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Communication
Fidelity
Inverse
Feedback
High Safety
Factors
Primary
Circuit
Switching
Forced Air
Cooling
Low Operating
Cost, Easy
Maintenance

WMulfi-Channe_l Radio Transmitter with
IVIDUAL OVERLOAD PROTECTION

INDIVIDUAL OVERLDAD PROTECTION phone operation. Three basic units—

Advanced electronic design provides ~ Power supply, transmitter, and modu-
each unit with individual protection lator—permit a variety of combinations
against overloading—failure of any one  through simple channel switching.

channel because of overload d99§ not TESTED FREQUENCY STABILITY

affect operation of others.
Meets rigid F.C.C. requirements for

VERSATILE MULTI-CHANNEL OPERATION

Each channel provides up to 3,000 watts
for continuous wave or frequency shift

ground station operation. Frequency sta-
bility within plus or minus .002% at
temperatures ranging from 0 to 45

transmission—2,500 watts carrier for degrees C.

Send for Your

Fres Copy of

the NEW
Bunnell

Catalog

J# BUNNELLsC.

215 Fulton Street, New York 8, N. Y,

DEPTY
BUNNELL-- AKe

Resoarch, Englusering. Produl
Linea « Submarine Cables
Municipal Signaling » Army
Telograph + Facsimile
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Here’s the

Recorder
You asked for!

The best features of Frhh*ls dual motor
gear drive with the overheod mechonism
and turntable of the fomous Presto 6-N.

YEH, engineers have often asked ws for a
compact, economical yet high-quality re-
corder. Mow you may have it in the Presto
665-(3 for standard and microgroove recording.

Here is 3 unit ideally suited and priced for
the typical broadeast station or large tran-
scription manufactorer, List price, Standard
Maodel, #9004/ (3§70 additional for micro-
groove. ) .

Here's perfection m total speed regulation
and very low mechanical disturbance, thanks
o the standard Presto dual motar gear doive.
Here's high-quality recording, too, for the
66-3, of course, includes the Presto 1-D ecut-
tinig head.

You'll find 66-G equal co the most exacting
recording tasks when used with suitable am-
plifiers such as Presto 92-A recording ampli-
fier and 41-A lmiter amphher.

FOR HIGHMEST FIDELITY .. IT'S PRESTO DISCS

Micragraove;, swan mam than standord recording,
demands o parfect dise, Tha anewsr is Presto. For,
ibatoen years ngs, Prosts mods the first locgoer-soated
diies , . .08 poday Presbe dises mre firsl b ogualivy.

S

RECORDING CORPORATION
FParomis, Mew Jersay

e

% &

w

4

READY MOW: Mognetic Tape Recorder

You probably saw Presto’s new superqualicy mag-
netic tape recorder at the LR.E. Show. If not, be
gure to see it in Presto’s room at the NAB, Con-
vention in Chicago,

Mailing Address: P, Q. Box 500, Hackensock, M. L
In Conada; WALTER P, DOWHNS, LTD., Dominlen 54q. Bldg., Montreal

WORLD'S LARGEST MANUFACTURER QF INSTANTANEQUS EQUND RECORDING EQUIPMENT AND DISCS
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tion § Broadres Englnetring, The Bresdeast Enginser. Regisiered
U, 5 Peiesi Ofee

LEWIS WINNER
Editer

. WALEM
Agitadant Edides

Eryam 5. Davia, President
Paul 5. 'Wail, Vice Frea-Bem, Mgr
F. Walsn, Secrefary
A, Goabal, Cireulatian Masager

'ﬂhlll_-hp-—.l.llm.
Jemwes O, Musn
1958 Balsexrs Br. Clssslhesd 5. Bhils
Taliphaan: Erledies 1728

i Cat Maprosurintivs:
Nownd & Beusd

5D W. mizia BE, L Ble 14, sl
Telanhoma: Michi [ ]

thm_lﬂ-.h;lﬁﬂ-‘m Tt
Teluphane: Bilter i-gdai

1A

L
ik,

T -

Wellingion, Wew Eealand: Te Aro Book Thepal
Mefbourne, Avseralia: WoGil's Ageasy.

Eniered a8 second-clans matier O=t. 1, (P37 st
the Fast Ofice wt Mew York, B. ¥, under the

COVER ILLUSTRATION

;ﬁ::l—llqifﬂtl:'drr a:;l..!u" Lrpi anbsnmi lov commesicidons
(Ere pape 14, Fhin ietur, for completr oualysls of onfemig.)

BADADCAST ENGINEEAING
The Third Armoal NAE Broadeast Engineering Confrrence
Fragram Mighiiphes

TELEVISION ENGINEERING
The WMAL-TY Mabdte TV Unit..... F. W. Harver and E D. Hilhurn
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Montoring Fectifier for AM Stations... ....-. Robert I Lambert, Jr
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ANTENNA ENGINEERING
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The

BELE ROUIH CREERG ERdEdE o«

& exmpany bos & ciccull befwesn offices
& and "B conaisfing of 40 miles of
Me. 1T B8 ten wire. Extemding Pram "B
be "L 1s enobher thowll mode up ef 23
miles of Ha 13 BB lrsn. Changirg trafiic
somditione call fer a direct throwgh clresll
Frem “'A&'" b "“C™'. Tha wee &f Fha sabsiing
wire faciiliies dess ned pravids acoephobie
Manimissbon sinre tha meawend lops iv 20
db and requitaement b fat &8 5 db da b dis
ohoull, Mow oan Wais reguirament be =el?

Problem:

) Che Thilizy R B i of 1h
on wire with 104 copper wirs. 1"'th wrmuld proreds
i calenleted 4.5 db ciccudl Bul fresest d.n:if i and
eofdinlrtion cpes wosald yire mn sxpendibure mng-
=g fromn 313,0000.00 s m.l]l}t‘.ﬂﬂ.

[y Amother solutlon sspuld b e oee of & widis
brequancy islephone repemiar ot lecasion "B capahle
ol 8 madmum ofalife e ol Tiem 14 db ra 15 J
unider @l ecdinary wnithier cohditem. 0 sch &
raparter could B dgund Heen dhis  ofoieccaly, would
be e coitect sulufion ssoce the ool of & regewim
in lom than 55 ol the cort of wirs reglacecsant.

