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3-Phase Regulation

LOAD RAMGE "REGULATION MODIL

Extra Heavy Loads 150

General Application

LOAD RAMGE “REGULATION
MODEL VOLT-AMPERES ACCURACY

25-150 0.5%

250 25- 250 0.2%
LoAD maMGE =mEGULATION || spp 50 - 500 0.5%

YOLT-AMFMIAE]  ACCURACY § 1000 100-1000 0.7%

MOOEL WOLT-AMPMIRELS ACCURACY
SP15,000 .1500.15,000 0.5%
3P30,000 3000.30,000  0.5%
IP45,000 4500-45,000 0.5%

* Hurmanie Distertion on abowe models 3%, '_ '

Lower capacities clie ovailable.

400-800 crl.'tina

INVERTER AND GENERATOR REGULATORS
FOR AIRCRAFT.
Single Phose and Three Phase

LOAD RANGE “RECULATION
MODEL  VOLT-AMPERES  ACCURACY

D500 50- 500 0.5%

L1200  7120-1200 0.5%

APD250  25-1250 0.5%

JPD7S50 T5.-750 0.5%
Dther copacitles ke ovallable

The NOBATRON Line

Outpui Leod Ronge
Yoltogs DC Amipg,

& wvolts 15-40-100
12 L1}

28

48 "

125

+ Reguiation Accoracy 0.25%, from s
o Tull lood.

5000% 500-5000 0.5% 2000
10,000% 1000-10,000 0.5% .
, 15,um:l+ 1500.15,000 0.5%

20:0-2000 0.2%

o

Igﬁﬂﬁﬂ!l ‘ng:“ela{lnli ill-i )

GEMERAL SPECIFICATIONS:

Hormenic distortion max, 5% bosic
warlby 1—2 miodelsl

A0 =7 models]

* lnpul velloge range B5-125: 320-5
Uutput adjustable ket 110-120: 72
* Recovery lime) & cycles: 19 eyeles)
Inpwt freguency range: 50 to &5 cyela
* Power loclor range: down to 0.7 P.F
Ambient temperoiure ronge. =50°C e -~ 50°C
Al AL Eequlatars £ Nobutrans sy B wigdd with ne lood,

"Madel medinlde with Sncoeed reyuiafion ooourooy
Speciol Models designed to mest your unusual applicntions

Weita Tar the now So i i -:r_|rr_1|:.r:| I confoins
[ al -.I:“I:H:I-l H' |_.|J|u|" %
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VISUAL
ALIGNMENT
GENERATOR

PHILCO 7008

The anly completely self-contained end moderately priced instrumaent for sligning television and
FM recolvers. Ineludes 5 different signol goneraters wilh their ossocioted contrals: & eamplele
eacillossape with contering. gain, facus, intensity, phosing and blanking cantrals, ond powsar sup-
plies; separate BF prabe for measuremanis of sersitive sircuils withoul disturbance, Bemevable
eraishalch sereen for vltra-shert 3" cothode-ray fube. Compariment fer cobles and BF probe,

n——— | COMPLETE PHILCO TEST EQUIPMENT LINE

| WRITE FOR TECHMNICAL LITERATURE | Tl 4 ot Fos g medids AT teNY: Brmnst.

Philca Enrwﬂpﬁln 34, Po, Best informed group of service technicians—ihe 25,000

No. 7008 Philco Visual Alignmant members of Philco Service — Phileo engineers have cre-

Generatar ated this complets ine of precision instruments for radio

Mo. 7001 Fhiles Elacthronic Circuit meagurements, in compact, portable, inexpensive form,

Master : The unique, practical advantages of Phileo equipment

| Ma. Y670 Philcs RF Signal Generator i are widely known today, wherever electronic devices aﬁ

used —in commimications, laboratories, and industri

I Ma- 5071 Philce Crosshotch Generator J planta. If you use, or plan to use, electronies in your

Ma. FO30 Philcs Dynamic Testor

work, gel the facts now about Phileo Test Equipment.

| HNea. 701% Philco Juniar Scops i -

PHILCD CORPORATIOMN -+ Philadalphia 34, Pa

-
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PIONEE’R Jé% Licres

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

PACKAGE DESIGH SPEIDS YOUR IMNSTALLATIONS
The Tyoe 3784 W milare feam mioraph te anhenes, ready
lat comnastion ba powar meini, 18 is designed far seranowtcal
WHI gresnd-air communiosiiens &l smoller trofis caniars

PROVIN COMPOMENTS INSURE QUALITY AND
PERFORMAMCE —The Trae 1054 YHF Betsivar and
Trpe Jda WHF Tronsmitker (30 wetn] ase the prindgal

tompanenty of ihe IFHA. Long wisd separaiely osd
Fnld e g baed h-" ll-d'lnn wirlines, thei® wnibd ore pew
available in peckage here

HEW AIDS TO COMVEMIENT COFERATION
The talaphona bandut with Iy ¢ fani pek-tgs
talk kettan, paress ax both headphcas and micre-
phone, with an ausifiory loydipeoker st incom-
|H' ol The 1784 includes desk ‘Irunl, kA
foch, ond sypewriter 1poce = thevre are pe oo
tiddacie o be odded.

LOCAL OF REMOTE COMNTROL—If da-

sired, the esntrel ponel ten Be romoved

and He JA semodely coatrolled, altha?

by fe-installing the pansd o the operab

ing position o by :|:r||:h|u sdoptaiion I
Yk ing iy

*Frevenr sircrelt ore ahe 109X syuipoad
il dhva hww WILEON Fppe 3814
Airboenr VHF Cosmmalcohon Spilesm

WILCOX ELECTRIC COMPANY
HAHSAS CITYT 1, MISsOURI

WHCOE Feaone Depnesdoble Commemism s

Fihecre Hﬂﬁ'{w camplete infoomoticn
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THEY'RE BETTER BECAUSE...

PYROYAC™ PLATES, +the revoiytionary

Eimer developmont, withstand mcdsabvs  abube. Masi-

factured by an advasced techeigua, thete p|a1u ean kandle

maomantery overloads In secess of 1G00%,, coneguuntly
they contributs appracisbly ra the tuba's life.

APPLIED RESEARCH by Emae enginean

har preduced o fharisted fengstes THameni

wilk imph raidien smiveion, Hhe indtant haat-

ing characteristlos make fhe 4854 wall ;d.phd ta
mabite application.

ElMAL PROCESSED GRIDS, manulactured by
B wiclwiive +l:hn:':||,|l. impart & hi.qﬁ, ﬂ.-q!p-. af opars-
tional shabifiry. Beth primary asd sacondary amlisics
atn eonbrolled,

SPECIALLY DELSIGMED scroen

grid sffectivaly shialds feput snd

autpul cirpuity, within the tebe, without acestive scruan

pamer. Al iaternal drectures are o self supporting witheut
thie ald of |n:u|||.|'ing hardwars.

These are but some of the features that combine
ro make the Eimac 4-55A a better tetrode It iz
unexcelled in its category as a power amplifier, CONTROLLED PRODUCTION  prac.
oselllatar ar medularor. For Examphlm typical op- tigns inclede & dow ovesannsal fa re-
eration a3 a power amplifier or oscillator lclass-C
telegraphy  or FM  relephony) one tube  with
15300 plate volts will supply 170 watts of output "Trade Mari Reg. U, 5. P OHI
power with less than 3 wattzs of driving power.

A complete comprehensive data sheet on the 4-658 el T s
has just been released. Write tor vour copy today.

EITEL-McCULLOUGH, INC.
204 San Mateo Ave., San Bruno, California

Esparl Agesds: Frasse B Hosses, 150 Clap Shoanl, Gan Frasclics I, Calitarsis

maes Fhe Lagh '“Ill”l]i ef reiidyal vheadng, asd Tour to
I|q|1l kours 8 feuking eeder wesw YHE condifsasd.

L
-

%' .ai’
ﬁ. The Powaer for B-F
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WIRES and CABLES

L] L
THE ‘&U/M OF ELECTRONIC EQUIPMENT

Whan you list the qualities most desirable in a sup-
pher of wires and cables for your slectronic equip-
ment, you will find that Lenz most nearly answers
your description of a dependable scurce.

First, this company has the engineering background
and exparience, the knowledge of your requiremants
in wires and cables that are needed to help draft
your specifications.

Second, it has the fecilities to produce thess wires

LENZ ELECTRIC MANMUFACTURING CO. *

and cables in volume exactly to specifications,
economically and promphly.

Third, it is & rellable organization with over 40 yeard
background of dependable service to the communi.

cations indusiry.

Make Lenz your principal source for wires and cables.
A Lenz wire engineer will gladly consult with you
regarding your special requirements. Correspondance
is invited.

BUSINESS 1#04""°

R SINCE

1751 Mo. Western Avenue, Chicago 37, INinois
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Tme Teirvisies ALLOCATION puzle,
which has prompied 3 score of Toudds
thesclock FOU cenferetices and hear-
ingz i Washington during the year,
appeared closer to solution than ever
before at the latess TV enginesring
mesting wloch wis concloded during
the hrsl week in Deceniber.

Leveral wery plausible plang wese
submitted, one of which fnvolved a
carrier 5¥ic system: which would per-
mii satistnctory wperation of eoechan-
nel sdations 130 miles apart, in accord-
ance with present separation practice,
Reporting on the system, which bas
been waed no sy tests  hetwesn
WHET in Wew York and WHEW in
Washington, Bay DL Kell, of RCA
Labs, said that the tests imbicated that
if the level of the oterfering sagmal
produces barely visible bars i the pic-
ture umder ponR-syne operation, a five
tp tendold tnerease o the interfering
shgmal level produces the same visible
effect when the two carviers are syn-
chronized, This value of improvement,
Kell aaid, 15 for a random phase rela-
tionship between the two carrlers, and
at the most desirable plase position
the fmprovement is ahout thirty times
the woltage. 11 was pointed ot that
this phase relationship will change dus
o many factors and some mean value
hetweeen  opthnom  phase  relationship
and the most unfavorable phase rela-
tionship iz a ressonable valoe of im-
provement by he expected. Kell de-
clared that on thia basis it owas felt
ihat @n improvement corresponding to
a veduction i interfering signal by o
factor of gbook wn dmes o yoltage
may be repsonably expected.

The systen las sdch merin, report-
ed JTAC, that it should be considered
sz n factor an alloctions plaammg.

In another sofution approach, Philip
¥, Silnag, ol the RCA Fregoency Bu-
rean, said thit the FCO shoald make
its nesignments upon the basis of pro-
tecting ‘the 2 mv/m conteur of metro-
politan. stationa for pot Tess than D049
of the pinee, Thus, he pointed out, the
servies areas of these stations would
he extended o approsomaeely the
S0 ov/m coptone for not less than

DECEMEER,

1v48

The TV Channel Problom

o, of the time by the ese of syme
chronszation of carriers, where that 1=
requited for adequate servige, And
whest this is dome, the statioms sheald
be protected to the 3 uwv/m contour,

Siling alig suggested that the FOC
permmit the use of directiona] pntenmas
where such use will provide the oper-
ation ‘of new stations without impaic-
ment of service from existing statioms
It was also proposed that higher power
be permitted [n FoMme ATeRs.

Additional pertinent solution  duta
were offered by T. T. Goldsmitly, Tr.,
of DMont, whoe veporied on & series
of treposphere, terram and allecation
tests pecently completsd, According to
Caldsmith, the 58 yvy/m contour of a
station should he protecied for a net
service 0% of the time. 1t hoz been
found that the shadows of hills aod
hmidings omtertally change the neas-
uwred average feld intensity from that
caleulaied fromy the smooth earth pre-
dictions, Field strength  walues  for
W of the measurements made were
found  betwesn the valoes predicesd
by theory and values 20 db lower than
these, Aceordingly, said Goldsmith,
sme |atitude shaold he allowed fos
thiz practical condition when choosing
safe allocation spacimgs for stations.

Commenting on the present beighs-
powes Tormula, which was set up inoan
attemnpt  to  equalize  service - areus,
Cabdsmith  stated thay this  farmala
would fend o discodrape high an-
tennns where the reduction of power
were enforced.  [1 secns as iF the dif-
ficabty lies in ihe fact that the tropo-
sphr.rir_' interfering - signals are  pri-
miridy a functbon of power only and
are felatively little affected by antenna
height. Howewer, the desice]l signal
strength iz influenced advanmgeously
by increased beight, particudacdy
those service arens at destadsces of 20
i 5 malles,

Lanld=mith aisn revealed fhat meas-
ureiments have iodicaled thar receiver
and franamitter improvements make it
possible o delect signal interlevence
when s matip of 30 parts of desired

sighal o ome part of wesdesived signal
exists. For practical purposes, thowegh,
d M¥E:1 signal strength matio is probe
ably adequate. [t wa: pointed et
thai Lhis ratio should be the one which
applies after hawing provided a fer-
vain factor correction

Driscussing the syoc approach, Gold-
smith zaid that perhaps the wee of sme
cscillators for a pu_ir ol tronsmiiters
oy make the co-chanpel hear belween
the carrers less prominent, It was in-
dicated that the non-sync operation of
the freguency-modulabed sound elian-
nels must be comsidersd, In zome
cases, ke said, the sound distortion has
proved as severe as the co-chammel pic-
ture distorbion. It was Felt, declared
Goldsmith, that the adjacene chamiel
rotho al the receiver input lermbeals
may safely be reduced too 1] for alle-
catbon parposes, but it was not b
{ieved that adjacent channel operation
in the same service area s practical
becawse of rhe signal digiribution dhse
to the terrain factor,

A growod-wies 2000 gv/m conbour
A% 3 primAary service area, probected
under all conditidons, was satisfactory
according to the report, whech sdded
thar wherever possible  protection
shauld further be granted to the 500
uv/m as a secomabary service hoondary.

Testirmony at the copference alao
revealed that the olicg highs were no
longer boing dismizsed as remote areas.
Many deciared that these higher bands
wonld be used and wery soon, with
both peceivers and teanasmitiers becom-
ing available before long. It was indi-
cated that the transmitting powers may
be low, bot sufficient for satizfactory
localized coverags.

Zunce these solubon proposals may
be the answers to an effective alloca-
than plan and the eventual lifting of
the frecze, fthe need for aowmediate
action was stressed by wany,  Ac-
cordingly a special committes was set
up  bo evaluate the soggestions and
perhops arrmve at a program which the
FCC could ndopr officially. It 48 be-
liewed that the commitkes's Andings
will be available i the early weeks of
Janwary., We hape sol—L. W.
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Teat pattarn of WHE-TV

Trrevisiol in BosTom . . . January,
Februsry, March, April, May and
bnally T-Day, June 9, 1948

Al ATsE, i was hoped that WERZ-TWV
wogld be on the air by early spring
Winter came ugpon ps early last De
cember and fiom then untal bnbe spring
the erection of Sur tower wae gt |
standstill,

Many days were too cold and windy,
making b impoasible for the riggers
to work. Faor & full two months it
was i contimand] hattle io &n ntiempt o
koep the anpw cleared from the powes
steel, MWew England’s worst winter in
decades contineed 40 be equally dis
couraging throughoue the months of
April and May, When it came lune 1o
hoist the TV pylon ond saper twrn-
stile antermas atop the mower, it tool
a period of two wesks to do o comztine
thres-day operation,

While thls actvity was. going on
ontside, we lost litthe time within the
confines of ouwr buoilding, Plumbers,

TELEVISION

by SIDNEY V. STADIG

Technical Supervisor
WRE-TV

bricklayers, carpenaters,  plastorers,
et were hosily Ia.huring' at their spes
cific doties apd e the middle of afl
thia scfivity, our own crow wis difi-
gedtily working on the |nstaflason of
our 5-kw relevigion transmitter’ wnder
the sopervision of Willim C. Ells-
worth*

Last January we wers fortunate to bhe
shle tu nbiain two sets of Reld camera
eguipment.” This gear was set up inan
antiquated studio of WBE, then Tocated
#t the Hotel Bradioed in downolown
Bostan.  This enabled us to form our
technical staff - to obain  Brsthand
vorking knowledge af the equipment
prioT b the pime we would have to wse
ik o (ke adr.

Televigion interest in Boston acto-
ally got underway |ast December when
MEBEC fed the Lomia-Waleoii fght for
atadin sbewing.  The program  wias
piped in aver e A T & T, ricro-
wave velay link inte Bowdoin Square,
from which pomt the Mew 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 TY

Batwing and Two-Bay FM Pylon Mounted on Tower 656

Above Sea Level.
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Telephone aind Telegruph Company's
land wire fagilities carried it to the
WEBEZ stodies, Ower twe hundired peo-
ple wiewed this telecast. recesved on
nine jesped® receivers

Thiz instigarsd a serws a1 feeds
from MBC o WEBZ which were spom-
sored by warioas receiver manulactur-
ers, The demonstrations also afforded
manulictucers on opportumty o oset
tp  peeeiver  distributors  theopghout
this ares in anlicipateon of @ signal
enanating from WEZ.TY

In April, televizsion gained still e
headway, In coopperstion wilh the
Basten Ponl, WBZ-TV and the Elec.
tere Institure af Boston, 18 was oecided
iknt television should be a keynode of
Boston's Fernt Awrmaual Electric Slew,
Arrangements were madce with waTions
regeiver  manufacturers and  distvibu-
tors to g=t op nver 1M receivers to he
located at varions booths 2o the show,

Thiz presented two serigus  prob-
lams: (£}, the dhstribabion o both
video Apd wudie and (J), program
makeup.  The first problem was nego-
timged supcoessiully h:-' hmiding a groop
ot wide-band vides distribution ame
plifiers and by siringing miles of coax-
ial cahbie all ceer Mechanics Building.
Receiver manofacturers were then re-
quired to supply reeped Tezeivers,

[ widen work, progper line termina-
tisn 15 25 fmporiant 85 proper T ne-
tion of antenpa feeds for TV receivers
m order b0 eliminate ghrosieg.  Dblis-
maich dues o improper bridging and
termuination of lines necessitated serd-
ous conslderation, for each of the Ave
corxipl distribtion lines had an aver-
age of twenty differeot types of re-
ceivers on them, Finally, this proldem
was ironed oot and good pletures wers
received throughout the hall

Program fare was supplied from

tBCA TT-3R

W ewtisgrroues b rina"
rrigimeer Trosn Philadelohia. 'Ih

LA Tha0A,



Al lid: WHETY CTANEMIMET  &pararin

Veisdin] dldebesd Alter is o remr
W. . Bmactley, WL siwiiea manager, Gwllym Price, president ol Westinghurae Electric

Lhree sources, each Fed T the input
end of the wideo distribution  setup
where the switching wos made $rom
e wmrree 0 othe next. Al TV niet-
works e New York sanctioned feeds
to thiz show wen eaisting mdcrownve
favalities.

