949 Cotaledt | Dr. Harold A. Zahl, hias heen named director
5087 HUNTINGTON DR.  LOS ANGELES 32 it —— I | of research at the Signal Corps labs located in
2 LAODRESS ___ CITY____STATE I | (he Fort Monmouth, New Jersey area
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A. H. Brolly, has resgned from WBKE 1o
heconme chict an.mur of I‘rlc\:'iamn Associates,
Ine., 190 North Stawe St Chicago 1, 1L

Charles E, Rynd has tesigned i~ vice preswdent
anel assistunt seerctary of ABC to become
president and  general minager of Audio and
Videa Products Corp., ofl Fiith Avenne,. New
Yark, e of the |-r|m||-|l products repre-
sented by the company s the Ampex magnetic
1ape  recorder.

F. P. Barnes ha~ heen appointed ~ales mana-
ey of  broadeadt equipment fon  the  trans-
mtter dnvision of Gl B

H. 8, Morris has been named products salew
neanaker of Altee Serviee Corpaoration,

/ ANTENNA
Paul V. Galvin, president of Maotorela Tnc..
Designed especially for your sta- | i, gL o Rebern, W, Galbin " 1 CAN YOU
tion, incorporating the recom- U SE TH |s
mendations of your consulting

SPECIAL (ONDENSED

engineers, JOHNSON phasing
LI |

equipment offers: | CATAlOG?

1. Optimum circuit design.
2. Heavier components, wider \\%\ﬂ\i-“‘ Q
. R g .-"/ ok ) =
The Muter Company ha~ acquircd all of the G \. P -

range of tuning adjustments.

common stk of the Jensen Manniactunng
5 Individue“y designed and built Company. Thomas A. White, president of

. g R Type P
Jenwen, Hugh 8. Knowles, vice presdent and g ..'
by E. F. JOHNSON for YOUR Ralph T. Sullivan, Jenser district sales mana Type XL o
exisﬁng installation. ager, have acquired a0 substantial lLlock oi

stock e the The Muter Conpany,
The new Loard of directors of Jensen Mann-

4. Automatic switchi § i fncturivg Company will he: Thos. A. White,
’ (G RO T | ‘rom. di Leslie F. Muter, Hugh 8. Knowles, Karl E. * THE RJC-2 SPECIAL CANNON ELEC-
rectional te non-directional Rollefson and A, A. Dailey.
t TRIC Condensed Catalog covers the
operation, Leonard Mautner ha. heen elecied vice presi- electrical connectors sold through
dent ot the Televisum  Fgnipment Carp., 238 . .
W |]Iln-n Steet. \Iu\ York., The lnu\ u-{rm- Qe our 300-0dd regular radio parts dis-
wil COAAEC I c\'ulnpnh'nl afn mamiictin e -] : 3.
m the delde of TV pickup and  transmisaon, tributors for radio and sound appli
and plans to market @ Tow cost television cations such as microphones, ampli-

camera for industrial anml stud ~c. B .
¢ L no qen fiers, transmitters, receivers,etc. They

include type series “P", X", "XK"

'r l ﬂ “ " 5 oM : 0. Mautner for u]\nl\ manager and chief cngrs
ser of  the ~h <miti livis aof
w A S E C A , M I N N E S o -|- A jl\(ﬁ;:” Uu the Ciivism tran I'l]l er divicion k)

. buMent Labe ratonies, Ine “XL”, “TQ”. Also shown in the same
catalog are Sectional Cable Termi-
WEST COAST TV INSPECTION nals, Laboratory & Switchboard Con-

nectors and Bavonet Type Lamp
Sockets. List prices are given on all
items. Address Dept.

1-121 for your free copy.

CGANINIONE]

@&[’!@?ﬁlﬂ@

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF.

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

At the Mutual Don Lee TV studio during the recenmt West Coast IRE convention: Fred E. Terman, WORLD EXPORT (Excepting British Empire):

Dean of Electrical Engincering, Stanford University; Loyd C. Sigmen, KMPC chief engineer and FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO

general chairman of the conu.-nuon. Renjamin E, Schackelford, 1RE president: Walter Kenworth, chair-
man, lLov Angeles [RE Section: and Harry Lubeke. Don Lee directar of television,

—ﬂ‘

' SINCE 1915

CANNON
ELECTRIC
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| Engineered to the Highest FM and AM Broadcast Standards

40

g/ec'ﬁc'r%'c;

ELECTRO-VOICE,
Exporl: 13 East 40th St., New York-16, U.S.A. Cables: Arlab

Model 650
{Output —46 db)

3RO

FEATURES LIKE THESE
WIN TOP RATING

by Station and Hetwork Engineens!

Flat out to 15 kc! Extremely high output! Impedance selector! Dual-
type shock-mount! Remarkably rugged! Individually calibrated!