Pessibklo
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Logical
9 E Wes—the loposl solution i @ woece [requency bels-
Sﬂluhnn: ome rwpeater—if iy n Kelingg Bepeaser, Hare's

why=

O o 1he feesr ERporient Taclors ih saining Shis-
imarn maable guin 10w voize frequency rapariar v tha Hmigstien ol ibe band
of frequencies e be amplifed. In the Elclloge repesier tha m lishind

tion i provided in the Mo, | baleste netwedd of e Hellopg
ripipder by lhe jge ol comiimgoady warabls potenbiomsisms
{two m ssch net] dsf i serimd of amall copacity stieps Bl
u-dil;r sl pitible by !“r-d. o R debwer, Thus #he Hme-
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& adieit tor baleses B tIFﬁI‘I‘ﬂr dllrileaked,

Oais od juivmesis | elio sorew detsar dd lovled Tram the Trowi of
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the guin being oblsised @ alwevs koswn without the secemity
for measuremens, Other eefinements in Kelloge regeater desipn
mclude (11 B o of puah-poil splifetion  sfminnting
iRl disrertion aad CioaE (Rl o sther liteileieace whadh
may be ootroducsd throomgh PBe powss mource, £ 23 the oporadion
of @il componants ar comsErvElEee valoss of Eustenl mad anliege
wwll belrs 1ke mestmom raninge anuring leeg, et fres Bils,
{3) udlt type conafrudtiom muounting o slasdend 197 squipenent
rielle thus giving the Reaibaliny ¥ for adupti En wan-
o reErgulf requirements. (41 & wide variely of ling wsite for
diffsrent cocwil or signelliog  funciiang and [3] provisien of
test mnd mamlefing ek [o0 checlmp twhes asd  repeaber

in tha Moo I8 Ellar which hay swcssdingly sbarp owicl  charsctaciiios
ouislile the wnoite bend, Lo bebew R0 cpd mnd obove I700 ops.
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Fl'hﬂ Eﬂl |l the aldlity o nki- of r and
the bheleecing met with the :ll.l.:l:mrn ol saee This & condl

SEND FOR OUR REPEATER BOOKLET NOW! B

REFEATER

Eellogz Repeatery w4 svailable [of operolioa [rom either 24
wolt of 48 wolt battery or drcen a0 105038 volt 60 ¢ycde AD
PEEET ROLRCE

S
: Kellagg Swittbhhoard med Supply Compony =
i 4ER fe Closra Avesss L]
: Chicage &, |Hinsi :
] Flease wend Wepewrer Bookiss cos [
¥ ]
. HAME - | ]
] "
]

5 ADDRESS :
¥

o CITY BTATE &
-] -
l-'—----H"‘.‘.‘._‘ﬁﬂ---hh---------.
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TV.

THE FIRST PRACTICAL BOOK

OM THE IMSTALLING OF TV and FM RECEIVER ANTEMMAS

..FM_ANTENNA

OVER 100 PAGES OF PROFUSELY
DIAGRAMMED, PRACTICAL,
UP-TO-THE-MINUTE
INFORMATION COVERING—

Antenna Tools

{Bosio Tools Required . . . Application of the Correet
Tools [or Specific Types of Installations, Involving Flat-
top Roofs, Slale Roafs, Tile Roofs, Chimneys, Ete.)

The TY Antenna Installation Problem
(Fundamentals of Al TV [nstallations . . . Tudging
Specific Application Festures of the Various Types of
Antennas Which Can Be Used for TV Work . . . Salving
Reflection Froblems . . . Improving Signal-to.Noise
Ratio, )

Solving the Problems of 12.Channel Receplion

(Faotors With Which Service Men Must Be Familior to

Aceyrately Tnstall Antennas For Full-Band Coverage . . .
Typical Problems Analyzed.)

High Frequency TY Antenns Installations
[Antennas and Installation Procedures Which Afford Beat
Results, Solving Major Tnstallation Problems Involving
Toned Indoor and Outdoor Antennas. Application of
Stub Filters.)

INSTALLATION

by IRA KAMEN

Mapager, Televities dnfensa Depf.
Ceammaoreiol Rodio Sound Cerp.

and LEWIS WINMNER

Editar, SERVICE and
COMMUNICATIONS

TV Interference
{Analysis of Nine Sources of Interference and Solutions

"Which Have Proved Effective.)

Fringe Reception
(Selecting and Installing Antennas for Maximum Recep-

tion in Areas Oher 45 Milea From Stations . . . Tower
Installations . . . Estimating Tower Costs, )

TV Master Antenna Systems

i Typical Muoltiple Dwelling Antenna Systems for Simul.
toneows Operation of Many Receivers From a Single
Antennn Array and Amplifier Setop.}

FM Antennas
{ Analysis of Practical FM Antennas . . . Salecting Proper

Antenna for Bural and Urban Joba.}

The Business of TV Antenna Installations
{How to Conduct Successfully TV Installation and Ser-

" vice Work Today . . . Proper Use of Correct Types of

Installation and Servicing Agreements and Warranties )

TV Antenna Tricks of the Trade
{Antenna Installation Devices Which Will Improve Pie.

ture Fidelity.}

{Indexed for Quick Reference)

I
]
(]
|
i
|
I
I
i
|
I
|
|
I
]
I
I
|
I
I
|
|
I
I
I
I
|

BRYAN DAVIS PUBLISHING CO., INC,, Book Dept,

52 Vanderbilt Avenue, Mew York 17, M. Y,

Send me a copy of TV . . FM Antonna Installation, post-

paid, for which | am enclesing §2.00.

[Mlanss Prmi)

MAME
ADDRESS

CITY AND STATE
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. The first edition is limited in
quantity. Order Your Copy

NOWI

Price $2 Post Paid
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Reduced studio operating budgets

««sexpanded program facilities...
with the DU MONT MONOCHROME
SCANNER Model TA-150-A...

e magts lano®

of TELECASTING!

B Precizely, this latest Du Mont development, the Man
ochrome Scanner Model TA-150-A, is virlually "The
Magic Lanfern of Telecasting.” It handles tesl patierns,
commercials, station jdentiilealion, sfill photographs,
cartoons, graphs-—-any and all non-animated subjects in
the only logical and really economical manmer.
When driven from & syne generator such as the Du Mont
Model TA-107-B, thia unit develops an AMA standard
composite signal from standard 2 x 2 glass slides. Still-
image pickups become a simple, economical. one-man
job. The need for costly film treilers and the operation
of movie projeciors for shori bils, are minimized, The
Monochrome Scenner soon paya for itself. Definitely,
here’s a “must” in the money-making telecast setup.

¥ Early delivery predicoted on previous orders

B MOMNYT MOMODCHROME SCAMMER Model TA-150-A

A tlldrl-ﬁlnilh-n D Moni W' SR fube Eul- Fhp I'nr ﬁ;m The maier s I. I= m-:I.l-]- 'T'I.JH.1T
[ Fesua inrus-pInblaear « Berasp-
E'_];_ - i - e E Seir i ""d'h:i' icall : CLO4EDR TMH'E UHIT OPEN
Fhal Bghi m alier passing trengh fhe slkde; ofl 1k wallnge o the beba. The Tanlsr
on b & =albpllciyps phalcalsciric ceil, Tho im dove W hpei
ﬂ?ﬂﬂ?ﬂlﬂ_ﬂl developod s pmphiled pod =ized soaikl Wik

mu. Eal do Bleck level whin alldel ame chabged bag
il b slow., madlum or fasl ralo ol chasgn,

temd [T ol 1l uﬂ' i vidaa unki b com with own Taw
An l:‘mnlﬂﬂ ulide lph:tpu-:-ﬂn g I&ﬂ E h'].uh:i ﬂ;“tull:ln - h:u daa milx- :?:JT.“ I;-" F'Ij—. nu;.nmiﬂllﬁlh 1]
of Bagalive 3 = ilidsi. apa f pufpoiees. Coalrels (0 fol ayso Eliskleg pErsx. B0 amp,
::Eltﬂwﬂ-llnn&_.‘rh ] mapm.mmﬂtﬂmdmﬂn v,
housos the C-B lubs nod noressery el [ 5l seresinry omwischea, luses anid juse indimm- Mounied o smsdird rick seasurisy Bl bW

peroduciag & Brighd, aherply locossd rasier om Bara. A {edeoud pwiich pabi the ding ol e wg- 23w, w 1B danp.