WBE-TY seL up a temporary scin-
afcopr camera chain with a Li-wi
filnt projectar at the stadios and micro-
waved film shoss o the show, The
feature program of [be show was a
Mirs TH comest put oo right at the
hall,  The WBZ-TY releemn, mobile
control trock, was gel up anside the
hoibdimg to act as @ controd point for
two camers chaies on the stage. Each
day & group of conlestants pecdormed
betore the cameras, with semt-finals
and finals sraged at the close of the
weel.

Statlas Fecllifina

WHE-TY facilities may be sub-
divided into four separate groupd; the
main equaprment room televisingp Pri-
jectim, felevision equipment and the
mobile relezrain,

Mpin Rguipment Room: |n addition
ta the audio racks and recording pm
chines® i the udin egwipmiced rocm,
twe TV monitor racks,  transmiiter,
srde-band Biter and diplexer are on the
ieft-hand zide, apd the FM transmitper”
with its moniter racks oo the right-
nand side of the oo The master
comsole for the TV transmitter &= mid-
wiy between the twe transmicters,

In ane of the TV monitor racks are
the aural teansmiteer whith contains

be. b [of
Mg righs: Fid iransmiriar haing wi

a sounl frequency and  mwodulation
iomikcr,!  program amplifer,"  aod
audio monitor amplifier” andio jacks
and convenience owtlet panel.

The secomd rack for the viden trans-
mitter codithing 3 sabilizimg  ( viden
line b ponpdifier, "™ 4 weden corteer fre-
quency meter," on rf paich panel and
necessary . power aupphes W operdte
the master monitor i the TV console,
and the demodplagme

The teleyizion tramsmitter s arsem-
Wed mooelght stee] cabinels that cone
tain the peosssary components of btk
2 video transmitter and & sound trans-
mitter with their asdociated power sup-
pliez and control circuits.

The aural ssction wtilizes an FM
cxcaler,”  (ollywed by  Eriplers  and
dogblers thot drive a power aomglifier
employing an BDE] dual tetrode

The video ssction emplovs & stand
ard erystal oscillater followed by &
icipler amd donsblers that crive annther
HOZ2T final amplifer, This swage oper
ates as p grid-meafulator powes  pn-
plifie.

Sim 40027 in parallel modulase the
grid of the final amplifier, The video
syetern 18 & high-gain, three-stage am-
plifier wairth esxeetlent frequancy  and
phase response, ubilizing 8 congranf

Tk deTin 15## applies ks ke fomiverwice of
& dard TV 1 i whn Phar st ow|ll
taks o stazdand 2-veln viden sipnal, u:lli-h' thas
plosing g e 1elevishon sigeal direst Trom e
antknina. In rewlity, if ie much like a phana
lu_l]ln Egesi N B rreEiver. when the aw [E3
Imiested adeer the second Sferree. vather Thas
derivimg b plemal throngh e oy and 4 steges
sageg

"Seuly,  TWeslinghtems FRA- 18 o P -
A, "HCA HA.X, 4 m2-1 "TICA TA-SS
VRCA WFans

BRCA WM ORAWM-11A, TROA

afainls prior in

I. with T% transmicter (Backgraund]l, which & iessred o the maln T" ranm.
T ";n.'ghh-r Bai s the increise we power B 10 hw (el e sl —
. wnd W M Hauser, WHEZ ghief engirasr.

Fesfinadice network mothe avode of the
moditlator atege.  This network mnkes
the internal impedance of the power
supply a part af the plate load, thus
petatiliing  freguency  respomse  down
to mnd sncloding de A cloamd circead
type of dc restorer s psed in the grid
circoit af the modubator which clamps
on the back porch of the harigontal
plge

Dual  wnit  Fefectomeldls acve i0-
cluded in both the sound and pictues
output circusts,  These wnitz are an
imvahaable aid in checking and maims
fining proper. gutpul characterisdes.

They perform thres ma functionm:

(1) Measurement of the e on the
main [rassaissicn line

{&) Measarement of the peak of symc
power  owipat  (when  calibrated
agatest the dammy loed ).

(3} Uperates a3 an rf overvoltags
autpal, thias protecting the Lo
mission line againgt ropmors dee
1 lephtmicge, had  mristérmingtion
o By frouble which causes ox-
cemvive shamlmg waves to ocowr.

The sutput of the pciore transmit-
tes @8 fed inea the vesiigial swdes hand
fitker  Physacally, this unit cansistz of
B omaxe of coaxial transmission lines

Electrcally, it comprises & combioma-
v wb. twr @e-derived  Alkers oom-
strucied of low loss ccaxial transmis-
sion lines.  Filter companents of the
gomitan ¢ copsbioction  eoald  be
difficult 10 manufacmre and weneco-
momical b nge becawse of the currents,
voltages, and  reactances  involved,
Henee, lhe coaxial-lime constoection.

The rpdesired side baged 95 passed
through one of the flter uoite ipto =
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WHE-TV-FM wwer. Mirroware far  comabs
whkup may b seen mmmedintely belaw WHEZ
meai el lwidars.

prapecly terminated transmission line
that eliminates refections of the lower
side bands. This termination is in the
form of & water-copled load vesiskor;
its resistance |3 equal ko the character-
st resistance of the line

The desired =ignal goes through the
gecond lilter and 8 noteh Giter. Thes
notch flter i3 &0 designed to protect
the sound frequency of the lower ad-
jaeent TV channel.

Both the aural traovsmitter and the
viden output of the sbde band filter are
fed into a diplexer. In a shmplified
form, the diplexer may be considered
to be a balanced bridge circuit in
which there are four lege.  The visual
and the aural sipnals are led b alter.
nate diagonals of the bridge. Since
the aural sipnal is fed tnto the cireuit
acroas the mid-points of the antenna
and the reactors, no visual signal can
go mbs the agral trapsmitter, In Fike
manner, the vizual signal is fed to the
circnit between two points of  egual
potential with respect to the aural
transmitter, so that oo soral signal
con et back i the visual trangmiiber.

The two output feeds of the diplescer
feed the east-west and the north-south
set of the mrmatile radiators reapece
irvely., In order that a circuit hori-
zonbul radiation pattern be achiewed,
one set of radiators are fed 907 out of
phase with the other,

Our transmission line  installation
departed from that whuslly installed
for elevision. We used 334" 51.5-ohm
coax ;™ but instead of cach 2000t sec-
tion haog in p suspension type hanger
to allow for expansiom, odr ling was
secured af two poinis, ane at the bop
of the tower, the other about half-way
down, Iminediately below these bwo
points, & coaxial iype of expansion
jodnt designed sspechally for television,
was ingerted.

The ling between these points is held
to the tower by loose Atting  clamps
that allows the line to creep when it
expands or coatiracts with Emperaturs

One thing of particular indeceae s
the matter of suspending the Enner
conductar in the Etransmission line,
Each 20-foor section hag a rolled
groove 12% from one emf of the line
This groove was indested soffciently
g0 that when the ling was placed inon
vertical plane, the inner conductér in-
snlutor woisld catch on the groowe fd
therehy suspend it cwn cenber cone
tluchir.

On the horizental runs, the rolled
grooves were alternated 1o allow for
differentinl expansion. Each length
of line was Aanged and each piece of

_‘Hﬂ.uﬂrh C iy
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Hliging eed Esm| eni o WHETY barwisg
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mmer. conductor asilled 2o tiat the wire
conductors could be fitted together
with a bellet. The outer conductor
flaoges were bolted to each other o
elimirate the npeed for any scldered
joints im the line

Should it becomss esssnbal fo cut
a piece of cosxial ling, it & necessary
to solder on another Hange but to in-
sure that the lise cetaing s Hat char-
acteristiv impedance, ‘it 8 necessary
to cut the inner conductor midway be-
tween insulatars, with the remmining
length made uwp with a special type of
inner  conductor  of  slightly  Targer
dimmmeter,

Tha TV Tronsmitder Consale

The television tronsmitter console
containg three sections: transmittes
control, incoming and outgobng pro-
gram monitors, and three-point wideo
mionitoring facilities,

The transmitter control section con-
wins controd ciceuit awitches and in-
dicating lights for remete operation
of the teanemitber. The center section
of the console features two master
peenitors which enable simultapeous
checking of the incoming as well as
the sutgoing program.

The right side of the console pos-
segses a row of push buttoons for monie

W. . Blliworth sessdezag the hege Bass plars
thet measds on lag &l Ehe dewer g0 beld an-
ranmnae-




tor switching purposes.  Thiz system
provides [or wiewing ot any one of
three pomts in the system: transmitter
inpiet, modwlater sotpat and transmit-
ter output.

L this same panel is |ocated an-
other row of bottens for monitoring
the signal from reprodocers at any one
uf the [oregoing tocations,  There alse
are additional controle for monitoring
the audio al any of e pomts o the
aural tramsmiteer, a: well as & o
meter for indicating awdic level,

The wave-form demodulator depicts
ihe amplitgrde of eyne versus vides
plas overall percentage of video mod-
ulation and m observed gn o S-inch cFi
mounted in the master montter. This
‘soupe has & wariable sweep circuit and
by meeang of @ switch, i is possible to
ghserve the wertical Reld or herizontal
line presentation with their associated
syne pulie hianking pedestal and video
comtent,

The picture demsedulaior oulput s
observed on g MBI that 15 hilt inta
the master numLiter.

The FM Trommiter

Cur FM  tramsmitter consists  of
three codicles, the fcst of which con-
mains @ unit™ far FM medulation and
frequency stability eircuita.  This in
tum drives a2 series nf doublers and
ends bpin a pair of WL 37365, This
particular unit has a  self-coniained
power cupply and can be dsed agoa
J-kw FM transmitter ue well az the
#f driver foc the Bual stage, a5 we
use 1.

The center cubicle contains & three-
phase rectifier for the Bnal, The third
eobacle houiees & pair of WL-250042s
thiat are air cosled and capable of de-
livering 10-kw output, It s & groonded
grid bral employing & form of tuned
coaxil cathode and plate fank circuits

Thiz transmitier 1 piped into an-
nther coaxial lipe similar o the TV
cohy  mmstallacion, which  terminates
inte the bwo gecdions of o heavy-duty
prlon antemin,

The tower itself rises 572 ahove sea
lewel, amd the addition af the Z-seciion
FM and 3 bay TV antenna raises the
tower o &0 overall heigle of G56°.

Televidden Projecfion Room

The projection room iz locatlcd on
the: first foor, nopedeately below the
'Y rontrol room §n the southenst
corner of the building, Tt employs two
film camern chains emploving 1850-A
leonoscope  imbes, 16-mm  Blm pro-
jectors, twe 35w film  projectors

W mfinghooss WO-MP

with 1tz rack of associated svoe light
power supplies angd pictore maniogr.
Tiere are alwe thiee 2 x 2 slide pro-
jectors' for use with 2 x 2 slides and
A5-ton strip Rl and ope Bal-optican
madified a project opagoe slide: and
news topes,

The 1g-asm projectors are wsed in
conjuielion with one camera chain,
the twe F3-mem projectors wilh  Bhe
second chain.  Thia iz possible by the
gae of a multiplexer,  This muoltiplexss
has two frond surface omrrors, en
abling each mgwvie projoctor fo be
miumted 4t right angle: o the flm
cameras and the reflected pictures to
be focased on the mosaic of the icono-
scnpes throuygh the front surface mir-
fors placed mm & 45 angle.

This systenm allows greater flexibil-
ity of each Glm camera and simplhfies
the problem of switching vides and
spumed from ope frojector to another.
This swritching e & duty of the projec-
Eiimmist.

There i a ln camera contrel wom
for each filny camera.  These cootain
a master mavitor and & camera controd
unit that permits individual monitoring
of each chain. Congreds are readily
accessible fov  shading corrections, a
necessary  operation with  practicaiie
cwery  change of scene  jlhamnalbon
whether 3t i3 fitm or slide

In addition, each camers chain re-
quires  two  beavy  doty,  regulated
power supplies  Four of those power
supplies, along with » preamp for the
JE-mimn machines, fill & second rack in
the prajection rosm.

Miljncent tothe projection room s
o rewind and storage vaolt for 18- anid

35-mian Rlm.  Flere the Rln s spliced
and edeted before pabn on the aystem,

Telovisien Equipment Hoom
In realdy, the TY eguipment Tomm

i the overall comtrol point for ll Lypes
of shows; Alm, network, stedio, and

remote  If i a bechive of activity and
hias  gone  through  several  major
chang=s snee T-Day. A that lime,

all of the conrol room eguipnient hed
not yet arsived, 30 we operated with 3
twemparary setup  emploving  beld
awitehing equipment, svnc generator,
st Since that pme, a large percent-
ap= of ogr equepmenl has arcived and
has been instslled.

O the max racks, e are devoted to
audio. They have jack strips, line am-
plifiers, moniter amplifers, and audio
hine termimation facilities for nelwork
and remobe feeds.

Additional audio fagilities include &
consolette whach permits four shadia
microphone  poditions, two  turoable
positions, sod §iX TemoLE AL posis
tiois that are wired wp for gse with
the lf-meme projecears, A5-man pro
jectors, network lime, remote lines and
speaker moniter for projection oo

Twa turntables are wsed for dobldng
im musical backgroond on mews shows,
senane] efects, ewe, These tables are
equipped with cusing circuite. In ad-
dition b this, there ace mderophones™
i the studio and annooncer’s bogth. A
large perambulator type mike hoom s
avaitable for ehadio shows.

UEVE, TORCA 770 umi B

| Conmnued o pege 530

Thet WHZ-TV mebile truch, Tochwicion Trumen Crales @ shows |n.]!u|!||; lmimge oriliices cavem wilh

it leng, while wechmician Fobest Headwrson {righiy is bea

Fachniglen Frad

ming micrawave dish,

ingty in pascimg chreagh sseape halol whieh lesds lrom resl plitlorm el druch 4o inkersor.

WHZ-1
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Audio Facilities At the

Charfes Vissal] chealing s mansy sice I
el 4l Fhe wddis syatcm at the WEZ R

The welwme indlcstnr ||||IH HI.:_I
chierk et #ndre wdendmrd Ban $
ridht Bay wrovides lor n-'l-luq

ef the mister senbrecd
H Tl eviniin Ceoler.
wiagthie and sudibls
din sctup;, while the

szanuneer Malca

o dE )

THE TENDENCY In many installations
of recent years has been foward come
plicated switching &reangements, par-
ticularly in the design of mesler con-
brel [acilities, which has resulted in
duplication of functions and equip-
ment, and bas thus redpeed eficiency
of operation,

The stuwdio facilites in the WBZ
Cender were designed to facilitate the
originetiosy and  prodiection of pro
ETAMS.

This system, basically, provides a
channel ewitching nnit, costom  baile
to match a standard consclette, in each
stodio eonteal room.  Any ons, or all
of six, transmitting channels may be
selected by the technician in o stwedio
coptra] room by depressing appropri
ate butfons,  Signal lghts adjacent to
the chanoel switching buttops indicate
whether o1 not the chammel is in use in
any other stiadio,

The stedio. tschnician may  there-
lore, after recelving the cue, fesd his
program 6o the appropriote channel or
channeds without dependence on, or
assistance from, any other personnel

In a centralized equifonent rotm are
located master monitor and switching
units, containing mterlock. relays by
which the switching syziem |z cmn-
trolled, the teansoutting chabnel am-
glﬁera and monitering  facilities

ine standard tacks contiin  this
eguipment, 25 well as terminnting and
equalizing equipment for &l incoming
telephone lines, recording amplifiers

and measuting squipment.  This armay
of apparatus 15 designed o b= wmad
tended.  All repular ciccwoits are nor
milled throggh 1o esch stidio. so gnly
when i1 15 necessary to patch i a ape-

cial line or check the operaticm of the

oijuipment is a technician required.

The reqeiptmeif rogm iz linked 10
each shudio by bwenby-bwo  [miirs of
shialded wive, carrying audio circuwits,
& twenty-six pair lead-coversd cable,
cairying clonel switching and 3:gnal
circuifs, and s fiffeen-parr cable, car
rying talking and other signal ciFcwits,
Aclequate spare comductors are pro-
vided in each cahle for frture wse i
requ ired

Studie Layesi

Six atodves, designed proosanily for
sourd  brondcasting and varying
size, are provided to pccommodnte the
diversified programs of a large metro-
poditan station,

Stidios A, B and © are sufficlently
large to accommodate orchestral and
choral groups and stodio awdiences.
They may also be wsed for television
progrivoming when required,

Studic A is an aoditorium stadio
with & stage 25 by 2B, and I8 provided
with banked seats on the main floor,
for an awdience of 160 people. A bhal-
cony, located in the rear of this studia,
my he yied [or motion pletbre pro-
jrction, or as & television camiera loces
tion. Ten microphone oullets nre lo-
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One ol fhe oo ramseriplon saadios, =oh
canlng lw 8 iressgrimion s wae
MrCorosack mmbkes e wlalics brink
sangala with chssaal switahing uniz = in faregdro

Card dafl
w rripla :Irrn:Hll wriile
L{OTH

cated on the stage, with two of thess
outlets paralleled half-way dowsn the
auditoTiun on either sids, 19 be used
for audience participabion prograrms.
A gelective public-address sysvem, in-
stalled as an inlegral part of hiz sto-
dig, can be used fo reindorce any pocs
fian of & progriom,

Spwdics B amd F are sealler sbwdios,
each pontninimg abowt 120 sguoare feet
af Aoar space, while OF soedin s |71
suAre feek

We hawe found & very definite need
exists far A small, well-appawmed, in-
timate smdio, from which to originate
talks by mdividpals or discossions by
two or three people.  Siluwdwe 0 was
designed for this purpess.  Iks size
approxmates that of o living room in
the dverage home, and s furnished
in that manner.  The Eesling which
aocompantes ke frighl fends to be
dispelled m these sutroundings, jcsult-
mng in better prodwcton.

Stadios £ and F are deigned and
equipped to produce transcription pro-
ETAmS, mews progroms, and 1o seree
ae stand-by studics. In addition to 4
normal  complement of  microphones,
cach of rhese studins contsing 3 cus-
pom-built transcription turntable cab-
inet, hoosing three dunl-speed furn=
tahles!