Developed in cooperation with station and network
engineers, the new “650” and 645" meet exacting re-
quirements of modern high fidelity FM and AM broad-
cast service. Proved in studio and remote use. Polar
pattern is non-dicectional at low frequencies, becoming
directional at high frequencies. Recessed switch gives
instant selection of 50 or 250 ohms impedance. Exclu-
sive Acoustalloy diaphragm withstands toughest use.
Many other important features assure the ultimate in
broadcast quality. Satin chromium finish. Fully guaranteed.
Model 650. Ouiput level —46 db. List...... ..$150.00
Model 645, Output level —50 db. List........ $100.00

Broadcast Engineers: Put the "'650" or '645" to the test in your station.
Know the thrill of uzing the newest and finest. Write for full details.

NO FINER CHOICE THAN

INC., BUCHANAN, MICHIGAN

COMMUNICATIONS FOR DECEMBER 1948

Microphones

(Oufpu'

Model 645
~50 db)
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The EASIEST Way To Measure

INDUCTANCE - RESISTANCE - CAPACITANCE

® Campletely self-centained, portable ond always set up

for immediate use, this impedance bridge is indispensable
in any loboratory where electrical equipment is used. No
he stily putting together a circuit, finding an oscillator, detactor
a-d power supply...they are all here permanently as-
sembled in an accurate instrument . . . always ready for use
a" any time,

Over the mojor portion of its ranges this bridge is accurate
for the majority of routine measurements in any laboratory.
Its ranges are:

INDUCTANCE: 1 microhenry to 100 henrys
RESISTANCE: 1 milliohm to 1 megohm
CAPACITANCE: ¥ micromicrofarad to 100 microfarads
STORAGE FACTOR (X/R): 0.02 to 1000

DISSIPATION FACTOR (R/X): 0.002 to !

.ncluded in the walnut cobinet ore built-in standords, bat-
teries, o 1000-cycle tone source for a-c measurements, a
zero-center d-c galvanometer null detector ond terminals for
o teadset for 1,000-cycle detection. Terminals are provided
for on externol generator for measurements from o few
cydes to 10 k.c. Direct-reading diols add greotly to the ease
and rapidity with which measurements caon be made.

TYPE 650-A IMPEDANCE BRIDGE . . . $240
WRITE FOR COMPLETE INFORMATION

» GENERAL RADIO COMPANY &

90 West St., New York 6

WwWWwW americanradiohietorvy com

920 S. Michigan Ave, Chicago 5 950 N. Highland Ave., Los Angeles 38
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The RCA Recorder mounted on a Type 70-D1 turntable

HIS Is THE NEW improved-type stu-

dio cutter. It is designed specifically
to’ give you instantaneous high-quality
recordings with vour present “70 Series”
turntable—at surprisinglv low equip-
ment COSt to you.

It's uniquely flexible—With this pro-
fessional atrachment vou can record at
96, 112, or 136 lines per inch—and at
speeds of 3313 0or 78 rpm. You can re-
cord outside-in or inside-out—without
changing gears or lead screw. You can
adjust the stylus cutting angle and curt-
zing depth during recording.

It's simple to operate —A new im-
proved cam-operated lowering device
helps vou lower the cutter gently to the
record . . . eliminates stvlus damage and
deep cuts caused by sudden dropping. A
spiralling hand crank enables you to in-

sert space between recordings without
breaking groove continuity. Plenty con-
venient. 100, for making starting and
finishing spirals.

It's dependable—No driver slippage
or "knocks" . .. because power coupling
is made to the center of your turntable
through a vertical shaft spiral gearand a
three-pin driving flange. No cutter car-
riage riding on the feedscrew . . . because
the carriage is supported on a metal tube
that encloses and protects the feedscrew.
No groove grouping . . . because the
head rides smoothly along a tubular en-
closure that protects the feedscrew.

Here, we believe, is the finest cutter
yet designed for high-quality studio re-
cording . .. at modest cost. Tvpe 72-Dis
complete with a standard head, mount-
ing base, rest-post, and suction nozzle.

BROADCAST EQUIPMENT

RAD/IO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN,. N.J.

In Conoda: RCA VICTOR Company Limited, Montrea!

www americanradiohistorv com

makes your RCA turntable
a high-fidelity recorder

— inegpensirety

Type 72-DX is complete with high-fidel-
ity recording head, mounting base, rest-
post, suction nozzle, and compensartor.

For prices and derails, see your RCA
Broadcast Sales Engineer, or write
Dept. 23L, RCA Engineering Products,
Camden. N. ].

SPECIFICATIONS

Input Impedance to Cutter. . 15 ohms, nominel

Frequency Response:

type 72-D ........... +3 db, 50- 7,500 cps
type 72-DX . ....... .12 db, 50-10,000 ¢ps

Sensitivity (groove velocity 6.3 cm/spc.
0.00079"—peak to peak) at 1,000 cps:
fype 72-D .......,.. . =30 dbm (1.0 watt)
type 72-DX . .......... +30 dbm (1.0 watt)
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