"ll.l.tn B. Bio MORT LARORATORIEE, TR

AUMINY =7 % e i

ALLEK B, DU MONT LABGAATORITE, iMO. - TELEVERIOM BQUIFMENT DIVisios, 52 AARDIHE AVE, CLAFTON, W. L. . DU WoNT MCTWRRR
ARD ATATION WARE, §i§ WARAGH AVE. MEW YOAK E. NH. Y. . BU WENT'E JOMN WANAMAKER TELEVISION ETUDIDE. WANAMARER
FLAGE, NEW YORE 4 M. W, - BTATION WTTE 'WARHIMETOH. [ M N = HEME OFFICEE ARD PLANTRE PALERAID, N, UL
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Tﬂlking" Degs...
and Talking people

TaEre ane 10,000 pegs in this machine, representing
10,000 subscribers in a crombar telephone exchange—
the latest switching system which handles dial calls
with split-second swiftness,

The pegs represent many types of telephone users
—two-minute talkers and tes-minute talkers . . .
people who dial accurately . . . those who make &
false start of two. They are starting & journey through
a unique machine which analyzes the performance of
dinl pquipment in & typical central office,

But while an actoal erosbar exchange connects
your call in a matter of seconds, this counterpart
moves far more slowly. It gives the Bell Laboratories
engineers who built it time o observe what happens

to each call—where bottlenecks develop, which parts
are overwotked or underworked, which of the circuin
are most used,

In a manual exchange, the number of operntors
may be changed to meet different traffic conditions.
In crosmbar, all switching is done by complex electro-
mechanical devices, permanently built in. This ma-
chine shows how many devices of each kind there
must be in 2 mew exchange to give you the best of
servics with a minimum of expensive eguipment.

This raffic-atudy maching is one of the many in-
Ernious research tools devised by the Laboratories as
part af its continuing job—finding new ways to give
you better and better telephone service.

BEELL TELEPHOMNE 'Ll.lﬁl.l.l‘ﬁlfll_

ELFLORING AND IMYVENTING, DEVISING AMD PERFECTING, FOR CONTINDED |MFROVESENTS AND ECOMOMIES 1H TELEFHONE SERYICE
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Tha Third dsnusi NAB Breodeoost Emgineering Cosference

Omce acain the HAB department of
engineering has prepared a streamlined,
lively and informative program cover-
every phiaze of broadcast engineering
for their anniml comclave. This yesr,
at a three-day session in the Huotel
Etevens from April F to 9, bwetty-six
papers will be read by the country’s
outstanding specialists fn the art.

The meeting will begin on Thurs-
day morning, April ¥, with AL James
Ebel, chitrman, MAB engineering ex-
ecutive committes and director of en-
gineering, WMEBD, Peorw, I, pre-
siding over & f-paper session, rover
ng:

A Method o} Erfll:i'? an FH,!’TF"

Trawmitning Sils
commercial  gngineer, E!ulnumnﬂ
Products Dept, RCA Victor

Clammipr ndll d'r.nh.l'nil' EL] li’l’-““ﬁl’rﬂl’f
Tifm [OF Hgt L] Mid o
?-IJ lru::murl;‘:' aﬂrmnlrﬂt S5l
irmm, whick gropldis isformetion sa
srrsnprh pud inndmcr of cchivr fabhis
hr o frepodid dredie areas. meyoyr om
girharmg  drowmitler  End g dRRERS
radistimg pilics of sheel durstion mph
Pesk pEmaT and lesr rerurremer Tl ed
n regeiviug mqrapoesr copeble of [e¥ O LR
FIE T r.lp E.I' secpvped pulier med the
|q1p|’r]||d|;| af drfayed echoin.

The Precticsl Sefudiong of TF Iestal-

tation Proablems; Rohin 0, Comp-
tom, techmecal | penages, WOTC
(TY), Wash, I .

Fu b Fapar mill ke offered the medi

facters of abde il L
PR ‘ermmance & lhl tnsfaited rquafe
AP | ing sebrssr nifallation akid

i rf A AFFQ Higuis - Bramrmis.
.p].piwhnp ﬂdr:llp:ﬂ}dr fomw  sbiodin
wewr rehal. hesssg drongmitrer peild-
inp FIgH; pamer Far miri-
ama awclead urhhll'lllil FRALE  FRQuULRS
seHEp; dnmtieg precadurer and sgngbment
i p— awrmal  regwireseunr s

P e T | for  falepimon ' apsrating
v LT TE T N T T
ol SIS Hmr-hn‘r apereling candy g
phadia o 1;&mﬂ; Jarive i
and ogad i aguupmenk
amd mll-l'hd'L

Making amd Awalyzivg TV od 5M

Field Jmtengity Meoruremenis; G
P, Adair, comsultng rdio engineer.
Wash, I C.

i 4l onslyae phe l-imnl-u =
lh 'FF"' and FH rld imbewsify ruriy
nal ati'y E‘fcuﬂrﬂdﬂ P ;_:-

ratian rEm. & (Scitides. ¥
fmﬂmi *H diradigadagess  of Hhe
many mpeheds amrdlabily wat? ke revernd.
an::!hn:r regEirid mlu!.rmnu Wi A de
serihpd;

The Derign, Development aied Cpern-

g of a T Mobile Ui, Willis [
MeCord, manager, TV Ip-EtEIII:Iﬂ
depr, Allen B ]'.‘.'u.l.Hl:ml Laba., Tne,

Fhds paped il conar gy dpaigm
priormrnt smd nﬂlrrdlnni:{ ] l.llrlth'-I
paalle AmdE for wEr iR d spwraiuns,
Eeid van. feaderiag 4GP fmaps ﬂ+|-’||:-
TER rAMERG CRAIN, 4 ramplenume af

arwHiard,  dnd s RRlgy
e s

Cperadion of the Smage Crtnécor Cams

e John H, Roe, swpecvisor, TW
fystems  engineermg group, RCA
Wictor

A@jmrimgud aed aperahmg  bBecnuuguer
far phlaimagy the beil  poddildle pidecd
fram fowe. dppar of (mgs orthscow feps
frlmsnre ceddrdr w0 Hicesssd W
ey pafppr  Sabferes rurh ar feom anghi-
mat, chisce & [ and dfap, add ad.
pugfment af drom e und Rlrdwl
poreadiol mill be copereg dn detpil,

A B0 e TF Ralay land Martin

Silwer, project engineer,  Federal
Telecommunication Labs.