Ap WBE, the anmouncers opsTate
the transcription lomtables and  the
refinements which have been buili into
this equipment resplt from suggestions
of the ampouncing and production



WBZ RBadio=TV Center

Radio-TV Center, on Banks of Charles River, Next to
Harvard Stadium, Feeds Programs to 50-Kw WEBZ,
20-kw WBZ-FM (929 Mc), WBZ-TV (Channel 4) and
International Broadcast Station WBOS. Facilities Include
Two Separate Monitoring Systems, Three-Dual-Speed

Turntable Single-Unit

Setups,

and a

6-Channel

Push-Button Switching System to Match Consolettes in
Each Studio Control Room. Equipment Designed, in the
Main, For Unattended Operation.

by CHARLES VASSALL

WHE Audic Sdpervisar

staff, &5 well as the technical staff, in
order to achieve p high arder of sakis-
facticn and efficsent operation. I line
with this policy, the ase of three turn-
tabdes in a single unic was decided
upoms,  The three  turmtables are
gronped . in ca semi-clrele, with  the
pakop arms of both putside €ables
converging at a M° angle, allowing
the poreon operating the twrptable o
spot the styhas on the dise with ETentes
LA

‘Fhe appouncer is able to cue in
three dizcs before g program beging,
and thua is ahle s handle 8 trapscrihed
program, conssting of Uheins, com-
mercial announcements, and mosical
selectioms with the pimost ssse, in con-
trast with the jugeling of discs which
adten ACCOMpanies sich programs,

Diirectly in fromt of the person aper-
ating the transcription turntables, and
mounted ot a 45 angle, s a swall con
trol panmel, 5 by ¥, on which are
mountéed three faders snd three oo
buttons. Thege controls {actlitaie coe-
ingr of records and transcriptions

Ir oecasionally lecames desirabie tn
imseri @ transcribed theme, annoomce-
ment of fll in 2 program origmating
inone of the larger stodics where
iranseription  lactlities are not pro-
vided.  Therefore, the output of stu-
diog E and F 15 permanently wired to
push-button switches labelled twevsable

I amd 2, respectively, in al| stydin cop-
trod-ropm  coneolettes By means of
prearranged cues, & iranscribed por-
Hon of & program may be imserted s
will

Stedio Confrol Reoms

Each of the siudins has a comirad
reom pdjacent to it A large sindow,
constructed] with non-parallel surfaces
of plass to elimisate reflection, afords
un exceflent wiew of the soudio for
techiibtian amd production man.

Tlee conitred finoms vary In size: For
studios [F E and F, B by & for sto-
dios B and ©, 1Y by WY¥; and for stu-
doo A, |4 b 15 Tnothe larger studios,
where orchestral, choral, dreamatic and
other live programs are produced. sui-
ficient space s made available n the
usspoiated  copirel rooms for prodiosc-
Lion men, agency represeniafioess, obo.

The control-room equipment for all
stndias. 15 bosicaliy similor,  Some ad-
ditional equipment has besn provided
far the larger stedic for special par-
poses

A cosiom-built operating 1able, sur-
faced with Haolenm top, 36% wide aml
27" high, hos besn desipned to BE ot
the space along the contral-room wml]
tacing the stndic.  The control-reom

-

APremin BeA FURCA MEA 76

Remr wview ol the WHE mnwier canized rachs with
ign pix innlwissn amaliAere,“® tmo powsr wspol es, ™"
juek baydal, power amplifer fer Rrilh-lrr\-ll spomk-
or, hugs anf dual vacrifer, Zhvaln rhredsphaic
ipul dnd m 12-val, 35 smpesa owipii ooop-
rralled im the primary By & thiee ghssl veric
Lirfer sechieco coedmina (el ptamy, slgmpl aped
by Blgwkn. A1l recks bove sudio lesds zabled
in erp wire s righy af sssh rack, shinal elieais
wind pewer nu left.

windaw 15 locabed  gust above thos
tabde. This tabde &5 bwile to provide
pdeguate leg room (or the technician
and  production man, wha nocmaliy
socopy this posdwn,  Cabinets are
provided for howsing associated elec-
trical  equipment and depwers allow
SpacE [or necessary papers, &

An encinsed trough, with a hinged
top, 1 pravided along the full length
of the cabipet for wiemg. This trough
is A7 desp by 14" wids, and allows
adeguate space for all interconaescting
cihles.

A standard consolette” 5 mounoed
on the oporatisg iable and bessds it is
ranted & custom-built chanmel switzh-
img urk abesigied with the sane physi-
cul characteristics &5 the consoleme 1o
provide an appropriate matching piece
of exuipment.

Recessed im0 the wall onoone zide of
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the comtrol tabde, and within conve-
nient reach of the operating position,
in 4 cabinet eontaining all jacks,

Located here are all microphons
outputs normalled through b congole
incoming ahd ootgoing trunks and all
monltor cifcuits.  Standardizabion of
sl booth equipment has besn carried
nut s far as consistent with efficient
operation. Each studio booth is sup-
plied with power through a 15-amp
pre circult  bresker from building
maing, which affords protection in the
event that anyone shorts any outlet in
booth or stedia. Only squipment yied
for program purposes i on the circuit
breaker, An mtercom® iz ingtalled in
ench leath.

Two telephones, one connecting o
the tmnin switchbonrd and the ather
conmecting o remiote pickup lines, to-
gether with a intércom umit, are pro-
vided on the operating table,

A manitering lomdapesker® in & cus-
rom-built cabinet Iz mounted on the
wall over the window, tifted towsrd
the operating posithon.

It may thus be seen that all the nec-
wssary equipment s provided o per-
mit a progrem to be fed to any ooe-
going charmel from any stodio control
room withent dependepos op any other
persomnel.

The maditorinm studic contral room
differs from the foregoing squlprmosnt
layout, In that additional facilitics are
priovided o accommodate the nse of A
Inrger number of microphones  and
contral of the pa system uzed In con-
rection with this studio, An auxilinry
four-posilion mixer @5 supplied as 2
pompanion piete to the standard con-
salette, peemitting the use of ds many
a5 tem microphones if the nocessity
arizes.  The custom-bumkt chanmel

switching unit s exponded to incor-
porate volume eonteols, selectors, afd
switches; as well as § standacd volume
indicator for the gtudic pa aystem,
The volume indicator i calibeated for
proper sound levels Tor varying audi-
ence groups, which greatly faciliates
the adjustment of sound reinforcing
levrele.

Audle System

Proviswon i3 made w observe and
contral, ¥ mecessary, the [anctioning
of the chamnel switching system by
means of master  monitoring  and
swlitching unite |located In one of the
racks i the éqivifment ragm.  Audikle
and vismal checking b possible at this
one position.

The vahene indicator circuits in the
mangter unit may be transferred from
the gutput of the channel amplifiers to
their respective hputs by push-button
switches, This afforde 5 rapid means

Pliore &
The Turninbls peds ahd semsnnees cue-ipesker
swfup In sredles & and F ool WHE,
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of checkiog studio ewtput agamst chan-
nel amplifier outpuat, and thus quickiy
detecting aony trouble which may occur
in the channel amplifiers,

Supplementing  the visual check, a
row of interlocked push-button switehes
mounted on the same panel, permits
an andio check.

The master chaniel switching unit
is located m the rack to the right af
the master monltortng wnit.  Thiz anit
shows the operater, at a plasce, which
studios and channels are in uwse by
means of appropriate sigoal lights.
Mormally, with oo studio in wse, all
green lighis are [H, Indicating that all
channels are available for wse,

When & technician in a stwdio oper.
ates a push-button switch on his studio
chonnel switching coutrol umit, the
green light opposite stodso letter and
channel numiber on the merter chanmel
rwitching wiil goes out and a red light
i5 illuminated. At the sams time a
red light at the top of the panel under
the channe] number §5 ilhominated.

Push-button - switches are provided
in the wasder channel prnfclomg wnil,
which allows & techician I the
fqiifpment roow to take control of the
system and release any studio from
any channe] gnd likewise fo set up any
gtudio to any channel. This refie-
mept B provided for emergency use
primarily, affording a means of brans-
ferring program from ope chansel
priplifier to ancther sasily io the event
of trouble, without disturbing the tech-
nbcinn hanaling o program bn 2 studia,

Ome of the primary requirements of
& modern broadcasting plant i3 an
adequate imanltoring system.  Means
st be provided for making several
program soorces available mm srodio
contral rooms and offices throgghout
the building.

Two separate momboring systems
are provided. A high level system
provides an nir ebeck 0 ten monitor
positions in the building, utilizing =
madibor amplifer located m the sguip-
wernd room, while o low-level svstem
provides ninetéen program sources (o
nine fonmitor positions focated in exec-
utive offices where dial selectors were
installed, In theze offices the loud-
spenkeres have heen provided with oh-
divvidum| amplifiers snd volvme contns],

The ninereen program  sources fed
to the monitor systems are the owtputs
ot the six studing, the oiatputs of slx
tranemitting amplifiers {or channels),
six Tadio receivers and the NBC net-
work, Teo laolnie the nioniter elrcuits
from program circoits, (selation am-
plifiers have been inserted, which pre-
vent any intepaction which might ad-
versely affect the progeaim cleeult

The NBC network line feede two
sepacate boses, one for making the net-



work aviiilable at each stsdwy controd
completie, and the othei o peovide
cde cifcuits.  Since there is 10 db dif-
ference in the required signal leve] bor
these two services, it o desicabie to
feed on separate circuins, Do the event
of failure on the regular MBC pro-
pram citentt bo the stuio o control
rooms, & techhiclan may patch his
memiter bus to the nemo circail, in an
emiergeEncy, providing profecoon unkil
troable is clegredd  MBO nemo botton
and key are red for quick ideniifiza-
digm, and are located in same position”
in #ach swuidio booth.

Becording

Sinee recording plays a major pare
in the acrivities of a broadeast seation,
we have provided in this new installa-
lion recording efquipment capable of
excellent performance,

Two recording machines® are cen-
trally located in Lhe equifament room,
where they may bs operated efficiently
atd where they may be viewed by
vigitors through a wide observation
wingdiwr,

e of the eght racks in the fguep-
fued room contadns the elements oom-
prising the cnmplele repording syetem
Thiz system provides service mg bwe
feparate recording chiaing, recording
twi programs simltaneously, or as a
single chain dbilitiog one recording
machine st & time, of both in pacaliel
if necessary.. A high degree of fexi-
hility is thus ablained.

The recordiog system comsists basi-
cally of program limiting  asmplifer”
feeding two amplifiers® which in twrn
fred the cutting heads® og the record-
g machines,

The recording-control unil located
between the recosders houses 167 and
12" recarding disks in the Jower pas-
tion.  In the lop pert a rncnltnlﬁ.':
speaker. i3 mounted divectly in front of E'f
the engineer operating recorders. |}
Thres switches are provided, one oas- -
tef which starts sgchop pumyp  and
closes power bo switches for starting
recorders.  This arrangement obviabes
the trouble of  engioeer starting ro-
cording withoul air suction I opera-
tio.  Termiml blocks are contained
int the bottom of e oo,

Equipment Boam

The equnpinend ronm w2 227 by 287,
Viewing the room from the corridor
throdgh the large observation window,
n visitay would see oo the Tight side
af the oo, nezvest the window, the
right racks of equipment described
leretafore.  Directly jn ivont of the

Thalmaregi, : Prilasn 6 an RCA comsobe,
W E Ti8A.  "Hrully
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Pigure 1
knannel-smaudin ypwitah leyoog ar WEE,

witidow, and sbouwl one-third of the
distance to the rear of the room, are
Iocated the recording machines, To the
Ieft in the forefrovi 5 4 soall room
uttlized for storing recording discs and
othes aceessories.  This room  also
houses the suction equipment for the
recording turntables.

In the rear of the room the 10-kw
FM irangmiiter™ |3 on the right, aod
directly scross the room on the left
siide, 15 the TV fransmitter Y The tele-
vision tramsmitier pperaling consals 15
directly behind the recording  ma-
chines.

We know that the sattsfactory oper-
ation of broadeasting  equipioent de-
pends on proper maintenance, amd
thereiore [t seems appropriate to con-
clude this article with a brief discos-

TREA B8 Ty
“Broaku A, uRCR Ty ¥
Ria, THEA.

sion. of. the facilities
mBintenance,

Directly adjacent to the sgqudpueig
Foons A ghop 24° by 187 has been peo-
vided o handie ot ounor and major
repairs of the plane  In addidon e
tools, mobile transmitters amd pema
equtpmett ace stored here.  Above a
work besich b g wall maunting jack
cabinet™ with te linés to eguipmoil
roowm s that cest civcuits may be set
up o cheek any equipment in the proe-
ess of repairs and aford rapld coms
monication betwesn all studios, squip-
wpend Foom, shop and supervieors and
plant monagers' offces.

This system was wired up for two
talking channels ; position J ties in all
points and positien 2 15 nsed for re-
sording.  Between stwdle and recard-
ing feeding this method has worked
out better fhan anticipated for cres,
fends, ete.

availahle for
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Microwave TV Networks

Tv LixE systems have slso been de-
signed to operate at the lower micro-
wave bands between 1900 and about
2100 me, In one such sebup? operation
over the L9902 110-mc band s pros
vided with a trapeeadtter which feeds
about 50 watts to the antero,

For remote pickap use the transatit.
tey amtenna i3 a portables 4 diameter
dish with a gain of 320, and receiving
antennn 15 an B dismetes dish with o
gain of 1280, Beam angles {to hali
power points) ate 4.5 for the 8 and
9* for the 4° dish.

Transmitter output tube 5 a QHE-
174, n ¢-w oecillator magnetron, with
provision for direct electromic fre-
quency-modulation,

It s rated to deliver 125 waltts max-
immm ouiput and hss & %10 me fre-
quency deviatbon capability with elac-
trombe tuning.

Milcrowave Llnk Twbes

The tubes wied i most microware
communication and relay - equipment,
now commercially gvailable, gre either
of the refex klystrenm ar disk-seal
types. The power, in the cass of the
reflex klyitron type iz fractional ‘watt,
and with the disk-geal tube the power
varies from 25 watts on  the lowest

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

and Gains,
Applications.

Transmission

Line Construction and

by SAMUEL FREEDMAN

Hew Develapments Engineer
DeMarnay-Oudd, Ing.

microwave frequencies o g fractional
watt a5 the frequency reaches 2000 me.

Typical tubes used in exisfing gys-
tems are ZE36 reflex (Ball Syarem
AP00-4200 me), ZEI6 reflex [RCA
TTR and THR-LA 6800-7050 me),
SRLI7 reflex klyatron | Federal 9&3
me), 2043 disk-senl (Federa] 2000
me), 2C39 disk-seal (Philco 1400
me}, ‘and SHLF reflex klystron (GE
2000 me).

Antanna Galns

The antenna gain o all fostances
depends an the size of the parabola

Misak dlugessm &f
Hayihasa ¥ wquip-
wrent.  In wideo ampli-
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or dish reflectar with respect to the
aperating wavelength.  Typical exam-
ples inelude the metal lens antenmas
af Bell System (4000 me), abogt 10,-
000 tioes; 4 dish ar MO0 me, about
SO0 times; & dish at FO00 me, phout
11,500 times; & dish at 900 me, abost
400 times; 10° dish at 2000 mc, abount
A times; and 10F dish at 5000 me,
about 16,00 tHmes.

Identical Two-ond-Fram Divhes

If boil transmitting and receiving
poiits have the same reflector pro-
visions; the overall gain for the sys-
e will be the above gains, sguured.
For example, a gain of 400 times a
each end is equivalent o raising the
power 40 x 400 or 160000 times.
Likewize, 5 grin of 16000 times at
cach end is eguivabent in ralsing the
power 16000 = 16,000 or 256,000,000
tires. Tleese galne make wp for the
low  transmitter powers, the use of
erystal detector in the cecebwer, at-
tenimbion due to atmospheric obsorp-
tion of microwave energy, etc

Fr-:mh:hl Linas

The transmission lines between the
equipment and antennas are coaxidal
cable in portable applications and for
frequencied  helow about 3000 me.
Above that frequency, waveguide di-
mensions becore coveniant and they
are invarigbly preferred for ressons of
efficiency. The development of soit-
able wavegnides correct for each sys-
tem i5 Sl sxpensbre slnecs each fre-
quency imvolves a different size for
miximm eficiancy. It also involves
components of the most precise design
if the efficiency is fo he maintained
gver the entire wide band reqoired for
tedevision. Bell Labs are using wave.
guide compeonents checked with swepi
osciflators for & voltage standing-
wave-ratls not excesding about 1012
as compared to 1.05 for standard pre-
cidian plumbing



He asks an

Radar sends out pulses of efectrle waves which,
reflected Irom g target, return o reveal the
target's location

Likewise, Lthe pppommtbns pletured above sends
eiesirie waves over 4 coaxlal telephone cable
Minute irregularities reflact the waves bick
L3 their origin; the echo makes & trace on &n
caciiloscope goreen and so tells where to book
for the trouble,

Telephone messages need smooth "high-
ways™ over which to travel across sountry:
glreuits able o transmit every talklng [re-

BELL TELEPHONE

LABORATORIES

Exgloning and imvénting. dewising &nd perecting for confinued imprevemenls anel goonomies @ lelephons service

.

eehe

quency, without distortion. Televislon needs
even smoobher highweys and st many more
frequencies, Bo Bell Laboratories deviged
this method of spoi-testing the cable over
the entire freguency band neaded for tels-
phone or televislen, Il is s delicate that any
pr}msl'n[& Interference with transmlssion Is de-
tected at once. Its use makes sure thalb every
Inch of highwsy is clear

This 15 another Important example nf hos

Bell Telephone Laboratiories constantly develop
Anet communleations for the smbion,




Cavity Resonators As
Filters A¢ VHF

by H. W. JADERHOLM

Develapmenl Enginear
Compdiam Marcen! Campaty

Doe 10 THE MUSHRGN gFrowth of
services using o equipment for mo-
bile and point-to-paint commanication,
interference between stations i m-
crenaing 50 rapidly as to cause alarm
[ many.

The interferences are heard as un-
desiredd whistles and unexpected sig-
pals which destroy the desired mies-
gage. These gremline have been
lahelled spurious responses, which to-
gether with their nefarioos partoer,
spurious radiations, have uptil receni-
Iy been the bug-bear of radic instalia-
Hon enginesrs.