Siheer wiil desoribe o dma, desgnnd do
fadawcpnasct  belepinan rlafir im vari
ver ciber gr fwdlf gd P decad ks
ploknps, sk wepr @ hyeiran defivermp
i owulile, dhe  PrisEeeIer -&HHE wFyaral
conpreliod aud frogumey wd an
tbr rerwmwr ® ll}prr anparkeal.  Cose

saly mendtormng  facihbigr ere prossded
af  rueh o iFaRsEifcr  EebindEg  BOIEE.
ipral packury ter Frig ] e
el

Aftermoan Sexslon, dpril 7

Jabhn H, DeWitt, Jeo, membee, HNAB
engineering  execulive committes and

(Comtimnad om pege 28}

Arsang ihnse who will seesar ot tee HAR Broolont Engisverisg Seasivss b Chesajn

Boww] V. Howard Wilkam L. Everitn

el M amihian &, K. Fappis

Thamar T. Ooldemith, Jr.

Jokm A. Dreen
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The WMAL =TV

Air-Conditioned Mobile Unit, Designed for Speedy Setup,
Convenience of Operation and Rapid and Efficient
Maintenance, Features Provision for Two or Three
Cameras, Sync Generator, Switching Unit to Fade or

Switch Between Cameras,

Picture and Waveform

Manitoring Facilities, and Microphone and Audio Racks,

Plus Microwave Relay Equipment, Intercom Links,
Test Instruments and MNearly Half Ton of Cables.

by F. W. HARVEY and E. D. HILBURN

Chist Enginesr

Assistant Chisl Engimeer

WHAL, WHAL-FM and WMAL-TV
Washingtan, B. &.

Remore, or special evemt broadcast-
ing, whereby the viewer ia shown an
unstaged and worehearsed event, s
one of felevision's preatest abilites
The imoediscy of this type of pro-
grim makes il of gress public interest,
and gecorebingly TV broadeasters
mike every efort bo provide as mch
of this type of progromming &8 pos
sible. The ¢oet of remate operations
has been o Limiting  factor i the

mount of ths type of hn:llurinast'.ng

. khat the average station can provide

Fortunately, dug o new technigues,
new equipment, and increased experi-
ence, the cost of this field operation
i being constantly redoeed

The greatest factor in ihe cost of
special event coverage is the time re-
quired for the operatisg crew to pre-
pare for the program. There are the
probiems of fravelting to the scens of

Flgare 1

Moblly unit & WMALTV sl ss lor & telecest o 5 leottall garms, Mol e, posl Bavdh, iripsd
moeaty and sedfseopic maef [or oif-the-sr roosiver.
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the broadeass, wploaditg eguipment,
setting ‘up caveeras, providing power
and telephone conmections, installing
microwave facilities, testing and ad-
justing equipment, - ete;, all of which
conEime. g greatl desl of time, Even
with the advent of fhe soitcase type
of tmage orthicon Feld equipment,
thiz process teguires smywhere from
ope to fve hoors (for & crew of be
bween five t0 nine men) -depending
upon the complesity of the installa-
tion. It fs evident, therefore, thae the
mobile control room, or aso-called
mebile wid, must be designed for
speed of setup, conventence of opera-
tian, and provide for rapid and effi-
cient maintenance of the eguipment

Today's TV browdcaster must esther
buy or build his mobile oot A wvery
fitited oomber of different  trocks
nre available us siech dienis from var-
os manufacturers.  Hecasuse of the
limaiped sebection, and the fact that
certain additional operating features
may be desred, many TV stations
hiive designed and bils their | own
mohils units

Mablia Uslf Regeirements

The TV mobils wbnik is; in effect, a
complete TV stadio contred room an
wheeis, As such, it most include two
ar three cameras, with associated
pawer supplies and contrel nnits, ayn-
chromizing . generator, switching unit
to fade or ewitch between cameras,
together with picture and waveiorn
monitoring facititles. To handle the
soubd portion of the progeam, the
unit must carry microphones and au-
die ainplifying equipment.  Tn s
tion to these obviously essentinl items,
A great number of egually important
puxiliary lacilities are also required,
These include @ microwave relay trans-
milbier, intercommunicationg  equip-
mient, telephones  for communicating
with the stodio, test eqoipment, tools,
and last but not least, over & half ton
of pahles

While the moblle unit serves to
giore and fo trangport all of the afore-
mentiened apparatos; 45 primary pur-
jose is to provide working space for
the bperatich  &f - this  equipment
Therefore, in planning the interior ar
rangement af the mobitle unst, the ma-
jor cimsideration 18 b6 provide pde-
quate operaling space for the equip-
ment and personnel, at the same tiems
making naxlnund  piilization of the
storage space. The proportions of the
vehiche ey be compromised bn snch
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MORBILE TV UNIT

Fgar Right Side

Curawny vlews af interiors of the mebile iresi. AL 4 lg o remevahle mdder which swings beck ol the wall wien sot bx o The so
ayne rucka sgppear in posicios B, Af C wre ihe esmpanimencs
sitian 0 ase the winesde

§d  speraging bunsh  (bulaw].

el aomad bejs, rege, We. In
¥ & will dabloet (abivel an

s mummer that sofficient space ks allo-
cated for all essentials, without neces-
sarily causing the unit (o become wn-
wigldy, Proper trestment of ithese
considerations will resolt in a wnit Te-
guiring & minimum of set-up Hme to
get on the air, and providing a maxi-
mum of conveniencs for the operating
personnel.  This combination is bound
to afford the overall pesult of best pic-

Figdure 2

ture and soond quality, at & mimmas
aperating expencs,

Typleal Remste Operation

In designing pur truck, we not anly
included the aforementioned basic fes-
tares, bot a host of addional items
esseatial to feld operations. The nesd
for all af these f=atures becomes quite
apparent whan on the road, covering

wider the skerte of bath sidm of the bady which are ssed lor |
h ke hench |
wphuﬂu_‘:h;:.*:":"w-:“ the u:r:b:d- wiww . finder storage mck are af K

oozl
L0
sdaw.

A

ih# cwmere squipmess b

such events a5 foothall games, parades,
g,

T illpstrate the importance of thess
feajuies, bet us cansider a typical fioot-
ball telecast. Two hours before air
time, the wnit with six technicins
arrives at the stadium, The unit &
parked in s essigned place hehind
the prandstand, some 208 f=st from
the camera positions.  Im oar reinohe
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Fliure o
ﬂlllfj.Hl'llbl #l e mikale =nii, The gwiteh sed luse panel arw

Tald, wad powsy Jup

ind iync jevaranss raek ar eRhL

(ine o the redl-sut slalvew jw shown parl wwy eaf o dho rech

work, vur efforts have been organized
to the point that individusl responsi-
bility lms boen established for the
varions opefations of setup, and a
touting procedurs B generally  fol-
lovared

The rear of the wehicle opens up
for rapid unloading. The lower sec-
tion of the rear door forms an effec-
tive working platform, while the upper
gection  affords weather protection
Ihe cameramen remove  cameras,
lenses and wviev-fnders from storage
cabinets in the vear portion of the
trathk; tripeds are taken From their
lockers In the ontade skirs of the
truck body, This equipmenl is car-
ried to the comera positions in the
grandstand, and s up for opefation.
The audio operator then takes micro-
phones and awdic comrel amplifier,
along with a ten-inch pretore monitor
which ia we=d by the announcer, o
thiz same vantage pokm in the stands
Meanwhilé, two vides comtrol apera-
tors have wunreeled the necessary
lengths of maliiple conductor camera
cable, and have strung this between
the truck and the camera positions.
At the rruck end, the cables terminate
in @ conoection panel adjacent to the
gidy door. This swme panel alen ac-
commcdates. the tnpat power line. au-
die line and telephone line a3 well as
a meceptache for connecting the micro-
wive tramsmitter with It contral it
in the truck. This connection paned
in the side of the truck serves deveral
purposes; It almplifes the conmection
af the various cables into the equip
ment ingide the wack, and, being the
only terminal point o which external
conpections are made, pernits opera-

ticn of the mabile wnit with all doors

tightly closed againat weather or in-
trosion during the operation.

Powar Seurce and Dickribotios

Approximately & bea of o power
is requited o operate the TV unit)
this power is obtained frem a nearby
switchbox which has been Installed at
this location. The main fesders are
connected to the connection panel and
the power is then fed fo the main
power distribution board; |ocated in-
side, just next to the entrance doos.
This switchboard provides for  the
utilization of any of the common, two,
three or fonr wire, single or poly-
phase sources of ac power, through
the vse of a link cross-connect ar-
rangentent:  On this switchboard are
the main diseonnect and fuses. branch
clreuit switches and fuses for lights,
caonveniences receptacles, air condition-
g unit, ped for ol TV eqoipment
Three yoltmeters and three ammeters
are installed on the panel for measor-
g line soltage and currene All
power distribotion  switches  are
mounted on sub-panels  behingd  the
fronl of the main panel, i prevent
acoidental brushing of the switches by
anyone pasting through the doorway.

A group of toggle seitches, which
contred simevalt de lights inside the
truck, are also located on the makn
power pansl.  These bplbs are re-
cessed inooverhead fixtures, which io-
cidentally are of special design, u=ing
both standsrd [15-wolt bulbs for use
when duch power is available, and six-
volt de bolhs for mse whenever the
teack ig under way, or before external
power 13 connectedd.  Since the ds
lighting impeses an additional load om
the fruck battery, and since the bat-
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Flagwes 3
Isterbar al Ebe mokile snit as wen drdm dhe Feer.

marry the normal worblng eamplemene of LB of mulblple eess
T #abila

Thet rucds asho=n

tery may need an occasional boosl, =
ten-ampere charger {4 bwilt intoe the
power panel assembly, inoorder that
the battery may he kept charging
whenever power s conhected to the
trnck.

Communleatlons fo Sfodie

In remote TV work, it i3 custo.
mary to employ telephine wire cir-
cuits o send the sound portion of the
program back to the shedio, There-
fore it 14 g simple matter o comnect
the andie cutput of the mobile unit to
the lime which has been previously in-
stilled between the truck location and
the studios. Additionally, in our set-
up we installed a private telephone Hae
for wse in cuskig and coordinating
the remote operation with the studio,
These wire facilities are available at
u fsttinal cost, and upon shoert notice,
pmywhere within the held of oor op-
erationd. For this reason it has not
been  comsidersd  practical to carry
radic relay equipment for woice sig-
nals,

In contrast, wide-band  wire fine
clrenits for video signals ave not gen-
erally available on shori notice, por
are they a5 economical as the micro-
wxve link system, Hence, we e
either of twa types of microwave re-
lay for sending the picture portion of
the program back o the studle. The
first 13 a hyghly portable, 7O0-me
fow-powared wnit for short distance
trangmission; the seeond §s oo some-
what larger, higher powered, 2000-mc
relay [or nse ab more remaste locatinns,

Since, during our foothall pickup,
we are bt six miles from the maln
stuidios, and we have a lime-pf-sight
transmission path, we wse the FHH-
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mc TEnsmittier &nd fts parabolic an-
tenna oi the roof of the stadiom, The
transmitter contral wnit, which is used
to contral the tronsmiver freguency
and modulation percentage, s op-
erated in the mobile oo, from which
peint a mndltiple conductor cable has
besn strumg to the transmitter location
on the reaf, The transmitter opers-
tor, through the vse of the telepbone
commmunication  system o the main
studios, chircks with the receéiver op-
erator to determine exact orientation
of the anteonp, and provide maximom
signal &t the receiver,

Egulpmuai Test ond Adjestment

With all of the eguipment set up,
andio and microwave facillties in op-
eration, the crew is then ready 1o be-
gin adjustment of the camera controfs
for best pictur= ipeality  From this
time on, the center of activity is the
video operations controel area, which
is Yoented just forwsrd of the side
enitance door, During the tme the
unit was heing made ready Tor opera-
tion, this ares was oob o parficularly
busy, st pow that ihe mobale wo
is ready to Start wersohg ep the en-
ginesrs who are to opetate the camera
cafitrols, are seated gt the video con-
rrol desk.  ©On this desk are fnstalied
two (somebimes three) camera con-
trol awits, p switching onis, and &
master monitor:  In adediion te the
two video control operators, a pro-
dscer, or program ditectnr is sesbed
betore the desk.  Behind these seats
18 space for two or three non-operat-
mg observers.  The producer and the
video comiro] operators are in bele-
phone communication with the cam-
eramen, and also with the studio, swer
the private [ne.

Initial testing is the next step, The
arclio  operator receiwes  word  from
the studio that the sound i= satisfac-
tory, with regard o level and qualicy.
The cameras then are the crifcally ad-
justed for oplimum  picture quality,
and  the synchronizing  generator
phassd witlh the stude geberator o
mimimize roll-poer when the switch s
miade bo the remote pickup.  The
waveform of the picture ouwiput is
then checked for proper syme-to-pic-
ture ratio, camera levels matched, and
p last minbte check of microwave
iransmritter tuning amd power outpue
made.  Cver the {elephone line from
the shedio comes word fhat sound &nd
protune are being recelved in normial
fashion. - The clack, which is on the
povwer panel is aynelranized with the
studio clocks and i5 n key piece of
apparaias. . In remode work, split-sec.
ongl fiming is eaz=ntiagl, In pur fooi-
bl pickup, for mstance, with  ben
mibmigtes remaining lefore sir time, the

Fijure k

The vides saareed desh.  Prom beln ge fidhe mre the gwinghing onll. (e semers ssatrols and space
fox m ihird, and & mascer mooiker.

producer calls for g last minute check
af lenses, and directs the eameramen
to ael the opsning shots, He al=o re
ceives word [ram the addio operabm
that the pnoowncer is ready to begin
his opening salutation opon cee from
the mabale unit.