The interfering zignals from other
transmitiers can origlnate on either
sdjacent or remote frequency chan-
nels.  FM teansmitters usoally contain
severd] atages of frequency madiiplicn-
tion which may emit intermediate fre-
quencies, Furthermore, signals in the
lower ohf region are  sporadically
favored by epormoud  ship-distance
propagation which causes interference

Figuru 1
Hew i alesiromagnetle feld by sxeived in
iy b 3 oo oo, e T
i urn
Wirerrin Bald, In the asalogy sbown hers,
vibraling gquirtes-mave rod
ol

with local commuonicasion  systems
from distant transmitters, This effect
15 aggravabed by the sllocation of
identical operating frequencies in dii-
ferent regions.

To combat these responses techmical
improvements in fransmisters and re-
CEIVETS Are imperative, A guick eure
can somerimes be effected by a slight
change to the oscillator frequency and
a corresponding  detuming of the +f
amplifier. [f the trouble fz of the spu-
rlous radiation type the multplication
factor of the transmitter may be
changed booeliminate the objectionable

emizzion.  These methods have Deen

igsed successiully.

However, the long ferm answer o
the growing problem of inferference
ia the elimination of all spurious radi-
ations from the tranemiter ond the
provisien  of considerably  greater
selectivity in the receiver.

Use of Covity Rosenotors

Cavity resonators with their high
efficiency provide o convenmient mkth-

Piguee 2
Tkl i 1h ] fanstinn Larmd.
E-un: I-Ilu:l:ll"-llrﬂl.l. :ﬂnlﬂﬂ- 'E wl :n-;"‘]l'l
resematar, =while dorve b (llstrmiss the invertiem
lomi of & cavity Fewsasdin.
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Dagrda o Couptng

od of obfaning greater seleceiviey.
Their characterisnic efficiency results
mainly from the fact that the oscils
lating energy is confined to the nside
of a metal containgr, thereby eliminat-
ing radiation losses.  The rermainimg
{eddy current) losses in the walls ean
be minimized i the ratio of cavity
yolume o thmer surface 8 nmde ps
large @y possible.  For high £ the
cavity dismeter should be large.

The cavities empipyed ar phf are
usually of the hybeid variety, where
the cavity iz 4 section of oaxial trams-
mussion line, shoreed at gns enel. [ The
lengrh of the nner conductar derers
mine: the operating freguency, betig
neurly m 4 wavelength, Br Qs alsn
necessary to allow far an end correc
tion dwe bo the diameter ol noer con-
ducter,

Coapling fo Cavity Fitler

An electromagnetic field, as shown
in Figure 1, is excited in the cavity
by o coopling lopp. The ikagreric
thves circle the eentral conductos and
are concentrated at the short circutted
bhottam,  The electrsc s start ol
the inner conductor and erminase on
inside of outer conductor. They have
the greates: concentration At the open
end of the cavity,

When the cavity is wsed as a kiter,
enefgy b vsually fed into i through
a coupling loop and extraceed from i
through  another foop,  diamesrically
opposite. A5 in coupling sysieins us-
ing codls, the cavity is Ioaded by the
loops coupling it to external circuits.
As the coupling 15 inceeased the Joad-
ed O of the cavity is reduced. With
tighter coupling it 15 thus pessible o
pass more ensrgy through the cavity,
Figure 2-shows the ) of the cavity as
a fusction of coupling.

Applisation of Cavitles la the Flald
Some two years sgpd, o8 point-to-

point  radiotelephone system,'  with
which we were concerned, was suffer-

Figare 3
Tyodaal savity innialiniien.
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Pigure 4

A view ol the cavity coupled B @ BeSEIYEr,

g  from severe  inlerferemce  both
from external soycees and {rom LR
rim teanimission aml receprion,

This eemnmmications and telephone
cirenit had teen nstalled {5 operats
in liew of o land-line, which was o
of the queestion doe o the inpoessibls
werrRi,  The main teansmission path
exrends over 160 miles of waker with
a repester simtion locabed onoan island
joining two links of B} mles each.
The repeater station was dessgned for
autunmtle cartier control amd to be
chpible of 24 hours anzitemded serv-
e, all o stations . fo operate  [olly
dupler,

Afrer this system had hecn in op-
eralbon for somie time it was fopmwd
that long distance mterference, due 1o
press and cocde atations, produced ob-
jertionable audible sgmals in te ra
distelephone ciecuits.  Ower the 160
mile path, in the more easterly -
by, intesterence  wils  mlTE  fros
npmnced.

It was'also abserved thut these an-
desired signals entered by way of the
e ETTh Consequently  auddi tiomnal
selectiviey was essential to prevent de-
senaitizing of the receiver cansed by
the close procamity of tlse transmitter
atsd Feceiver wntennis.

Variaus types of wave Lraps and
suppression devices  were  tried At
frse, st it was poon  foomd  thai
Tomijeed constant typs networks did not
provide sufficient selectivity,

The need being acute, the oy for
mare selernvity was heard in Montreal
Severnl cavity resanators wers  de-
signed amd sent fo the east coast.

Two cavitizs were installed at re-
peater point 5 (Figure 3) in each o
the receiver antenna circults, where

Fhsalem mde eatpbushiel shorily after ihe end
ad bagrdlivies aleeg the AlUadfic codsk by (ke
Canidizs N ireots Comprey

ankenne ol twg Prequendcies within o fes owieoyelo

Figure 5
A& pair ol trenamitier-rectivers, soemacing preseremll on b sama

o omch ather.

mavitles opumating in 14a I5214F mc régien

sewvers destruction of signats from both
sibes had beey observed,  With the
cavities the duplexing problems weére
solved and redransmissions were o
tomger sohject to the knock-down ef-
fects due po the adjacent cransmicfer

Figure 3 iHustrates the use of @
cavity o protect @ receiver, insecked
in the line betwesn the antemna and
the peceiver antenna terminal,  In this
raze, the rRvity = H|1:i1.'11=n:t W
series acceptor circul which will pass
the desired signal with only & =light
loss in sigial srrengrh, bt at the same
timsz gharply attemizpres all unwanted
signals

Cavity Fittering

The filteving propertics of the cav-
ity ate porchaged gt the cost of & amall
transmission loss, T the mterference
15 nzar the operabing fregueency, the
cavity £ et be bogh ool consequent-
by the eavity loszes wll be higher,

I7 the freguency separation of the
transmistier and receiver is several per
cent 0f the operalmg frequencies, o
fower () cavity can be daed with small-
et logses in the pass-channel

Figure 5 shows two tranamitber re.
ceivers, operating pross-to-talk, on the
same antenma Gt pwo {reqquencies with-

Fidwre 6
A Tdms gevlity reoomaier The
lede a8 Jed. reoveved lram win-
ta ghpw maer gondoeion, e
| dp e fod kenp wod
SN BEESACTET [0 sXedin thE dEVil,

i 8 few megacycles of =mch otber,
with cavities designed [or the 152162
e range. Where noeavity iz used to
provent  spuricus  tadighion from g
transmitter anly, the insertion loss
miny be reduced of the civity s placed
i the cupul eirewil belore the hnal
power amplefier,

Figure 6 is 8 close-up of a 7dme
cavity resonator, The plae, shawn at
the lower left, las been removed from
the window o show the itmer conduc-
tor, The couplmg loop and coaxial
copnector gserd to excite the cavity are
attached o rhis plate.  Anober pare
is-lecated dinmetrically opposite. The
length of the moer conductor 15 zd-
justed by the erank shown at the lete
providing - the uning adjustment with
a much nesded semmicr effect,

ddvantages sl Cavitlas -

From the foregomg st may be sean
that cavity resssmtors which are a
Hegd n the Wi range, are very help-
ful ac whf also. In addition to their
UEes by protect receivers froni adjicent
or remobe transmisdions. and fo pre-
venk sporious rpdiations from  beig
emitted by tromamitters, they may also
be ueed 1o operate several transmitters
Of receivers on the same potesns.
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VETERAN

Perianals

Diorider Fres MeDesstory repored
at the receni Fall Meeting ithat he
began his key clicking days way back
in 1911 with the Mavy and apesd
eighteén consecotive years with the
boys of bloe, Inm 1990 he rejoinsd
the ranks and femained with the UL 5
boys ondil 1945 when he retired as
chief radio electrician. At present he
is with the ATAT, in the program
tranemission  amd  television depari-
menk Yeteran A, Barhalate eold
those ai the meefing that he sinreed
with LUinited Wireess nt Sengate
{WSE} in 1912 and remanad at tha
st until 1917, Then he went on to
the U 5. NWawy pnd was located an
New London, then East Moriches and
fnally Easthampton. He opened the
Mnackay station at Soothampion, Long
island, after his stay with the MNavy
and tn 1935 joined RCA Communics-
tions, At present he's at the RCAC
offices at 66 Broad Strest, Wew York
City, . . . Peter Podell ssvs he wonld
like to lwar from Hal Styles and Bill
Payne of Loz Angeles, simce he 1
planning & trip out theére and would
like a bit of travel guidance.

Duite an interesting bit of back-
gromnd Information was sopplied by
E. N. Fickerill at the Fall Meeting.
EMEP told us that he atarted his wire-
lems days with Doc DeForest o 1904,
and remained with him umtil '0F, Then

Al i b VWA Fall Macting b1d in Mew York City: W, C. Simes.  Peel K. Treopesin, 8. H Feesey, W, |
n:hlu:‘:'r: Villanére, .Hl-ln ithl'rlld‘lrr. .l-"-'l- Pelicknils. l.'-lgnllu Fred Muller, L1 Cs

L. € Bromn, K. 1 Tversen, E. M. Pickerill, Pever Prodall, Hes

Hicharissn, Herman H. Parkar, F. heDermae. A © Tamburian, Geerge Ho Click, Doral

WIRELESS

DPERATORS

bt went over to the United Wireless
Telegraph  Company  and  pounded
trass for that outfit for five years, A&
seven<year stay with American Mar-
cont followed and 1n 1919 he joined the
ranks of RCA where he has bheen ever
sinee. We learned that ENF aperated
a twooway system ahoard the world's
first radio-equipped plane on Avgust
4, 1910 over Long lalnd, communi-
cating with & poriable ground stanos,

From oldtimer A. T, Relibein we
have learmed that his operating days
began in 1911 with the United Wire-
less Tel=graph Company, which a year
later was absorbed -by the Marconi
Wireless Telegraph Company  of
America, - In 1514 b joined the Pan
ama Railroad Sreamship Line. At the
adtbrenk of World Wur I he becanme
an operator for the American Hi-
wailan Steamship Crmpany and re-
mained  with them for foor  sears,
After the AHSC lines hecanw a part
of the United American Lines, he
joined them once again and in 192
was apprinded asssstant radin LT
vigor, @ post he hebd until 1923, After
dabbling aroond auto electrical work
for several years he once fgain
joameed the AHSBC hnes and s now
Atlantic Hadw Supervizor with the
sompany. . . . Le seeremry Bl Siamon
reporied  that dering the pasi few
months he has completed & moderniza-
tion  program imvalving the United

Beckeroiee £ [k Guike

Keni. Eric L. Heikic and Jaseph 1o Sarsch.
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ASSOCIATION

mels, T, L. Fischar, 1. Flosd, 1. F. REighy,
H. T. Hawdsn, Jr., A, Barbslars, Cleegnee Seid,  Konmath
McMienl, Chirles Coake, Edward Ballantine F. Qreh, Hossss

NEWS

Fruit Company's entire fest radio
pgiipeent.  New receiving and Lrass-
mitting equipment were installed. Ril
also said that the United Troit radar
instaliation program B owell  wodes
WY THOW . We have just learmed
that Caprain Fred Muoller, wha i3 an
the VWA beoard of dikectors. 15 n
the Maval Hospiml, 5t Allmns, Long
{sland, and fortunately iz on the way
to TECOVErT, Assistanl scretary
Henry T. Hayden, Jr,, also is hospital-
ized and is in the Veterans Hospital, in
the Bronx, B %Y. Ciry, We're lappy 1o
repari that HTH 18 also recovering

Hew Ship Radie OMcer Low

Wirn roz vassace of Public Low 325
by the Blah Congress and approved
May 12, 1948, all sea-going operabors
become Ship Fadio O ffcers, The kaw,
which becomes effective Apral 1, 1948,
states that on raddio operators will |xe
sigmed on Shep's Articles even though
he possesses an FOC license unless he
has mlen met all resgoirements of the
U, 5, Coasd Guard, The Comie Coeosrd
will examine 5perks onder tew cegi-
[ations fow  being . prepared  too be
known az Swhpare ML), entitled [i-
cennig of Rodio Officers wisder " Bules
anrl- Regulations for Licensing  and
Certificating of Merchant Marine Per-
sofinel

Melondgle, J. T, Maloney, &, F.

K. K Davis, G. M. Marbers,



This NEW 1@« TYPE BT RESISTOR will
change your standards of performance
for fixed composition resistors

=

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

This new IRC Type BT resistor meets JAN-R-11 specifications.
At 4, 15 1 and 2 watts, the new TRC Type BT 8 an advanced

regiator In every reapect.

Standards for resistor performance set by this new IRC Type BT
are so advanced, vou need complete information to folly evaluate
its gignificance. Technical Diats Bulletin B-1 gives the full story.
The handy coupon below will bring the performance facts right to
your desk or drawing board . . . mail it today.

EnlarnaHenal Railerenos Co.
40 M. Eroed §4,, Philo, &, Po.

I want to know more aboul TRC'a advaneed
BT Resistor:

[C] Sand ma Tachnizal Doio Bulless, §-1

[[] Howa your repressrentiee coll —no ohlpnion.
Mg
Toahe
Company
Aol i

ptevens Beller Technrcally = menis Better Test Resplts - means Weals Toughest Specs « mreang Better Tolevlsion



Coachin
In Class

itter Designed for

e Sideband Transmission and
AM Applications,

Maperarune HF  recejver-transmitter
wnits have beeome quite pogralar i
broadeast ond other rensbe type febl
work

A uniyue spphication of this form
of equipment wis demonstrated re-
cently by Chnrles Lundgren! who k-
veloped w 1-watt 27.255-me unidireo-
tional rf setup.

The epsipment, which cperated -
der the station cnll of WITXVD, hos
i 1L4 crystal oscillabor, [L4 tripler,
1L# firal amiplifier, and o 14 modi-
Intor. The wunit is powered from twe
67.5-volt B hatteries comnected in se-
ries and 4 1.5 wolt A battery.

A telescopic antenma closes flush
with the case, Mo tuning is requined,
it anly being necessary to depress the
mitke  switch for push-te-talk opera-
pog. In comjuncton with the TECEIVET,
the range of the signal was aboul o
mike Tadins.

The wnmigueness of the seitem lies
in the receiver, which b housed in a
leather-covered ahmunom cose aloul
the size of a tohacoo can and i3 fe-

Wady whew o ihi sesebver woed in the elortraniz
i

Freciad,

teseedd foo o lenther belt; the aptenna s
buatit within this helt, The receiver
13 worn g the snmll of the ack and
thuas rendrers the wearer cnmplete free-
dom of fmoveneent. Artached 18 a hear-
ing sid phone which directs the sound
to the wenrer’s sar. Thres prosimity
trpe tebes are emyploped, and the uni
s sell eontnined and powered from a
sl A0-valt OB hattery mnd 3 small A
cell,

Single Sidebond omd Tetrodes®

Thg ierveeesT o osngle  side-hand
transmission las accentsd the Passks

TDewsbapel al Jahamsss Mansthctnisg  Corpe

Bimae.  Wadiaben  ceoled  jeirede, wilh a2
muximss pling dsssipmion raring of 6% wans

*Haied 21t copwrighbed Sakid liwd by Eikl-
Melullsugh, g

Cherles G, Landires »i% hls minlssore trome-
revaiver @aipla pisei

migtwr an
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News

bilickes of the reteods spplicatim In
this service.

For instance, the 4-654" may be op-
eraled e g class B linear amplifier i3
LEEC operation wd peak power inpats
of ower MM watts may be obtained
This is made possible by the inier
mittent nature of e voace,  LE steasly
audic sine wave modilation i used,
the single sideband will be continoous
and the stage will operate as a ru
class-F amplifier, With wyoice pudy
lation the average power will run o
the order of 1/5th of this continusus
power,

Due 12 the widely varving nature
of the load inposed on the power sup-
plies by repe operation, it is essential
that particolar witesition be given o
obtaining good regulniion in these sup-
pligs,  The biss supply, especialy,
shopld have excellent regulation, and
the addition of a heavy blesder to
keep the supply well |oaded will be
found helpful,

Under conditions of zeio speech
signal, the operating bias showld be
adjusted 5o js to give a plate dissipa-
tion of S0 watts at the desiréd plate
and sereen valtages. De to the i
termiittent matiure of voice, The average
plate dissipation wilk rise only slightly
under Tull speech madulation o ap

Clospup of the receiving and iressmiming wnics
af the stsdernre ssarhing equipmeni.




proximately 6% waits, At the sme quartes.  The stomd-by  ate ilasipa- AM carrer.  The phasing conireds
time, however, the peak speech power  tion under these conditions should be  should be adjusted s0 a3 to make the

outpul of over 3 watts will he ob-  ser ar aboge 10 watts.  Following  envelope as winooth on the top and
e, these adjuatmeits, ninor adprstments battowy as poesible, 17 the abewe can-

ar full voliapes and 50 wats of stand dataons are safisfied, the exciter unit
S1IC Toaleg Frecaders by plate dissipation could then b= can be dssunwed to be operating sasis-

Tuning the e tranemitter {5 hest mecle, barl omdy-allowisg the dull pewes faetarily,

accomplished with the aid of an af to remain on for ren or Alteenssecod The ‘seope link can then be loosely
oscillutor and a 'scope. The audic os- intervails, coupled e Lhe outpat of the fingl ame-
cillutor shoald e capable of delivering The first step st doisely cogple plifier gl the exciter pnit adjusted to