Through ihe vse of & TV recever
mouapted] in the rear zection of the
truck, an af-the-ae picture iz being
fed to the screen on the master mom-
tor on the widen desk. The prodocer
and the engineers observe that the
intradheetory hlm from the psin studio
is drawing to A close, and hence, ah
driie far the remote pickup i aboul
diie. Az the Flmo ends, 3 station
identification is made from the main
studio, wheregpon the switch is made
tn the mobile unit Sound and pice

tare from the stadigm are then on the
air. From this wme until the end of
the game;, coatimeos  pectirs and
soudid Are mainkained

As indicated, moat of the arep In
the &fter porvion of the wehicle has
been planned for the storage of equip-
ment, and tor the secowbary operat-
tng functions. However, the congrol
ronm group are placed forward of this
area, where good light shaelding iz
aecnmplishesd throongh the use of tail-
ored spap-on window curtains, and a
vinyl curtmin, which can be drawn
transversely across the truck, to form
a reaspnably dark enclosure

In consideration for the long howrs
ol work whicli the operators of the
mabile umit spenad §n their poartecipa-

(Conrinigf on pags A1)

Figure §
Schemedic uf the swildhboesd m the mekile tredh
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Producing Broadcast Quality
TELEPHONE RECORDINGS

I

Blosk dagres |Dstreitad thi recorder segup

Hew go et and splaze tage in sdiving

.
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BaE o il ey fdds
R el g g b

| % -
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Clreule for ppilonal e, & &} tecraidal in-
dustarcy with ire ssfiieg adlugtable, whish e=h
Bl umid A sxacd ry

LE Bui b
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Application of a Telephone Recorder Connector Across
Station Trunk Lines and Use of Disc or Tape Recorder
Provides High Quality Telephone Recordings, and Permits
Rapid Processing of Telephone-Interview Recordings for

Spot-News Broadcasts.

by RDELBERT KELLEY

Chipl in
wWikn, IEHETE\I:: M. ¥,

IMPROVEMENT OF THE guality of telé-
phong recordings has been & pet proj-
ect of maiy broadeast engmeers. The
problems are many, when you consider
the limitations of the telephore carban
niicrophones  and  other  telephone
equipmient designed fo handle only lim-
itedd spesch frequencies,

During n serles of tests at our sta-
tiom, ® new iype of telephone recorder

VW, S04, availalile theoseg® luzal tsbephons
(L ikl TR

comnector’ wig fried and found to be
quite the ansveer,  With this conpector
in ‘the circale, the vaice ol the mewss
man in the station makang the eall 1.
studin quality, while the vowe on the
other end of the line resembles the
quality of the welldenown filter mike
used in dramas to simulate a telephone.
There is ng ohjection to thes since it =
expected by the station’s [alensrs, who
know they are listening to & wlephone
{nttervbew,

The first step in the instillapon of
the systemi s to order the connector
iestilled across one of the siation
trunk lines, making provason for oan

(Coutiimed an purge 323

Circnsi ol ihe recordes conneeess, Terminals § and 6 asv far o [Bovalt d¢ (4B a0 =13 ar 35 pe

fl-<yele ar |ias

Termingls T and 7 are for the slart recardieg comirnl;

2 wad @ Tov repstder san-

neglan, dnd 5 id an alesirosmile ghield

el o e ERE

£ 9n g _'__‘.'_'E;J'

Lia frmt
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MONITORING RECTINFIER
For AM Sitations

Mawy AM broadeast station modula-
tion monitor or fransmitter facilities
do oot sfford swdio output for avrafl
monitoring, This service can be pro-
vided by psing 4 monitering rectifier,
adapted from the conventional polioge
dondier circudt, a8 shown in Figure 1.

Bolanced Outpud

This circont provides bafenced out-
pit. srifable for wse with commonly
encountered monitoring amplifers hov-
ing a bridging inpui tmpedance of
2000 ahms, balanced to groand, mnd
adeqeatzly large aodie outpot with
relatively Inw distoroem.

No BF Wiring

Mo rf wiring ks required éxcept a
gsingle conpection ta the of input ter-
otingl  of the stailons medolation
moanitor,t

Compononi Feolures

To permit adjustment of the rf in-
put fo the Tectifisr if desived C; may
bz made variable, In 3 typical case, o
250-mmifd Axed mien capaciter was
wed, providing suficient »f coupling
b pradoée 4 gc voltage of aboung 40
as messured across poings A8 (20
000 ohm-per-volt meter on 50-volt
scabe}. The: filter capacitors and the
toad resistors indicated were chosen to
minimize amplitede  distortion  even
at refatively high modelation frequen-
cies, und also o supply & reasonably
low output impedance po that the fre-
guenicy response of the unit would not
be adversely affected by the capaci-
tance of o mederate length of shielded
cable ised to connect it with the sta-
tion's pafeh ponel. Mo blocking ca-
pacitors were installed in the outpot
ciredtt, smce # was found thai they

—

i Ax manmmed fhad U8k v i%e  geusl opne
hilaneced sepot, with the rhassls ol ke modile-
i monitor groundsd)

FRCA &N

System, Adapted from Conventional Voltage Doubler,
Has a Balanced Qutput Suitable for Use With Monitoring
Amplifier Having Bridging Input Impedance of 20,000
Ohms Balanced to Ground. Provides Large Audio Qutput
With Relatively Low Distortion.

by ROBERT D. LAMBERT, Ir.

WOoOSE, Columbia, 5. G,

were nof necessary with the particular
monitoring amplifier invalved.

Unlt Comstrection

The unit was built up on a small
alumbnom chasals aml mounted on the
side of the rack directly behind the
siation’z modulation® monitor,  This
permitted a shart *direct connection o
the #f input terminals of the modula-
tion monitar; with little dasger of
siray rf pickop, even with an wn-
shiclded lead. Heater sopply of 6.3 for
the 6HEGT. was obfained from an
amplifer mognied in the wme mick.

Figara I
The rectificr #Bril moowiedl sa aide = = rech
direwily hehipd she medalariss mooleee

Figurs |
Mionltaring rwaiifies ehreult stigeted lrum s onnventisas) velide dewblar.

EHE

RF Input

B
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Pijure 1

Flarbranml sadistben Llll_:'-lrul far (eq valums of § [mojer lobes

1 whize g 1407,
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Figerr T

Morlzomal radlation pateees for verices values of @ majes labey

anly,

Directional Antenna For The

Corner Reflector Type Vertically Polarized Antenna
Featuring Unidirectional Pattern Has Gain of at Least 6
db Over Half-Wave Dipoles. Can Be Used With 50-75

Ohm Air

Dielectric and Solid

Dielectric Cables.