& sipe wave outpat of & frequency of the ‘scope to the TR al the exeier give double sideband pulpoe
arcund "800 te 1000 eéycles o that vnit.  The final xrmgbifer with it Riln-

ilee Trequency will b= somewhere wewr ment and bas  wvollspes Gweoeed oo 4-654 FM asd AM Applications
the middie of the passband of the shogld alss be coupled 10 the excier

audice system.  Since successful opern- at this e Wirl by pudio secilla- Ihe 4-654 may be operated as z
tlun ol the class-B slape depends on fod rwiming, Uie excrier goitowill have class=C "M av [ﬂ:graph ampliher
good lincarity and the capability of to be ndjusted so vhar i1 ileliers dong. withuat vesfealizatinon up te 110 me.
defrvering full power at highegt audin ble sidehand zigpals.  Lhing o Lo il teaspatalile preciustions are wken
bewels, Lhe fowl tuming should be made sweep on the scope the diahle-side- prevent coupling  between mpat mni
under  condirions  snolating peak band pateern will apgsar on the screcn odfparl vircmits  external Lo the tuhe.
madnlatam conditions, [l & contum the same a5 that obtawed [voie Lii ziigle-ended circoits, plate, grid,
fild sing wave from the sudic oscilla- 00%% slme-wave modunkateil AN <ig- Alanene and sereen bypass capacitors
lor s wsed for Oming pairposes, the nal  The sudic guin conerol shauld mst beretirned theough the shortea

average power  at full  medalation then be varied so that the cxciter cin possible lends o fhe common chassis
vioudd B ahomt five tinwes ihat of be checked for linearity  When the point.  Tn posh-puli applications the

speech  under  shmilar conditions of peaks of the envelope start ti futeen filamene and screen terminals of ssich
single  sideband  operation and che ourt, the wpper linnt of the excites e tube shoulil be bypssed ta g commn
final ampl:fier would be subjected toy  put will have been renclivd amd the  chasses point Ty the shortest passilile
heavy overload. Choe methed of Yow mfxnmnn gain settivg shoobl s got- leads. and shart, leavy leards wsed 10
ering the duty cycle of the avdio os- ed. The coupling to the =lage <homghi intergoimet e swreens and Rlaneats

tllator to eloser approximare speech be varded during whis process sned g ol the twa tubes . Care mus he taken
eonditioms would be o modulate the  point of optimum coupling determined moprevent leakage of #f energy e

oscillator with & low frequency by watching the 'scope pattern and th Jeads entering the amplifier, v i
An alternate method would be to wse grid meter jn the fing] =iape inize grid-plate coupling between these

U contingous aodio sine wave, mak Tlen the exciter can e adjusted for lesiels external to Uhe amplifier,

ing - all adjustments a1 half voltages  zingle sideband operation and il & s Where shiclding it adequate, the

and half curcemis on the screen prl wnrklng propesly, ilw patiern o the wwpilback a1 frequencies above 110 1

plate, thas reducing the power o oo seope will resemble an inodgbine | [ Crmbinucd o page 6]

Figure 2
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Commercial Single Sideband
Radiotelephone Systems

Toe xkks HTERERT fhal lns Been
shown recently both in professional
and ampteor sircled in the single-side-
linel meethod of radio brosmission has
focsed Attention on the early develop-
mesits in this Aeldl wmclading the chaee
of menns [or genesating nml receiving
phe sigmals, The preseor intersst no
daphbt stems from the splendid service
wikeli these systers guve doring the
wiit amd  Fren the sepors of the
pumerous men who becane nequnintsd
with thiem, coupled with o letier ap
preciation, sinee the 1947 Tnterpaticnal
Radie Conference i Adaodic ity of
gl posstlilities of single sideband in
mereasing the pntential pumber  of
clhgmmels which cay be erowded into
the =pectrum

New Developments

ionaiderable impetus to the wide
spread wse of single-sibelmnd systems

Figama I
Carrier medulated by apesdh waves; =l FTHEETH
.r-qu...mh:ndmm | Twkwn from (e popiv au
carrfer By Calinie and Blardkwal, A0 8.8, 7 1R2E

by F. A, POLKINGHORN

Engineer, Transmission Development Dept,
Befll Telephanmg Laboralaribi, 1.

gat fessonably be expecied o result
from the development of such complets
bow-power, wingle-sideband  radiotele-
phone systems as the LE  system.
This apparatus was apectally desigoed
by Bell Telephone Laboratories for
prinl-te-point medium-aance  ppph
cations,

Carsan's Ploneering Wark

The single-sideband  methad ol
transmisaion was bocn b the ming of
Jahn R. Carson by pare amdysts ns a
resule af his pnthematical investiga
lions of the operation of vecupm tubes.'
Almost sinmllaneonsly Ho Do Ao
discovered the peszibility w connection
with tests of the Arlmgton Trapsmitter
in 1215 For a rconsidernble pecwod
therealter the plysienl renlity of side-
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bands was vigorously argued iy some
COEineeTs,

Esporimonts of Thirfy Fears dgo

The zingle-sideband methad  of
transmission has besn standard in Bell
Systemn  carcier delephone  equipment
for nearly three decades’ The first
published mention of the wse of single
siclehand [or radictelephony, however,
sepmis to have besn made by Espen-
schied in 192"  Abouwr 1922 an ex-
prrimentil single-zideband radio. sys-
bem was set np with a transmitter oper-
atibg at about &0 lec Jocated st Bocky
Foint, Long Island,’ and publicly dem-
onstrated on Jam 5, 1923, This sys-
tert ‘wad put into commercial service
between New Yark and London i
(927 and i still in operation, being,
s far as 15 lknowm, the frst single
aideband radin system to be used coin-
mercially. The lavge zize of the an-
terma structure reguired  for efficient
radiation at swch o low [requency
made it diffienls 1o obtan . broad

Fagure L

Porvlon ©l ooe af John B L.l-n-H # ariginal patenis shewing
U applizetian <l the
pressing the sarrier, and uuljss SELer Il'\n' wtripping af ane sidabani,

| modalpion far sup-

Beer, 37, 152

1 L &
|

i
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LN Galial. L.
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enough band for a good telephone
changnel and the use of single sideband
made the problem much 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 early Bell System work on high
frequencies (it was short waves in
those days) wash dope 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 Raymond A. Heising, who, in
1915, worked on the Arlington trans-
mitter, the forerunner of all modern
radiotelephony, and who invented the
constant current system of modulation
now so widely used.

The hand adjustment of the hetero-
dyne frequency was not very practical
however, and a few years elapsed be-
fore active work on the commercial-
ization of single-sideband radioteleph-
ony was taken up in earnest. In those
years, the high-frequency double-side-
band circuits were put in operation to
many parts of the wosld and ship-to-
shore telephony became a permanent
commercial service.

In the late 1920’s an unusual re-
ceiver was 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-
sideband transmissions and separating
the sidebands and carrier for experi-
mental purposes. Reconditioned and
loca) carrier and automatic frequency
control 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 transmitter it was taken to
England and, in cooperation with the
British Post Office, set up in their
trapsoceanic transmitting station at
Rugby. There followed extensive
tests which confirmed that the theo-
retical advantages coufd be achieved
in practice.**

Comparisons with double-sideband
transmissions were made on a basis
of signal-to-noise ratio, articulation,
and judgment tests. The articulation
tests consisted of transmitting imean-
ingless syllables and determining the
errors in interpretation by a number

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 observers. After making correc-
tions for differences in bandwidth, the
signal-to-noise improvement checked
the theoretical 9 db very closely. The
namber of articulation errors obtained
also showed that the field 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 commercial pro-
duction.> %910 Tn the following dec-
ade over 50 single-sideband circaits
were set up in all parts of the world
using this eguipment.

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 (4 tones
total) was ased 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 ab-
tained almost 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 fess noise or crosstalk
into the other. During the war years
and shortly thereafter the need for
more radiotelephone circuits caused

Figuce 3
Eorly _illustention of single.sidebaad (raasmission applied to radio, showing decivation ol
singie band, and mt receiver tha reintroduction of the carrier?

RADIO TRANSMISSION WITH GARRIER AND SIDE BAND SUPPRESSION
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both channels to e spread from the
carries and & third divided the twae
sidebands | thus permitting three sepa-
rate simoltaieons conversations over
the same equipment.

The 3-db tranemizsion advantage of
single sideband as compared with dow-
bi¢ sideband is explained entirely on
the basis of amplitudes. It is assommd
that the same 7/ power amplifier is
wsed and the peak driving voltage is
the szme. This results . approxi-
mately the same distortion, Since the
carrier represents half the pealk ampli-
tude of & fully modulabed double-side-
band transmission, reducing this to a
negligible valee permitz doubding the
amplitede of the sidebmand, an improve-
ment of & db, The other 3 db comes
from the reduction in mdse at the re-
ceiver by reduciog the received band
to one-haif, permitted by the eliminz-
thom of one sidehand &t the transmitter,

In the commercial operation of
gingle-sideband circuits the carrier is
normally trapsmitted 26 db below tho
envelope peak amplitude. This per-
mits the auvtomabic toning of the re-
ceiver, 50 that the receiver may remain
in service hour after hoor with Tittls
or mo ottention {rom the Teceiving-
statien operator, whe may have u
dozen or more receivers umder  his
care. The reduced carrier 15 separated
from the sldebands by = crystal flter
which 15 only about 40 cyeles wide.
This filter reduces the noise to 8 point
where antomntic  frequency  control
and aptomabe volume cootrol can be
abtained at a5 fow zignel strengths asz
the speech circuit remains commencial.

The ofc device of the W, E, recebver®
is frequency operated, ie., it is oper-
ated by a beat note between the car-
rier ak the final intermedite frequency
g a local erystal oscillstor, This
beat frequency drives 3 mobtor con-
nected to the besting oscillator fre-
gquency adjustment, either forward or
backoward, depending wpon whether the
carrier 18 top high or tog low in fre-
guency, until frequency of the beat
note i redwced togero. This system
bae the advantages that it 8 accurate,
nat seneitive to amplitude, and the ab-
genice of & earrier for & short period
need not cause the oscillator frequency
to move i one direstion or the other,

Commercial single-sideband receiv-
ers are generally arranged so that
either a carcber from a local ascillator
ar the transmitted carrier may be used
for the final demodulation, Tsing the
tramgmitted earrier has the advantage
of insuring the proper fréquency re
fationship between carrier amd side-
bamd, but roguires an effective rapid-
acting volume contrel of limiter ta
Insure a constant amplitude of carrier,
Using a local carrler insures am ade-

quate amplitede ot o)l times bt ore-
quires & good ofc syvstem.  Receivers
ean he built v which no difference can
ke detected between the twe methods
of demodalation.

& single-sideband signal is gener-
ated] by mpdulatimg a carvier with a
sideband to produce & douoble-sideband
signal and then either shaving off one
sideband by a sharp Alter or balancing
out ane sideband o a dooble modula-
tor arrangement in which the carvier
and sideband to one modulator are
buth shifted by 90°.

The basic ides of the balancing
acherme was inventsd by B V. L, Hare-
ley*# ip 192R" Ta thizs R. K. Pobler®*
added the jdéa of obbiining separate
speech chammels on the bwo sides of the
carrier™ anpd K. [ Green®® sugpgpested
the use for separating the two side-
bands &t the receiver Recently sev-
eral companies have either nsed these
methods or indicated their intention of
doing %o,  The svstem 18 well suited
for certain purposes, The suppression
of the unwanted sideband depends
upen  phase and amplitude balances
and may nok be udequate for all por-
posed.

The telephone teansmitters and Te-
ceivers have oeed erystal filters for
the purpese of aiminating the unde-
sited sideband and inferfering signals
to & high degree.  Crystal Blters per-
mit obtuining the desired selectivity

Figms 4
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ar frequencies as high as 100 e 125 ke
or more.  With eryatal Aliers opercat-
ing at thess frequencies only ond in-
wermediate  modulation 8 veguired,
generally operating around 2B ke
Crystal fliers have the saper advan-
tage when ysed m singlescdebingd re-
ceivers. Even at 100 ke the filters
may give 8 or 90 db attenoation at the
ond of the frse 1000 eycles ontside the
transmitted band.

The Bell Systemr was mot alowe id
recogmizing the merits of single-side-
band radiotelephony. The British
Post Cifice worked hand-in-hand in
establishing the Normth Atlantic cir-
coits:  Among those who made impor-
tant contributions, A. H. Reeves of
International  Standard Electric  did
EoEE  major pioncer work!.  The
Dutch were pionesr workers o the
feld and established a circuit between
Holland and the Dutch East Inchies at
an early date® The Japanese nid
Crermans also constructed equipments.

Af the present time a large propor-
thon of the overseas telephone sevvices
operating from the United States use
single-sideband  eqoipment and  the
mumber of cireiits s ipcreasing yeariy,
With the production of simpler and
cheaper equipment, it s expected that
many af the serviees still vsing double-
sideband transmission will be cofe
veried {0 single-pidehaid.

Typical ef the modern trend o zim-
pler, less expenzive equipment is the
LE system previonsty mentioned,. This
syitern waz apecifically  designed fo
make available the impoctant advan-
tuges of single-sideband fechnigues in
an econgmical form for wse m point-
to-point  radiotelephone services. Tt
provides complete radin transmitting
and receiving facilitles, including the
new syuchro-moidched spesch privacy
equipment whitch & bl directly bito
the circuits of the radio units,

In nddition to the transmiteer aid-
recedver, & versatile maneally-operated
telephone-control terminal ks avalable
a8 & part of the LE syatem. This con-
trol  termiinal  inclodes all necessary
copered  apparabys for connecting the
trapantitter amd recetver to o COTVERD-
tional telephone system.  Where a
sermd-aatomatic eontrol termanil s de-
gired o relieve the operator of con-
stant monitoring during calls, & suit-
ahle cootred terminal may be substis
taped,

The LE system transmseer delivers
200 watts peakesnvelop power and 4
Idenlly suited to the followmg appli-
CALHmS

(1} Satellite fesder circuits from

remote  points to higher powe-

= Wesdel D3040
& Bull Lalba,



ered fransocean:s radioteleplione
=tafinns,

(¥ Radin arewt extension of tele-

phoiie Jandk lines, and

() Imtercicy or point-to-point ra-

distelephane Circuits,

The ranges wlheich can he cowvered
by the LE Svetem depend, a5 with all
fif rudio systems, on a nomber of fac-
tors which affect the signol-to-nplse
ratin.. Atmosphare static varies with
[requency, peographical location, sem-
son, and bime of day. The rodio fields
received in sky-wave trapsimission de-
jrend wpin powed, antenna character-
iskics, reqoency, dislance, geographi-
cal region, direction of path, asd 10no-
sjphere conditions,

Represendative hgures for the LA
serwice tanges, with suiable antennas
and appropriate irequencies, are esti-
mated to be: In the tropics, might
ranges up (o 200-600 miles, day ranges
pp o FO02000 miles ) in temperate
latitndes, night ranges up to 400-1,000
miles, day ranges up o 10002 500
miles-

The transmatter and recewver of the
spstern can be furnisked for operation
in either the frequency range from 3.4
to 25 me ot (rom 2.7 to 14 me

The tramsmitter and receiver are de-
signed o permut the selection of any
ate of ben crystal-combrolled prese.
lecied frequencies

In making a change from one to o=
other frequency, the opecator s guided
by s control-pogifiol imdicarer which
provides infermation for setting all
controls for any of the len preselected
frequencies. The indicator s located
mt eye level on ke troni panel of both
transmitter and eeckiver.  When Ta-
tated to the chosen frequency, the nec-
pasary conirol settings pertaining only
to that feequency are shown on a dial,
A change in operoting fregquency is
then sccomplished by use of selector
swatches and fwtmg controls readily
accessible on the fromt panel of each
cabiper.  The time required to make
o frequency change s ahoot three
mimutes.

The rf eimission consists of (2] iwo
pilot  freguencies  wlich  are  spaced
3825 cyoles apart, and - (5} zignal fre.
quencies radiated between these two
pilot Trequencies in & band 5,000 cycle=s
wige.  The signal freqecncies eorre-
spond b0 vobce frequencies m the band
250-5 250 cycles,

The systermn provides an electrome
privicy  eguipment of the  gpmchra-
mevfched type which will prevent =
cisisad listemer from savesdropping. It
it obtpined by alicrnately transmitting
nne or the other of the vwo pilot fre-
guencies n inverted telacion 9 the
signal, and iz direcily incorporated in
the circuils ol the lransmitter and Tes

(&
b 7
s T T Lz
‘tzz  Lar {.-"'f.r -
Ar
fa

TP

i
RTICTIE L
flw T T b, fEn 1
“Lny l“” e r
Fal
Figere 5

Ehl:;ll:] -II#M Hlustraging mnsther metbod ol deviving singlesidebund. which wws  inveabed Ty

artley |a 1925 This m
aidl B 1. Gregn

ceiver, This awitching Teature cun be
torped off for testing purposes or o
peenait transmisaion of a normal or ine
verted Frdebonmd,

Special atfeniion has been given to
providing onsually complete  pesting
amd medering  fzcililies, which  hawe
been Lanlt directly into both the trams-
itter and receiver, providing obssr-
wition of operabmg conditions in the
vacuym tube circuits,  An olarm eir-
Ltaik is wlsn provided i the receiver to
indicate joss of tigual, and relay con-
tacts are availkable to prrmit extension
of this alarm to rémote pokitions,

The receiver 1= a triple deteciion re-
cerver having & crystal-controdled Ees
beatmg escillator and  avtomatic fre-
quency contral acting on the second
beating recillator,  The frae §f oper-
ntes &t abpot 280 ko, and the second
if at aboul 100 ke, A crysta] filter at
the second of s used to obtain high
selectivity  amed high  fdelity i the
bared,  Bioth oec and afe ogerate from
both pilnts, thuz taking advanage of
the freguency doversity o obtaln im-
proved  performance.  The wlternate
transnussion of the pilats s oed o
syfichrostize the privacy switching.,

The centrol terminal bas been spe-
cilicinlly designel in achieve the full
transmissinn capahilivies of the radio-
teleplone  links, in addimen o the
effective handling of telephone traffic,
The badjnstment obf recersed  wolome
which, until the new model*d* hag
heen the most difficull of manoal ad-
justinets, 18 now effected by nechan-
1cal :-:lupirng ig the pther conrrals go

witd 8 Jooble modid
videband instead ol climinating ft by &lter. This method wes later loetfer devalspad by
| Figure [ram Hariley parsw) W | 584,204, |

minr wrrangemant and balaidis aok ane
W, E, Trices

that it does not reguire any attention.
Built-in trassmission lesting  equip-
ment essential o mainining the ter-
minsl al peak effeciency i3 provided.

For maximun transmission reanalts,
the highly directional rhombic-type
amterma can be wsed {or longer frams.
misgson patis.  Odher types of anten-
mis possesiing desicable transmigsion
and directionn] characterislics may be
wsed over shorler circuits,
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Awreraft Antennas
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Antensd Fype ......... Afi At Trailing Fertical Fed ter Fed ¥ Fad IV Fed
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frequemey ...co0eens 10 me 10 e 7.5 me 18 mic 70 mc 540 me 08 ne TEm
Operoting freguesey. . . Tme 17 me 7.5 mc 13 e il me 10 me BOme 98wt
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Part Il . .. 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.

TYFEE 1 3A

by SIDNEY WALD

Aviplion Equipmenl Engineering
Engineering Producis Depl, FO&

CONTINUING WITH oor analysiz of
meagurement phote for aireraft  on-
tenimas, to find the zneenma reactanes,
we pse the number obtained when the
opecaling frequency was divided by
the resonant frequency ; Figure 7,

In mpplyving this chart, from the
point on the F scale corresponding to
the snumber jost found, we follow =
vertical path unbl st intersects fhe
curve, From there, the horizontal path
i5 followed to the H seale, The pumber
indicated on the M scale {where it 15
intersected by the korizontal path) is
the value of antenpa reactance.

MCTUALY SFTE
TLLUSTEATIOM

Meaimwn | Minkeun
Redbitance | Mealatancs
po aesban | par eedran
Dikita S
i
|
i
i

(L PR FA B L
4588 0 1 54T
153" g 3 /B"
=t 74 £ 3707

150,000
150,000
550,000
15000

AKRA-OHM PRECISION RESISTORS

Example Fﬂ.l" "ﬂ'l'l.ﬂl'.ﬂ"urilﬂfiﬂﬂ" programs

As an example, imagine 3 center-fed
¥ antenne having & length of 500
Frof Figure 1* we find that the
quarter-wave resonant  freguency s
455 me

Let ws assume thal the traosmitier
operating Frequency is to be 409 me.
Then the nomber to wse lor the F
gcale is

nperwlisg  Erefuericr 4,08 me

resaant froguany

= ¥

4.55 me

Locating the ¥ antenos curve on the
airfemna refislancs chori; Fipure 4%,
we find an anfennn reslitance walue,
on the & weale, of 3.5 ohms,

Coing to Figure 7 and following
thraugh from an & scalo value of 090,
the waloe of antenna ceactancs is found
b b ~H) ohang {ie., 40 ohms of capaci-
tive reactancs).

Other examples, which may aid in
the use of the antenna corves are
presented in Tabde [,

*lowuunicarions; Naovembee, 1044,

These tow Shalleross Akra-Oham W) ro-
Wound Precision Reslstory have been de
signed 10 madt the needs of modern, mind-
amse suipment. Srandard mlar—.l.ru.‘r i 1%
and closer olersnces can be furnished on
special order,
The units offer wnusally high and ac
'DI-Lrllﬂ tesismnce values in small v anid
are bight enough (o be !Lﬂbtﬂdfdmﬂ!il

uvwn rinned copper feads, of may ba secused
wilh moEning serew,

Oicher Shalleross Akra-Cthim Precisbon
Resipors bnchede types, shapes, mounring
HCTH A LENEENS and rarings for EVELY fln“-
olerance requifoment and are
meet JAN :p::lﬁn:l.hnn.i Wi s Bull.t-
tin Rz, giving complepe precision resistor
dals in convenient charr form. i

Complete Service
measurement facilities

IN A SINGLE INSTRUMENT

The impeoved Shidlerma §14-A Sarvace merer covess. & wide
renge, of s lru'-l These imclode d-¢ and i-c vak

CEPSCICImOE,  and
II||rEwrm:rlnullIu.: B ul:lﬂt:u [

remisance. Also i £en hl.uud.ﬂr
Auxidiary srales paovide &n

Hﬁl:lnﬂtﬁllnm 1,004, | D000 hessried, amd sm

E-£ rekisianca ran
mwirches m| uu

contadned, ha

of 35 obms o 3 segohmi. Oy awn
for 1 pieged. The insrumen I:rull'

ustd i 2 maral cae wizh hamdle isd weighs

onky 12 lbe, Winke for dezpdls.

SHALLCROSS MANUFACTURING COMPANY

Dppl, C-138, Collingdals. Ponma,

COMMUMICATIONS FOR DECEMEER 1948 = I3



Index. COMMUNICATIONS, 1918

JANUARY

The Cincinnmii Thesses-Siar FAL -EHEHT
Anerrmational Hruﬂu:u. T‘:'.:—h.n 'I.'I.'uh
Eitbansssly Ton _E-F- 7

.4 Bifter
TV Less Consldermilons Fer 1 it
F%T :nld ™ ":Hhiﬁilmiﬂ

[Cashnds-Frllowes, TV-Antenmns ::mu

g0, Hia
TI.I'HIHMHLH-"RI.I:-I T Tuber;
E'I' miadures; .J'mmai -ﬂrﬁkﬂl Far

II:I‘-S;’:w |!|’jl Jwrialislios kn Pusris Ress

FERRUARTY :

Brm'h'hnl'u. Inﬁp TN‘HIH 162

E'I:l. .-.-a-, v e Famdel
TonWay Fecionk Badin 5 S =

Fueniztlls Trausmibtier ot the ml_ Hurald,
E venedq of Bypase Capaciionrs at YV

Jahn F. Prr
Mezmurimg FM Astesnu PII'I-!'I'HI"TII ﬁ'ﬁ'—'

lre ﬂlﬂlﬂl‘lll
Hannall and J. O

TS N T b

A
HI'IH]!.H' ar idn-Coalird
|'I"rr-r.r m-lrnml-l suvennolabery L. Mergan

MARCH

¥n Paimer
oyl WORTWEALHS S it
Eliminatmig Intorferanes I_'lh:‘ Fll.:rI
Atennng iariq--s
Test Iniresents in the Bml.d.m.ll:

Tuls Eoginceclsg News (2447 TF
Best (L 5
Taber) 1

A Pattern M
T, Ty satt 1. B, Privchand

.EFd':-ﬂl,.

APRIL

The Droadcast En.:luul Canference af tee
E;“Hﬂﬁm S g
i B S

m ::nmuruum n m“h—‘d’“?‘ﬂm Fr,
Tubs: Engineariog. Hewsy {Forwin ET..;-IH'P

- MAY

Ol i Somrin o Aieg
du Hd H"'I'H‘fi Shirsinc

TV Tramamies ||:: r; I}

'EIEI-“H Havialian
Ch FM Trasssiiter. Frann wnith
Ph;% .-.Ml.ﬂ.:--i.-...ﬁuﬁl'r-rn Ed;rma

Tasl [estrumemie in the Droadesst Sidtiom
Hn-hr.r.F

ﬂ'.rrlip.eeﬁ ia:.ﬂ'a;:. i .T_Hrtuu]

rang Anicfnn Dirdgs Fa

JUNE

I and ‘.I;"l." .ﬂ.nnmu I_lﬂlp.hnn
i W sl Tl

TY Tmnrsmintsr Dwaiga I:Pm-| m .1
ditrivdin
mhﬂlﬂt Falure-Cantral Hr}nrﬁ_fﬂr Hirond-

¥

_H' 1 .I' bz ||-rr'|l |||-|l|I| .7
Tange o “&;mm HWT':EE“ et
Juy

u.u:p Geabllkaptlon an the Repiea of 10,000
Bis s 0 ] P g o g B, Dowmicdy
TV Trecamilter Dasign’ ﬂ'u'l |

T3
unmtmu: ?l.mrug qu.dp-lenl in :Elrrldl:nll:
l E. Hrﬂ

Tubs En ] Hews LA
Snb dierT, d rfrr-l-rd' !"rﬂ-nb-
del-lr:m::ﬁr:.I Her ; nn-h\r Fnbminiature
wdider s

W ﬁ.ihgn_ ...l Link wity GisChasnel
Syak
[ LT FELET FRLEHL _r-“."p, B‘. P

Moiwy Migsussmembi. .., ... T. Herpan

w S
:’:nﬂu-l 'M,t:rrhr':'ﬁ.'r'# y Sawiher
mpedanze Muteking Tae ilam §. Kepsler

AUWGUST

h-Dsaput Sl|n|1 E-en.lm:-:r for -'-rnlr:nn:

T EasmTrnenis. . -, ['P‘: F.
far-Desig “’.Ehnri Hn:milmi
et Engitecri

ﬁmhir,'ﬂm'l off E.'l'—]-'ul-'l-i Eﬂlr ]ﬂ]ﬂlﬂlnﬂ

A | Geneeutas  fap I,
e - Doatd B, Siue

l:-rn-?tﬂ Deglpn o c-oiinnen --l’@ﬂ
Tiibio = [z qim
|'H" l-i'l-l-Erl'I'.l'.ll: ?ﬁrw i e

Tt F""ia“‘“ “ﬂuﬂmfpﬁ' *Er"}

'Hlﬂl.liﬂl !luﬂ.ln i}

Orimniziny Stede Fae
L1211 I

Towsr [ine Larries Eimmunl-n:ln-l': Cheab

i M

SEFTEMEER

W [n Wyong wih TV Seundl
The 'I-'I'I;E\'l' .ﬂ.td,."l"

Sean Hali
Lnataflition
I\.:I'Ilr -—‘ M ll:-;r\! Kichmm

v . iy s N

Traveling Ligh Re
raveling Light wa Remeco Aul%ﬂl_n:r A

Conitusicalitng h. 04 Well Detllleg
Fdiaciing 1B1GT
‘“’;?

W m}pfn‘lrmm B134

CCTONER

TV Contred Oeostils Deslgn. . ... . John Besion

Haills Llscs
FM Broadews Merwork wlih g e
ELEE 5. H"u'i' .H.HI Inisllation j= Housboe
u:q:, .... and Simaly
Al ul-u .|'|.'¢I'|.I:I'IIII I"I.n-'F‘-ml-rhrm
;llllm wrpqasy . e, Fecke

‘.n:_q [.T-m 'h‘hr- u{uurr Kagpnater,
.Hm .!.ir

e T Higtwsehs {Poy 13

Kpmugl Fracdmouo

Ureadsast Trazaseiptios - Eulnﬂ‘ntlng' 51;"."1

Kesntenmnre Prosedires, ‘rher i

HOVEMEER

Tha WHZE Radio aod ‘Pelewizion M

[ J ey
A Spesely Input Instillation for T-.Iel EL:.I-‘IE::
Cuptom-Biilt Dusl Rerording f'uﬂluil ".-:llwnis

el
EI Fidellty Taps Mecarders. .. .R‘nl.lh Heruch

et o Merpmpre TW Metwuorks | Part T1)
Sam Fuﬂhgﬂ
Tiw Imgefance of Alrerati Amtenmas W"E-uﬂ

TV Hnu]nlbul. [The Olirgfar amd -Fl..-
TV -Train Lemonsirelions )

DECEMBER

whrvisgon af WHE, . oo0n..- Sidney B, Sradix
u.l:IT-J- Freilitien at the WIEE iu-"E g i.l:_emerl'
vr ¥ midal

i Fasg 111
Mirrawave TV Melwwkyg ( EI ; i

i ilbpra a1 W
Covity Besamators a8 Fi adkreliid

H. W,
Tuh |an Ifl-llum: aigf Prar-
ot
?" :]| ng T.HIH

5
7R il

'I:u-i Radiotsiephome
Eystams ... VAR A A Pallimgharn

! il [Mﬂl H—: EHHHUHL\’«I’ID!‘I
ATRRREE AT s s s et t1ae v  SinEy WA

CUMULATIVE INDEX
Alphabetically Arranged
For Authors and Subjects

|

A Beparl sn Mrowave TV MNetworks
(Fare T); Famudl Frapdiman, ..o o000 0k
epart oo Micrmeses TV Networks

A
[Part IT}: Sosuef

Wil Frondman, | o0, o,
|‘Ll I.-ml'hl!-l-lIH.'EHnl.lull
A ol Yo it i o 7o 5 e

A Sipral Etnu'lmr for WM
: ] -ul.d-r....ﬁ
&' Hau Hfﬂ'ﬂﬁf:mﬂﬁ"ﬂ  Walkhaw Fo
i R PSR T
ATV & 'a m ...... Bar.
I “ ym'hn‘l %‘nndlr\i {Bdi-

Eﬁ ﬂ-T.'.'. Vi porns

H‘iﬂ.ﬂ... ...!-‘_.Du:.
A;MEMT?J .\W ||'|r !ﬂ-
Al . B,

Ttu.l.
LEE S-Bw; Pesd i K. E.
A el o P Hiie, "o, s Yen.

Ajnmal Imdex for [EE CoMaIHICATIONS. o
Antennan, Almarsdt] Sidney Weldo ... Dhee.

A.I’l.ltu:ﬂ.ttd‘mrlﬂ FPagtarn.  Momencla-
PP -

ARG T 7 B Rdberhed

30 ¢ COMMUNICATIONS FOR DECEMBER 1948

Am““'ig Impedance of Airorafs; Jid-

gﬁnﬂ ﬁ."ii"ld--n.lmn Du.l_ﬁﬂ]‘un-
Ante Deshin Short Reeriving
e

Mﬂﬂqﬁ;m..i‘m.-.- R,
A Pl.n:ern lIl-h
el Mok s

LR
Atienna Inrtlh-lll:u. AM, FM apdl 1""-" .I'iﬂl

Anirmra  Blean lhﬂuuﬁ Sig-
npl Eu.trult " ? i ““
...... i LR B A,

T

C.'llht:ll-'l'

”"”“3‘5 "M AL Baneli s S e
Antenna Vaterns With Minia- —
-pplTﬂlun ‘I-:mhrtml Hupily Imped.

¥ [ﬁpl.'ﬂ
ance i P'I'bedll- ?ﬂw{ﬂ'ﬂl

S ]
MLF.;F“# i il T

Mo nrapriniing

Fuidis TV



[ ]
Baruili, Jtu:_r-l. Figh-Fideiis Tape He

ordore rs AT E o i o M,
ﬂ-ﬁ"'ll’" .F. .Jl. Speech [npomi Tiskaliaziom

B “El-ﬁ:lm.u-. -||-|| v o
Bapdwith  Redieel

Healerni; W, 4. u|||.— I;H-E'E -"l'n:ll-mnl
- Fijrary i .

Priwt ni Artennm Illll.'ul.lhml. Sl s
HiFaH, |.|I'I" e Broadoast atodio

Besdix . Trkitt DeemanBERAleS . oy 1z, 1 ox MOV,
Hrotish Plhviron [ Rddorel). LSEm,
Tiroadoaes Eninﬂl'm Canference s the
NAH Lui Angelea !-[t-:llnn. The (rdi-
T i T e S SN ] LG PO SR .F-i'-
|I1-_'|Amlt Feeld FE
INAR Watring Jl'rrlnwrl H‘lr"hu:- My

Tireadcast HE Transmiztar with Coolinu
euply  Tumahle Dlate Toning, Tnioe-
nal. cal; Elnnd A, Wit Jan

readcant Hoetwark Wich :ﬂ,:ﬂlu Linkw 5"5‘[
e vala I de W,
Breadein Setvies, A E-Il.nhh] 5||.'||.IJ r i

rrator dnr FM| funn.d A, Binclger ,_. ... &qE.
Hraardaul '||1|\:Irl I.hel'inlhm | Eifitersad) | o, Tan
H 5 Fattlurc{en-

trol Syatem for; . F “Fruirprgeid, vy o i June
Henadcast Saation, Test [nserimesis 18 The

ol Er. Fu'mn. I A
Arandcact Siwisan, Task |:nq.l:r||rr|ln|;| 'I'n 'i'hl

Hoevkars G Jiidps, AT
Bigndcadl Sratiom, Tea Imwirutmenls |.n Thr;

Herkberd 7. Eideom, fvo. oo, canerdERy

fireadons Sravies Time Foe, lr;p.u £
|'|;; Facturs 1sed 85 Diermine:

P 7, . i e e L D .q,p
Broadeail Sheds .J‘\-tllth I.::! L. B'-rhmﬂ Mug.
Broadougt Sfudin, T ,.@nnp.:rm;.tu;rn

ol @ Secondary: :"-.-“1 b-r Feishing,
1r|'|-1-l' Silark snd |l"urrﬂ|. Eﬁrnmd L Ape
Hr Tranarxif Repredaning %ﬂ
tmma, i‘-'ll'-nlmm ol Preamp Squlgmend
|u Rnr;nn Falird. . L. o -July
A: Transcripticn R!rlrn-;’l.-:lnle ‘?:-'l
vem Blalneznance T’r-:-c:durr.-q Ratpl 4.
. ."'liLlhr': PR g i “ -het
rmakhayen, Lv:mi[ llﬂa. o -;g ?2 J'w']!a
162 Me 2.Wer FM Eyviesm;, O R
Kendal . . = - Feh
Braws, J, F., FM wnd [‘"u" Tn.nqrnlmn
Lims [mullm.;.n Problemy. ocovas Jam
Hatrarfiedd. @, 8. Elbminating |nl::ru:|=.t:
Hesubiug ru-:n L‘w:l.rﬂ Anicrnex. .. .
Hadterfiald, F, Enquipment Fayibure |'_q||

Frad El'fl.—ll ]--.-r Broidegdl Siafions. ... Jone
Hyngxi  Capaciters ot ‘-'H}' E"‘mwen:ss

aly Fehn K Feiee. . o Feh

c

CAA VHF Cuenndizectsonal Range a0 Usivei

Air Lines; Frand J, Fdd, s Agpe
Casdcviory gl YHFE, ESedtivemesn of 3.

e Jakm F. Proce. Feb.
Careler r.l:rmuumr:hl:nl |'|.l|'|'|.1' ]_.:.,: -

[ 7 VT T R, ug

oM
Carpier Swvargm, VHE Raiiread: ftadin 1k
-Hh bux Channgl Telephome) Fhikips B

'l'.alh'lu! Fallowes T¥.-Antenna Switems; E.
e, Halld ...,

En:llty Hescnatory ul: Filkern  at VHE:

Tulg

W oderholm .. oo - IheE:
Clesrk, RI' . Power Llllr I:trrlrl Curn
MUNCREDEE 4y vih ey nam s va s, LG,
[ e 1.:-rk|n15 FM T istar Fro with "
s & Frdand o May
Cineznnati Times=Stir FM Statson Jabin I|!

N T e Jan
Llear-Chanined Capn prd  Coupress, The
L Editeraady | . 5y

......... .. Mar.