Performance Is Result of Reflecting Sheet's Action to
Direct Radiation from Dipole Along Axis that Bisects
Angle Between Reflectors; Theory Based on the Use of
Plane Conducting Sheets of Infinite Size.

by I. S. BROWN and V. J. MOFFATT

Ghief Englnesr

Enginger

Amdrew Corperalisn

L

= B, S

-i.p-j.

[
i
F
.i
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MaN¥ EMEBGENCY COMMUNICATIONS
systeing require directionn] antennss
for point-to-paint relays, for coverage
Over irégs where the antenna i not
Iooated in the conter of the area o be
served, o for suppression of interfer-
ence belwéen gystemé operating on the
sama or adjacent [requencies

In copsidering tho design features
for an antenng adaptable to these con-
datiems, both electrical and mechanical
factors were probed. Electrical design
olsjectives wers to provide a unidirec-
fional radiation patters, with a gain
of at least 6 db over & half-wave di-
pike, and to obtaln impedance chirme-
teristice that would produse a vser of

Fldurs 8

Bimplified srawming &l the carnir rifdacisr
[ER L LIL
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less than 1.5, It was felt desirable to
develop an antenna type that would be
sufficiently broad hand to provide this
performance over the entire frequency
range without adjustment. In order
that the antenns might be osed widh
any of several air-diefectric and solid
dislackric cables with characterigne
impirdances falling betwoen 5 and 73
ohms, it was felt desirable to design
for antenng impedance chiracteristics
that woald meet the wros reguire-
ments when the antenna was used with
any of the coaxial cables in this -
pedance range. Mechanical desipn ob=
jeitives inclmled adoquate strength for
wind lopding up to W mph, mitihie
mountings for attaching the antenna
to & witde variety of supporting stric-
fures, and proviswon  for  anegchal
crichtation of the anténna afier
mountig.

The corner reflector type of antenna
wag choden as the one that would pro-
vide the besi combinntion of perform-
piice  requirements. Tt is  relatively
broad band, the feed system i simple,
the G-db gnin reguiremeni can be eas-
iy miet, &nd it 1 mechanically simple
to construct for the 152-162 me band,

Gunaral Doilgn Crlferia

The antenpn is uwsed vertically po-
larized for thos applicapon. Its per-
formunge, reducéd o simplest terms,
iz a result of the reflecting sheets’ ae-
tion o direct the rpdiation from the
dipole along the axis that haects the
angle between the reflectors. The
theory 8 based on rhe wse of plave
conducting cheets of infinite Gizes It
15, of coarie, fiecessiiy 0 e modified
refiectors for practical reasons.

The reflecting sheets may be simu-
lated by wsing closely spaced rode
This approach 18 necédsary to reduncs
wind leading. Experiments intdicabed
that spacings of dbimst 1 wavelength
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provided & very clode electercal sipaivis
lent to sheets, The lenprh and num-
ber of the rode &5 also limited by me-
chanical comsiderations.. It was e
cidded o use reflecting sheels approxi-
mptely § wavelength on & side; or
about 4 square. Thas, of course, re-
duces the gain bolow the theoretical
mipximum, bt teste indicated that the
reduction was hot serious for these
dimensions. Heduction i size helow
¥ wavelength causes & rapld decresse
in gan.

Twao addiremal pacameters that were
found ta affect the anlenna charac-
teristecs are the included angle between

the refectors (4% amd the spacing”

from the dipole to the apex of the fe-
flectots, (5. Both of these wariables
were investigared experonentallby, amd
resullz checked theoretica] conelusions.
A4 mght be expected, the pain of the
antenna s higher {or smaller includesd
angles between reflectors. The corves
in Figure 2 iMusrate refarive feld pat-
terns for varions ineluded angles. As
this angle s reduced, bowever, the
radiation  resistance - decreazes  pnd
ohmic losses in the antenna cause re-
ductsen in grin,

The spacing from dipole fo Aapex
was fousd to be por critical, although
there are limiting factors. 1§ this spac-
ing is made large, the main lobe of
radiation splits nte two Tobes, Figure
4 illustrates this effece 1§ thas distance
b marle too small, the radiation e
siztance 15 Jowersd 1o & point where
ohmic losses limit the gain.

BDletermination of the final design di-
menskxdts was o makier of trial and
error. The radiation patterns for the
brial design are shown by Figure 4,
at sevefal frequencies m the hand. I
can be seen thar gain varies slightly
over the bamd

Accurate determination of the gain
of an anftennd i5 nob easy, ad maEny

Communications Band

Gals
Cofewlafed Gals by
by Comparizon
latagratian fa 3 /2
Me Methods Dipole
152 By B3
157 L 91
ELird .2 7
Figure §

Campirses ol gain mesborcmoats by dwa
methods: gein o di

factors in the laboratory selup infu-
efice the results, Two different meth-
ods of gain measurement were wused,
to provide & cross-check oo resdlts
The frst method eolved determining
gain by integrating the radiation pat-
tergi of the antenna, and comparing it
to the theoretical miterp of & guars
ter-wave anienna  abowe a  perfect
gronmd. [t iz necessary, of course, b
determane the threeimensional Ta-
digtion pattern of the antennp under
test, It was found that the main va-
diation lohe nf the corner reflector was
eszennally elliptical i eross sectiom,
which simplified the mathematics of
inicgraion.

The secomd method wsed o measure
gain mvolved making a direct meas-
urernent of antenng performance rela-
tive to a test half-wave dipole. A test
dipole, acting as n trinsmitting an-
tenmm, was sed up and the radiation
from {t measured hy a suitahle recels.
ing amtenma. A Slolted line between

Frequency Me 152 157 a2
Franf-fa-Back

Ratle 23 3 24
Major-to-Minar
Labe Ratic 7.8 - 284 2L
Fijure 7

Tahle al frant-do-heck sed @alid-domisoc ohe
radioy - der frequengise;  Faslns  fa ik

the signal gepesator and dipole was
required to medsure B, ol Eg, on
the coaxigl line feeding the dipale,
The antenna being tested was then
substiioted for the dipale and the same
measurements made. The power de-
livered fo gach transmiffing antenna is
proporiiondl to () (Eee),? and
fromi these ratios and the field ratios
al the recelving amtenna the gain can
be determined. Ooe of the dsadvan-
tages of thiz method is the difbealts
of constructing o ball-wase dipole that
produres ity theoretica] ridiation pate
tern. [t Is Pecessacy po make exten-
sive measurermnants of the dipole-radia-
Lion pattern befors the resules from
thiz method may be depended wpom,
Figore 5 tabolates the gain values ob-
tained by the bao meethods of measnme.
14418