Clevar-Loaf ..‘-Il'lnrui Tnpisiistiors. . .. _... June
Ceaxml and Eeparate 2Wap Speakier By

EEin D::l?l. .t:i.mm‘d B (11

Copilinnd Fu ard  AM F.JF'HI.IIJ!Ll.‘.luur ’

Swstem, Jihn [ ':.'I Brien [1EE Kafionad
\'.l:;‘llﬂlﬂlln.lr s =i ] 3 e

- AT,
Commergig| Sis _‘lu‘llur\-" R.idl Lzl
& Swatams F. Fodinin 3 l'l.'.rltlrll
Afiliupreationg, FM. in il '-"-l! 1 Diri |
Cpmrations. Tegd Mevkpin, ; ." P Bl

Congtle Drvaagr. TV Cenkral) dola Smcos. Ol
Comeate  Sysiess,  Cuptocs Buill - Dunl-Re.
cofding; A. 5. Kavker_ .. _ . Waw.
Censtruciion of o Secendiry  Broadeas
Gimgdis, sign and; Habeer J Soaiiiag,
Ariker Stark aud Wdarree Shevmoond . . . My
Caitom: Haili Desal-Feearding Cumuk 5'\.1
simel A E Karder Py,

o

Ehemigii, -\_n.l.!.IlJ end Separaie & War Spaak.

er Spwtem; Mlomard Soither, ..., aly
Design, Broadeast Studin, Lis L Seeasrk. ..il.
"'"rll|,||. Dpnametor; K. M, For.o.viins
Danign  axd - Canglroction ol a S-t'-u-|5.|:r

Broaileast  Studio; Eeberd 7. E:Ldn'::d-

Arthur Stark ond Waeren Fhorweod, -May
Dichine ||.1|| |.-1 AN Ezxginees rﬁ.ilr..,m'ur' o JEn.
Dipnsge Transsviter | Part I}, &. Ed

ll.1'|r||I Haml'lhn. A .'Ilq:f
Bedign, TV Tranami Il::l: I:'P‘hrl. r]:-. I'_: -I'-\-i |
wurd M Hasiifan A s o o

{ If_lulrlnrr-ld i F‘I.rl:l". X .

7 hedleece muin .V
FM ANTENNA GIVES YOU

GREATEST POWER GAIN
PER DOLLAR!

Only $250% side-mounted;
$435% top-mounted

Here fr wiy the wew
ANDREW Mulei-17 iy your
hest FM amiearna lmj'.‘

# Powegr Goin of 1.8

10 KW Power Capacity

% Top of side mounting with equal

Go5E

& Weighs anly 70 poonds side
meouniad; 450 pounds lop
mouwmhed

% Low inifial cost—low molntenance

w Omnidirectionral pattem
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re-quired

Single f2ed polnt —single frans.
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100 MPH

Antenna can be completely as-

k4
* Built 1o withstand winds of aver
;4
sembled on the ground

*

insulation resistance of feed line
can be lested without cimbing
toerer

WAMT THE MOST EFFICIEMT
LOW-COAT FM ANTEMMA FOR
YOUR STATIONM? BUY THE
AMDEEW PLULTIY

Eaiters O fice: 421 Eeuemb Ave, MN.Y.C.
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The advantages of these spirally
laminated paper base phanelic cail
forms are generally recognized.

Do you appreciate the Hime and
monay-iaving advantages of aur
facilities to meet your require-
merds  on unchinq, '|'|1r:qdir|.q.
natehing andpgmm'ihg?

Your lagulry il recolve
spociolited aftentlon,

*Ha, . H. Pal. O,
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The wther racks howse video equip-
ment and Ity associted power supplies,
One Fack hat a master monitor and 2
rack-mounted  swilching  panel  that
permits previewing - any one o dix
videa feeds on the nigster monitor, and
giill amother row of hatbons with taily
lighta that are used o feed the ivans-
miitter the desived stgnal, Thia rack
also combaind a widep patch panel,
thereby lending complete fexibility in
the event of troulde in any onz of the
line amplifiers, {solatien ciccuits, et

Another rack comtams the micros
wave receiver conirol ondd, solation
amplifiers, a stabilizing amplifier and
their power soppliss.  The microwave
receiver operaled dn the 69%0-mc re-
gron. [ employs 3 four-foot parabolic
dish and gurbnge cor' Lhat 15 moanted
up an the tower, This unit iz orien-
tated on remotes being pleked wp by
the talitan.

The next rack containg atill more
wolation amplifiers.  They consist ol
five  individisal amplihers, =ach of
which can deliver the same signal levsl
and polarity it ceceives from & coaxial
line {nominally 75 ohms).  The inpmds
are of relatively high impedance sg

that devers| can be bridgesd wilbout
disturbing the deiving ciremic They
are designed o have a band pass from
30 cypoles to B me

Besides acting as isolarion  smpli-
fiers, they can be wsed o mix signais
wherehy the syne pulses are fed into
ane amplifier, the videa with Wanking,
inten annther, and the outputs paral
leled, with the end cesult, a complex
wideo  gignal,  complete  with  sync
sigmnils.

A monoscope chmera i3 oded wogen-
erate the test pattern. At frst, we
used the stundprd RMA test partern
embogsed] on the typs ZF21 tubes, but
since then  have replaced  the 2F21
with o tube™ which has a gridded pst-
tern of horizontal and wertical lines as
well az the horizantal and  wectical
resoiotion wedges and the pall letrers
WERZ-TY, Bocton, Channel 4,

T hp rbapr cen I8 well mreeming,
rnuesg ik rgmrl-i reel chat farm of = ke
! 1 (b miended on the renr o4 the [lirlin?cﬂll:
di (R DT P Ih beied eid -\Eﬁ Ul SREEFDRMLTR
frociver. The rf impor comas ip win o serfion
of wave rade wed fed oo w I:gll:ll l:l::e:.
A Iﬁp: 2 h rdr: klysbres 2a i

slar heaty with fhs meoommE ||_5r|
in rlrn-duut an & drequency o L1E 7o Ll
18 ampliied in 8 Eoar-sbage of preamplifier anil
then 1ed . dows G r:‘t PeoElvEr DOntee unid via
RE:BU wlere |I: in l.uilrl. nrn||'||E.u£ and ke
raden

ETukey made by Lascdais Tope Oa Lagsdsis
Fa.
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Cothode Ray Oscilloscopes

Taw Me. BP0, Me. #0903 ord Ha. P0908 Rock
Poasl Dedilowrapsa, far Pae,. Hess and Ave lach

sty s

tileii, FaFsmilvely, o ined
fal |h1|:-|' -rrlll ki

g s Beeply;

np F ]
sy, Aa o I'hl -:Hlllur. e & addi-
Hinen | dgtip i or e ... am al, Tha
il [ i e
.v 1 FI 4 - 1

Bepsni @ plokup loeE dircly i l-‘Hﬂ.l pl.in -r
the corilsids oy (ebhe anil suil wailolaileg ver.
oge lo herizeninl platsa. By the dfditien el wich
UL T miil n-pl.hl
P — l-h'lr'l ilh LT -
vt ped naoEy

1ok pearly, e ariglesl el l:vlll lnll Ill'r b
wapetlid b aweve ooy cinesleskils ladaidal o

s=plic

JAMES MILLEN
MFG. CO,, INC.

MAIH DFFICE AND PACTORY

MALDEN
MASSACHUSETTS

diawif
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Weld, Sudeer: The lmpedamee of Alrorais
Aripngas TR T T P P T ey, |
{t:llli._ K l.-5'.|::I:r::.1‘|| ﬁ.n};n.-_“ ....... g\:\:
makmglon g warpngs (sl L. ™
WhE 5&:-.‘\- and Televnion Cedber, They
W Mo Hamd#f . oo o il an S da e S
WEE Bedse-TW Center, Awdla  Facilliles
B LAERder FaBEM oiavaniasia e, oas s DR
Wll-}. Teleghise oL) Swney Fo Sledip. .. . Dec
Wemer, MAalhe & and Carr 8, Kitphm -
The WHOW AKNFM Tnstalfasen., , .., Sept
'l'l:‘;l"-a L Wresg With TV Sound? Feadr

T e et T L e t

'!'-'iﬂr\-Rl.:ru: ]:'IJH'-.E\.I‘H TY Ancenpa De ¥
LU L T ] I I s a ks FUMRE

WOALSFOAL Pl Brudi Teeksbéal Facilic
Elet, Edbarged: Therler Jofera. . Mar

!
WHOW AM/FM  Inswiiston, The, N
Carl Kitdhep dnd BFTr 8 Feacer. .. Sept

AT THE RiMA FALL MEETING

Ataver E M, Weed of Maasuremsnty Corpe
demesesraging their TV wigesl geswrabes 10 L. G
F. Horle, ehiel enginesr of the RMA& snjiseering
deparimam p1 ihg secant Reocthostor Fell Meni-
inf.  (Bey Movomber cdites@l lor lorhsy dals
oo aigenl generwiar]. Bebaw: I B, Hesclar,
Cranerml Redic: K. B, Shidhaliord, [RE gresi-
dene aisd B L. Usiley, L59 gresldentolec, dls

tha lorik i 1 i muwiingd

o the resar Fall Meepieg,

Capt. Bill Eddy, diréctar ol apsrsfiang or dhe

aredith-Syruoaae  Televisian {acmded
phgbal, discssslng the GE TY tnsmibier to ba
invcalhed o Syracuse. M. Y. with T. F. Best,
U.E. TV sulés and P. L. Chamherlsin, massger
uf the G.E dresamitber  divisies,  Sqiadbeg s
she rear b3 Ceene Crow, chicd cagineer lor the

Hmd.iL‘h-E'rr'unu Televlafon Carp

"MEASUREMENTS CORPORATION mane 80 )

STANDARD SIGNAL GENERATOR

2 to 400 MEGACYCLES

warar TS O ) ATIONS Amplitede modulafion s contn-
suantas Sgrel BSSIEE | orioble from O bo 309, Indicoted by & ecimacy woam ||
i izt mednf on fhe panel, An iternel 400 ar 1000 |
s SRR L e sudio cadllotor fs provided. Modulation  OUTPUT VOLTAGE
w.m.:mﬂ may ol be opplied from an satemal Rl i HION
e e | Pults modulofion sy be opplind o ks oxifiater |
"”"“";n e from pn adbemal source threugh a specisl sas oL
Caety WIS mecter. Fulses of 1 mlorosecoed can be cbbained “!'ﬂ“-::qu I4
pageien Wl of higher comier frequencles.

MEASUREMENTS CORPORATION

MIW JERSLY

ADORTON

AMPERITE

Studio Microphones
at P.&. Prices

o by o

Ideal for BROADCASTING
+ RECORDING
« PUBLIC ADDRESS

“The ulfimole in microphone " says Evan

Rushing, sound enginesr of the Holel Hew Yorker.

» Shout right inta the new Amperite
Microphone—or stand 2 feel away—
roproduction is alwoys perfect.

% The only type microphone thot s mel
affected by omy climatic conditions.

s Guoraontesd ho withstand more “knock-
ing orgund” thon ony other fype mike,

Special wiit tor Special Introductory Offer,
, Offer:Tond 4pago ilhstroted folder. 4
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ADAPTABLE FD
Por-Mata! Equipment
tanal sroomlined desighy
findsh . . . ply ADAPTARID

| mods-to-arder unlls & pan

P

—

{

"—--_._____-_ r
Enganeers and menutacturars will
pffect ecompmies with PorMatol
Froducts, which are ewallsbhis fee

every hype of [ob from o amall
receiver fo a delvse brecdeasf

REVOLUTIONARY SOLDERING IRON

101 Soldetron

‘For Easier, Better Soldering—on Any Job!
& Weldta ealy 3 ods. ol et do the job & & 300 waii' ron,

® Heaws up bn 5 seconds frem e enld start; seves time

» FPlegerilp sonsrol; permile solderisg withiest laniges,

w Tdead dor R prevesion wegk a3 Yhard-tn-reach™ places.
& Remdily i I le fip-haads; no cleeming aF Ny,
# Folplios heat wilth awitch off wp o | miouen effigiom,

& Bakellpe hamdle, ek sovaring, fer comdorisble esol g=ip
PRIOE: mchudiing transfodmes and Tip-Head =AM, FILG
% Blgher west of Missisalppi: Inlr sreded
Al piar diaribater, o 65 (arrber dnforsanisa wrife ges

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

1% CALIF.y Transvisiam ol Cel. E573 Seots Maabem Bled, Mallywond &

3 ¢ COMMUNICATIONS FOR DECEMEER 1948

Tube Engineering News
{ Comdinued from poge 23]

in due poncipaily o sereen-lead-in-
ductsnee effects, and it becomes neses-
mary to infroduce  in-phase  enlmpe
from the plate circug oo the grid
cirguit.  This can be done by adding
eapacitance hetween plate and grid ex-
terqeal to the tobe. Ordinarily, o small
matal tal approximately 3" square
and located adjacent o e’ envelops
opposite the plare will saffice for nea-
tralieatioss. Means shouold be prowid-
ed for ndjusting the spacing betwesn
thie neitealizing capacitor  plate and
the envelope. An alternare searali-
tation method fer me above 110 mc
s illuatrated 1 Figure 1. In the cic-
coit, feedback i3 efiminaeed by secies-
tuping the screen to ground with 2
gmall capagitor, The socket screen
termingls shoold be awapped towerher
a8 shown on the dingram, by the shore-
ext possible lead, and the lead from
the mid point ef this screen strap o
the capacitor, £, and from the capact-
for bo ground should be made as short
as possible,

Diriver output power should excesd
the driving poweér regquiremedsls by a

sulfficient margin o allow for
poupling-circuit Josses.  The se of
gilversplated]  limeir  Saock-carcwtl ele-

menes i8 fecommended for all frequen-
cies above 73 mc,

The #f cirewl considerations des-
cussed wnder Class-C FM or felegras
phy also apply o amplitude-modulated
operation of the 46354, When the
tube {& used 8z -a class-C high-levels
modulated amphfier, both the plate
and  sereett  should be  medulated.
Maodulation veltage for the screen is
easily obtained by supplying the screen
voltage wvin a Series dropping resstor
from the unmodulated piate sopply, or
by the wie of an af reactor ki the
poaitive screen-supply lesd, or from a
separate winding on the modulation
ransformer, When sereen modula-
tion is obtammed by either the series
resistor or the audio reactor methods,
the af vamnations in scfesn current
which resglt from wariations in place
voltage b plate iz modulated sobo-
matically give the reqaired screen
modutation., Where a reactor 5 vsed,
it should have & rated inductanos of
not less than 10 henriss divided by the
nuember of fubes in the modulated am-
plified and g maxirum current rating
of two to thres times the operdting de
sopeen correne. Too prevent  phase-
ghift between the screen and plate
modolation voltages at high audio fre-
quencies. the soreen byfiass capicitor
ghomld be o larger than wecessary for
adequate #f bypaising.
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AMAZING NEW

FM rransmirer and 1 T-nilg wltra-sen-
sitive feCaiver, Gives B hellirs contin-
uous service besween chagpes which
can. be made feam car bagery of 110
v,a.c The “lrlefone'’ is gpmplece in
one 8" x B" x AW case. W _.g,humi:.l o
Iha. Ready for immediate Zovay operd-
vion g ehe 30-44 mc. bang! Gives 2o
% milecovernge berwesn ugirsor much
prester coverage when

fxed stmtion or mohile

RADIO, INC.

Byrldereaf Preciviay.
 Readiv Commauicasisn Equifimond
421 5. LODMIS WLV, CHICAGO. 38, IEL.
|

The Industry Offers

&-R UNIVERSAL
CoaXial CONNECTOR

A ooawad ooBmecior, I.FF: g, Teaturing twa
identieal somnezinry wiich plog inks sach piber
without any infermediate cwmests, hin Deen
daveiiped  hy  CGeenaral  HRadic - Company, 7%
Massachusells Ave, Coiubeidge 38, Masi,

The baria slemenia al the cormecior are an
|ifes oodalEnr, af Sobtf condufend, and @ wup-
purking palysrymane basd, The inner end ole
Colduclovs ifc sisilke i pAepdE; cach ig oe-
emncially & tubs wiih lour lomgisudinal skeas in
the el pod with Ve opposits goidrants &
plarad mward. Tg make 3 poni, teo ponneckors
ata plugged gethér &p that the andisplaced
qEadmants ol ong  onnector overlap the dis
mlaced quadrents of the atbér, & smrong IAc
ton grp 18 made by suliple, dpeicg-loaded
sonsects, 50 Phat =0 locking means s cequired,
and ressestions &xn hr smade  angd benken
nuinkly,

The chareckeriscic impodanes v % ghms
throughoin the connector.  The Manding ®ave
ralia ol an wvérsir moaz eomsesinr iy lesmy tem
03 @b ar alf Freqeencess belos 4500 mepacrels

i @
ANDREW AUTOMATIC DEHYDRATOR
An auinmatic dehydraced, [ype I9OL desbgned

freswurifing cb Eranymumnion jind Epy-
tmma with dry air hag been  developed by
Andeew Carg., 16} Exst 73h Steen), Chicags T
Owhydratar ig moker deesn; Tally  gutomets
wil sl -reactvaime. ratEs om B B o
grele The hesl [onur B are of an mlermrtens
ohterd gired the unig delivers dry alr do the
Wil Be Steded The lesE fwn hours arg apend
renciivating o sifes gl desiocenn am] coodk
Thired reactivapon. mo lortter dry mir le sup-
phed Lo the load :

Cugracity dn LW cuble [set per minuse snid
anéfddian e Fem & P19 wol, 8 cyele sowrie
Entire swatem operaies af Phe llim  pressums
rithdr chan throagh o ingemeedinee Bigh - pres
RBUTE SLARF

Bullern 88 essthernd mplcte Askaile

VISION RESEARCH FROMT END TUNER

& fmml emd tuner, apds! TF 701, ks been de-
veloped by Vision Rescarch Taknrabories, Ine.
&7-5) Lefferia Blud, Richmesd Fil & New
':-"?:\

TTEqUETRCY  paps bebwesn chafincks, s From
¥ Lx 7. mfe uii tn he hridped in cox imooth
motion, 8o thal & 180 cosizon ol Pee funing
dvica covers a8 chanmels

Measures T & 47 2 4%~ Conkaimg

F af am-
impEfer. ascillaves snd moer circmis

e ==

fRC INSULATED FIXED RESISTORS

A maulated hxeof witiom small-iypr e
wislar,  Adeemerd bwpe B, produced ia L7 44,
iamd I owmn radiegs equivilent b JAN bypes
RCI. RCH, BCH and RO#, hai besm gm-
notitiend Imtarnacinnil  Bsglgiames Ues, M
M Hroad &b Philedelphia & Fa  Mets jpani
.'-rﬂ'.,_ll;'-:‘il:'r:l reyuiremenaE  umadar J.i.H.‘IH.“
TP healione,

Funily of resisiecy (type BTR fesdsior by
measprer BA ® 1) &b durmeshed n 4=
5, W% and A% eolermmoes, in BB ressikenee

TAREAE.  [EPpECRELfe fosficiens  wariaw froan,
DS jeir "0 lor Inw rangpes b0 H& per "C
fer hegh ranges. Drzpendiig un the mian o che
feiiilar, fayn  waried  gyrwesEn Q0 ad
LE% per volt.  Elemenn, mostescted 1o 1RC's

Blamewl principle. je housed m phapalic resib.
Higr, presaurs malding of (e hooiing iy
sergmily agabest B—saditr dammge and mnlys
lure penebraion.

Digin in gechnical Ba®etin B-i.
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LISTENING

AT ITS
BEST

Jim Lansing Signature Speakers em.
body  exelusive design features that
provide unusual tonal realism, high effi-
ciency and true reproduction quality.
Thesa speakers are the result of the
experiance gained through the more
than a quarter of a cantury of leader-
ship in this field. For maximum dynamic
range and frequency response [|isten
and compare Jim Lansing Signaturs
Spoakers bofore you buy.

MODEL

D 1002
Two Way Syatem

Thas Fnn twa way waif i
dosigned  gad  resem-
mlnirl:l far FW maonle
ratiag whd tap quhm‘l
homa seund raprodies-
F¥iga  and i regoam-
munded  for  cperafles
at Fregeencies from 40
e 1OUD00 CPS wilk 4 maximym uissbln rangs
from 30 +a 18000 CPS

MODEL
D 130

:llll'gq-nd' mupacially les
mutla spsteme and puke
lic sddrevs wus, Hay sx-
eaplionally  wida  fre
guasay snd  dysamic
rangn, Magost in houmd
ln & heavy fald eon
fo provent shray meg.
mutic  Tiafde, Can ke e
safoly wied near Catheds Ray ar Telesision
Tubes =ithaut sffecting thair porformanco.

Write for dll!l'.l'""hl- cataleg
containiag full line and complete
sperificotions.

b E)



The unitz flusiraied reprosent a complete
redesign of our older precislon ottenuvalors far
lobarotary standards.

range.

Flat for all frequencies in the audie
Reasonably flat fe 200 ke vp to 7O db.

Bulletin sent on reguet,

Manufachwers of Preasion Beefrical R

EERGEN BLVD. PALISADES PARK, H. J.

Tel,s LEonks 4-3704

News Briefs

INDUSTRY ACTIVITIES

The Spragus Flectrig Company, Neslh Adass,
Maps, ban wequiredl the  Herkse Choeporsties,
Mibeauhes:, VWit mansfaciurgen of cSrefic i
pamilors and  Ewlpfake E:mm—_! piraufis

A plane for  maogbcinrng  SETATHE  RE-
pemhlieg 18 being sstaliBsbed a1 .‘\;!Ih'ﬁl. N. H
Milwaubee speratony will he =nder tha ooa.
pnusd direciion of Herke exccutives welwdisg
B Bion presedang; | Rulremitein.
wigz-peesldent and chiel mgmeer; ol
Hunter, wice-jorsdenl = charge o waled

#

Mational Undon Ralfle Corp. Oroongs. N T,
bar parchaged & plant . Hatbors, Pa, Ior
tha preductien of sl iypes ol pcimre Tubes
g ip ased inchedsg 3" |m diameter.

Hptiopsl Trninn wifl s siraight-lUoe gxchaudd
methods (o prodection of all ke eubes, inched-
g HF, 13 amd ' gizea

Jazes B, Lausing Dmez., hibs diovesd 0 &
mew plant &t 7300 Haypvenhorst Avenss, Vas
Nawrs, Calif.

Corngll-Dubillsy Elsctric Corp,, Sosili Plains
feld, DL T. Paas Ipll:ﬂlalb& the Farsden Ca-
nlfllimi I.:H-.-Ia.nuﬁ i: _nﬂ.i..l L "

i E capraIénra
pr:r:ﬁu:r;-“n:a.:uluu::a.rli IIjnr BCA will f:r cuf=
tlnued mnd sodf by Corsell-Dhikelser

WASH-FM, Wasllsgton, D, L. [cey aiabion
of the Conpipente] FM Merwork) Ilnznmmfllﬂhl
the {nstalaticn of multiple usli  BRasgerione
wmpe cotordlng  equipeomi

niinental H'“"thd that iz selscind dmpe
tracmesrplaii pepacding tecauss jr “wigh fdel
ity characieristics [wals Iréquenty range, lew
roise level asd harmonke content, snd greater
dymamsie wolume ranged ooudd provide FM ate
thoms  wiik the nearest 1eshnlod l:!{l"\:llfh by
tramdetiflies ba locally peoduced Eer shaws”

Machistt Laborwteriss, Tno, will mansinci=re
W, E high power t=hes e beosdosse brans

BIRTCHER

STAINLESS STEEL - LOCKING TYRE

TUBE
CLAMPS

81 VARIATIONS

W hre wibrotion is o problesy, Bindsar
Lecking TUBE CLAMPS afar o Toolprood,
praciical saluton. Recommended lor all
rypes of Tubes ond sesder phig:in com-
panents,

More thon thres million of these
clamps in use.

FREE CATALDG

Send e smmpies of Birlchad Doinkeis
yierel lubee clomps ond o dard corin-
log linting ube bese type, recommended
tlnma dagigm, and peica il

THE BIRTCHER corporaTIiON

TONT WUNTINGTON [

LS aWGELES 31

Fai ERINEONE Ealwwilad n
TELEVIZIBN - BRADW - ELECTRONICS
SOUND SYSTEMS - (RDUSTRIAL EQIPMENT
ERIRTTHING T dlandad Seand aquigman|
Frofamioenll Bodla Homel Talevhion Eefuasadis
Baglmanrid Didiimesid Arabeun] Helliyhinl Hees's
ang bask Hol's g WUET dee vaul 0w FREE B foae
wata| gy jamemad with aesr §0,000 difainsl lema

Tha wmcilad pert fa Fhe moil conplets ldealibal
il liam sae deigesadasls jaaros]

J4-HE MAIL ORDER SERVICT & OHE YEAR TO PAT

D GREAT STOEEE: Uplaws af 115 Wais df= §i
and Dassboss of 202 Fullos 3£ [ NEW TORE
AF} W, Hedlden 5. [e ks laiei §f CHMICAGD

AL RO DIVEROHE: 47 W, 33k 3, BT TP
and 137 Wail Sedleis 51, Chissge &, 1ilsals

B YewARK [T

i
l LEL L MU ANLLEEL Y Faward Eleciria Co.l

. SR
:F‘Imll iodd =@ FAFE "ha Hasai 1949 ‘r-l-lll|l'-|l-|
EEETE

ADDRESL EITY. FTATE e |
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s and &llied |.pp||l.'a1|rrnn
Machieic will the fobes to Dl
Talephosse Lak desdpne wnk the (el ugs ok the
soduoisons fechninues deweliped Ry Westera
leobri

!IE;ELIFI the tnhex io = ocmwwléctured hy
Machlist Liborstniles aré 500 so | 200-wakt e
gopled gmplified tubea, types EIZE, OiH, BLA,
oA, I0A, MER, ITH, IEMA, FUA; meTslry
vigis rectifiers, vrpes 208, B6R, M0 wuler
cocled  Bagh wacoum  seelifiers, fypes LA,
FRYA: 18 po 100-kw water cocles trmodes, frpes
2200, 237H, TH0A, MOE, 20RA, 2REE, 1804,

14, Ae3Ar 5 ey Eidew  foreed  air-cneled
peiden, fypes JE0CA, TIAHRA, MLAN, JHOAA|
and 5 s 10 w whi Qo LD mick forcefalr
ponled Erodes, Tvpes BEND mnd Bl

WBAP, ihe Bnr-Telagram®s Tore Worlh.
Drailiag  brpmd ing_=nd el sy wlmitou, will
ipan  iasiall am KCA andio mtup with &
mugkar gonktrnl swvichisg ivsiem baill ein

lotie rhchs, Aanked by wicbeen recks ol eqiiip-
ment, tsight on éach aide of b fenber sechion

Tha n'-l'll.:lll.t.i srupem will provide a= slee-
trically inderlmcked arciid whereby gimiesn -
puby cn be ewildbed beo bem ombpuie

Six speola]l sfudio gontral deskd, all (dentieal,
wil| B Tursished (e 5ix sinblon sisdios '['r|1
deak has seven mizer fnpote in 8 dee-luiases
swnbem

The Reben Corp., 408 Wil Flains R, New
Vork &5, MNew Yoek was boomad rpoankly fo do
contrant and sub comErack el

i Hi—r s presldem and B!“'";:L rru-lrll-i
21 ] o Brmyrnalds, ves preielEnt ds
Emﬂ.:‘.i.uu pugervitoe] Rlckard 1. Crondall.
sporefary and AredidLlieer

FM Assirlatios ls now leoeied s 18 Dupomi
Cirgle Huibbng, Wailangien & 0O, C

FERFONALS

K. R, Soedth, has poréhassd Be mEHULLoLnobs
facilities of the Waeld Brosdessting Syriem 3
farmed & new iranieriplisn  sofpany.  whith
will Ba kiinwn as the !E R. Smith Compeny,
fne, A Wass Fifty-foaesl Skeest. Mew Yark
Ciky.

fir. Harold A Ly been nemel Sireatos
of resenrah av the Signa li-rlrrll Eabe Tocxted im
I1hq Fart Meomauill, Sew Feroey arm



ANTENNA
phasing equifiment

Designed espacially for your sha-
tion, incorporating the recom-
mendations of your consulfing
engineers, JOHMSOMN phasing
aquipment  offers:

1, Optlmum. eirosl] design,

1, Hoavler componenbs, widar
rangs of turing adjusimenis.

3, Individually dasigned and beaily
by B F. JOHMSON for YOUR
wxisting Enwtullation,

4. Astomatic switching from di-
roctichal te  pon-directienal
poaratian.

JOHNSOHN CD.
A, MINMHESOTA

Al R h i F WEEE
"Hn - rf:!F"TﬂtvlTll; .ﬂl.mlllﬂ.
]Sl;r "Tullh TState Sk, Chigage 1, I,

Chiardes E. Rymd has resipned a1 ven president
and  aepistant  sescetary ol ABC m Terame

presdenk mhid  genesad I:H i amd
Viteo Prodmets - Corps, 88 ]‘E'HI. Jl.uruu:.. MNew
York. Oue of ihe peiscipal WEL8 FApFE-
genned by the romgpany fe Ehe P cEagnetic

fape Trooodér,
F. . Barmes hay twem appninted paley mmam

menk

Err of bhmsdcns ef lar  the
miller  diwishon of G

H. % Minrrm haa heen mmped productas znles
manager ol Albre Survice Cecguration.

Paud V. Galvin, pgaesidesme ol Motorols J=c.,
hes hiimed hig dod, '.llh""! W, Galvim i 1=e
peal af ‘e WEE B

acquired all ol the
cnsem  Manufaerupne

Tha Miker Company ba
Lummian ok wd Lhe
Th.:rm.l.l A,

ny. previdest
teken, Huph % Keowlew, vice presidest and
ulp T. Jrmman diatricd majeg mana-
wper. hawe aopsired o cobhekntial bk o

seeck Im the & BMuter Crmpany.

Flie wew hﬂurl] ol directoay ol Jeeses Blawa
rnlelnI Company -|.11 Than.
Ledlim F. E:‘ Kaowles, l:.lrl E.
Rallelsnn anid A nl]lrr

Lemnnrd Mmitner hing beew sieciod wos presl
dedd &l b Televirion Eqegsecnl Top,
"«'l'lll-'-l-ﬂ Lyreer. New York The new campins
wudl %iu in o developtsent and manuwinciars
in she felds of TY plobnp aed irassmission,
and phisw o market & i

camere bae enbasirial and

roes peleyison
stuidlo uee.

Musizar dprimarly manages and  phest engl.
neéei ol ghe - wElEvidlon ffansamilles dividoa ol
Aas b DuMaon: Labercories. Ine

WEST COMAST TV INSPECTION

Ad the Flursal Don Lev TV svwdis during che pegonr Wegs Gosetr JUE sorvesisni Feed B Turoun,

Dwan ol Elsarripal Esginedring, Er|l'::|::lri Unﬁ!?li}', Layd

geaeral cldirmns o the a—vlntlu' n

f'—!uﬂllmu. EMPC shiel anglaser and

man,

Idori | Walter Eeomorth. chmir-

Lt Angelén 1RE Sestien; smd Harry Luh:l:l. Don Lee dirssinr sl tebevisies
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SPECIAL EDHDEHSED
CATALOG?

o THE RJC-2 SPECIAL CANNON ELIC-
TEic Condensed Catalog covers the
electrical connectors aold Ehrough
pur J00-0dd cegular radic parts dis
tribntoen for redio and scund appll
cations such a8 microphones, smpli-
fiera, tronamitters, regeivers ete They
inclode type series "B, "X, KK
"ML, T, Alpn shown in the aome
catalog nre Sectional Cabbe Termi-
nals, Laboratory & Switchboned Con.
nactors and Bavone: Type Lamp
Bockets List prices nre giﬂ:n on all
itema. Address Dept,

L-121 for your free copy.

GANNDON _@

ELEQIRUG
Ll (gpony

1259 HMREQLDT 37, L0 ANGELES 3, cals,

M CANADS & BRITISH ESVFRE:
Carped BLECTRC OO, LID, TOA0MTA 13, Q.

WORLD EXPORT (2 i i E Wi
FRATAR & HAMLSEN, A0 CLAY 5T, Law FRAROSC0

SINCE R

L



 Engineoted to the Highest FM and AM Broadaast Standards |

ADVERTISERS IN THIS IS5UE

FEATURES LIKE THESE
WIN TOP RATING

by Station and Wetwork Engincersl

Flod st fa 15 kel Extramaly bigh sulput! [mpadence ralsetor Duals
typa sheek-meuntl Remorkobly regged] lndividually calibrated]

Developed in cooperstion with staion and nerwork
engineers, the new 650" and "545" meoer exncting re-
guirermments of modern high fidelity FM and AM broad-
cast service. Proved in studio and remove use. Polar
areern i3 non-direcrional at low frequencies, becoming
irectional at high frequencies. Recessed switch gives
instant selection of 30 or 230 ohms impedance, Exclu- Il
sive Acousmlloy diaphragm withsands toughest use L

Many other important features assure the uliimate in i

broad cast qualiry. Sarin chromium finish, Fully guaranteed. _,-':
Model 850, Output level —&6 db, st ... ..... $150.00 Al
Madal 445, Outpul level =40 db, Lisf .. ... ... $100.00 SRR

Broadcast Engiveerr: Put the VS50 ar 6457 5 the faef fr pawe shatfom. 0 |
Knwir th thedll of untayg tha uewent and Suesl. Wite for foll dvraile

NO FINER .@“.‘FFT-F’_!*?H‘;' IR
e ey S @

BLECTRO-VOILE, INC., BUCHANAN, MICHIGAN
Expart: 13 Baar 400 51, Naw York 16, US4 Cablus: Ardab i
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® Completely self<ontained, portoble and always set up

for immedicte use, this impedance bridge is indispensable
in any loboratory where elecirical equipment Is used. No
hostily putting together o circuit, finding an oscillator, detector
and power supply ...they cre all here permanently as-
sembled in an accurate instrumant . . . always ready for use
at any time.

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

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

DISSIPATION FACTOR (R/X): 0.002 to 1

Included in the walnut cabinet are built-in standards, bat-
teries, o 1000-~ycle tone source for a< meosuréments, a
zero—center d-¢ galvanometer null detector und terminals for
a headset for 1,000~<ycle detection. Terminals are provided
for an external generotor for meosurements from a few
cycles ta 10 k.c. Direct-recding dials add greatly to the ease
and ropidity with which measurements can be made.

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

Massachusetts

- GENERAL RADIO COMPANY G

90 West St., New York 6

920 S. Michigan Ave., Chicago S

950 N. Highland Ave., Los Angeles 38




The ACA Ressrder moosded &0 @ Typs T0-BY fwimfable

HIS I8 THE MEW improved-type . sio-

dio cotter. It is designed specifically
to give yon insmoranoouas high-qualicy
recordings with your predent " 70 Series
tarntable—at sorprisingly low oquip-
MEnE COST LG jioal.

I's uniguely flexible—"With this pro-
fessional amachment you can record &t
06, 112, ar 136 lines per inch—and az
speeds of 3345 or 78 rpm. You can re-
cord outside-in o inddde-out—withoue
changing gears or léad screw. You can
adjust the stylus cuting angle and cut-
ting depth during recording.

Ii"s simple fo oporofe—A new im-
ﬁ::w:d cam-operated lowering device

Ips vou lower the cutter gently o the
record ., , eliminaves spylus damage aod
deep curs caused by sudden dropping. A
splealling hand crank asables you 1o in-

e

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

It's depandable—Mo driver slippage
or “knocks™ . .. because power coupling
is made o the center of your turniahle
through a vertical shaft spiral gear and &
three-pin driving fange. Mo cuttér car-
riage riding on the feedscrew , ., becauso
the carriage is supported oo & metal mbe
that encloses and procects the feedscrew,
Mo groove growping . . o because the
h rides smoothly along a tubolar en-
closure thar protects the feedscrew,

Here, we believe, is the @nese cutter
vt designed for high-quality stodio re-
cording . . . at modest cost. Type T2-D is
complete with p standard bead, mount-
ing base, rest-post, and suction nozzle

BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN.N.J.

In Coneda: RCA VICTOR Compony Limiled, Monireol

Z..makes your RCA turntable
a high-fidelity recorder

Type 72-DX is complete with high-fidel-
ity rocording head, mounting base, rest-
st suciton nozzle, and LM penERioe.

For prices and dewils, see your RCA
Brosdcasr Sales Engineer, or write
Dept, 23L, RCA Engineering Products,
Camden. N, J. oy

SPECIFICATIONS
npst Impadnnce o Cofier. . 13 shma, momingd

Freguancy Rsapansm
fypa P20, ... 000022 by, 80 - T 500 cpa
Pppo FR0E , ..o oo oo 20 dib, 50-10,000 cpa

Senuibivity (groevs vebscity 8.3 emfupe.
0,0007 %"= papiak lo poak] of 1,000 cpa
Fpa T3-D . ..o + 30 dem (1.0 wat)
fypa 720X ... oo e 30 dbem (1.0 wah)