Frontio-back ratie of directional
artémmas s often copsidersd 3 cm-
terion of performance. While it 15 one
factor to he copsidered in improve-
ment of signal-to-noise raba, it i not
always comparable o the gain of the
anténnn,  Thiz is due o the fact that
the pimor radiaton lobe or Jobes may
aor mmy not be exactly opposite in
azimuth to the main Jobe.  Figure &
showd tadwtion patterns of fwo an-
tennas with approximately the same
gains, bot with vastly different front-
to-hack ratios.  Anothere, amnd perhaps
miare suitable measitre of periormance
might be the rabio of major-fo-minor
lobe feld intensity. A tabmiatiop of
front-to-back  ragios  and  major-to-
minor lobe ratics for three frequencies
in the bami appears in Fynire 7

Since the antenna 18 w0 be paed with
several types of coaxial vable, sach of
which requires an end terminsl or
rdapier, impedance nedsorestents werg
made with end terminals and adapters
in place. This was dooe ko insure
that the shunt capacities of these Fi-
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tings did not degrade the impedance
characteristics of the antenna, Flgure
2 B shows B, X, and v with an end
e termindl for W wir dislectric cable
" = ~x — 8 in place, This cable has a characteris-

= ,..--"".‘ tie impedance of &4 ohms, and the
pretr 18 plotted for this fmpedance. A
photograph of the antenna with this
fitting in place is shown in Figure 9.

The adapter for RG-B/U and RG-
- 11710 zables is shown m Figurl 1ik, and
Pl \ impedonce dzia appear m Figure 11
- 9 it The adapter for RG-17/1 cable and
e e performance data are shown in Fig-

12 preg 12 ghed 13, Both of these adapters

employ o Textolite 1422 insulatar with

152 I 156 [T 160 i suitable gasketing o make the back of

Frampmncy b Mg the confscior weatherprool Although

Fidurs B the pommector tn the RG-B/0 and RG-

&, X, snd niwr for & W oslr-Pebeeivic line, wiih end-esmies] cfechs inelud sd |.|._."U adaptu i# lT,I-'FIE UHF. Whi{!h Y

pot considered weatherpeoaf, this fif-

ting 15 universally weed in emergency

cammunications systems, and was pro-

vided o conform with standard prac-
tice.

Many types of mounting are required
for antennas for this application to ae-
commadate the many Lypes of support-
ing stroctures encoimtersd, The anted-
s can be moumibed on & support of cits
cular oross sectlon or on on angle fype
support. This moant allows wzinnthal
adjustment of the antenma after it is
instifled on the thwer, and inelodes a
locking deviee to prevent the antenna

g

@

A
3

Ohm
£
VW
b
L
."i
F
#
=]
X an Ohma

(Condeimed o doge 35)

ROG1LEAL pedmpe e,

Pidure 12
View of & dipale feed with & RO=17/0F sdaprer.

Fli. 9 [abave, balnd
View ol & dipsle lesd whirwlng end teemingl lee 8 %" wir-digleirico Jine in place,

]
. 4
r —-w manru = = - E
ks o S P S - r
£84 E =L - = __‘,.Hﬁﬁ_"'l’ 3 Figess 11 {lah)
" e == s 53 I "l Ride e REauD
- an -
oy ke --:....'-*“' exiiley, with  sdapier
= - | a efecti inclodad.
]
2! a EipguRRL B Mo s ;
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DEFLECTION YOKE
SHELLS

with black exterior finish,
as illustrated above, have
3” inside diameter, 3.093"
outside diametar.

Q-3 is 2 31/32” long. The
others, Q-4, Q-5 ©-6,

Q-11, Q-12, Q-13 are
2 11/32” long.

COSMALITE" SHELLS
for Television deflection yokes

are made to meet your individual needs.

Keep in mind that we have tools available without charge for all Shells shown
above. And ... we can quickly make tools for other punching and notching
as may be required.

COSMALITE is known as a quality product. It meets the most exacting
requiremenis,

Inquirles given spoclalized oatfention.

% CLEVELAND CONTAINER

6201 BARBERTON AVE, CLEVELAND 2, OHIO

PLANTS ANO SALES OFFICES a1 Plymouth, Wisc, Chicoge, Datroll, Ogdaniburg, N.Y. Jemashuig, N. ).
ABRASIVE DIVIS(ION u) Clevolund, Obic
CANADIAN PLANT: Tha Oaveland Conlaines, Canoda, (., Preteait, Oalarlo

p Y —aS S

"feg. U, 8, Pst. O

REPRESENTATIVES

CANADA WM. T, BARRON. EIGHTH LINE, RR » 1, DAXVILILE, ONTARIO

METROPOLITAN
NEW YORX l R. T. MURRAY, 614 CENTRAL AVE., EAST ORANGE, N.J.

NEW ENGIAND  E. P, PACK AND ASSOCIATES, 948 FARMINGTON AVE.
WEST HARTFORD, CONMN,
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How is YOUR company doing
in this “EVERYBODY-BENEFITS" plan?

EMPLOYEES BUYING
U. S. SAVINGS BONDS
VIA PAYROLL PLAN

100%
{'way up here 1n
75% many ecompaoniesl)
50% ‘—yaUr goall
25%

AVERAGE INVESTMENT (N
U. S. SAVINGS BONDS
PER WORKER PER MONTH

$30 —
$25 —
$20 — ‘Werage .

$15 —

$10 —

o

Compare your em pIS}ee participation
with others who have Payroll Savings

If the figures for your company fall below those shown
above, you’re missing your share of benefits of the Pay-
voll Savings Plan! These benefits are described below.
Nation-wide experience proves that when top manage-
ment puts the “OK” on the Plan, its benefits rise sharpl)i

BENEFITS TO EMPLOYEES: Every $3 invested in Savings
Bonds pay $4 at maturity. Workers gain a 33%% return
on their money—enabling them in the future to buy
more of the things they will want—plus the peace of
mind that goes with regular saving.

BENEFITS TO EMPLOYERS: The feeling of security that goes

with participation in Payroll Savings makes workers -

more contented. Worrying less, they work better. Among
the more than 20,000 large companies with Payroll Sav-
ings, records show that—following installation of the

Plan—production increased, absenteeism and accidents \p

decreased |

BENEFITS TO THE NAT/ON: The Payroll Savings Plan is &
powerful deterrent to inflationary forces. Every Savings
Bond dollar built up in the Treasury withdraws a dollar

from the swollen spending stream. The Plan thus con-
tributes to national security—which affects your security!

WHAT CAN YoU DO? If your company has the Payroll
Savings Plan, make sure it’s being adequately promoted
—backed by your top executives—to bring your company
its full measure of benefits. If you haven't yet installed
the Plan, why pass up its benefits any longer? All the
help you need is available from your State Director,
Savings Bonds Division, U. §. Treasury Department.
He: is listed in your telephone book. Call him now!

Do You Realize...?
Over $75,000,000,000 worth of Savings Bonds have boen

bought sinco 1941, .
More than 35 of this volume —over $50,000,000,000— is still
hetd by the purchasers. N

During 3 months of 1948, 1,500 additional large firms In-
) stolled the Poyroll Sovings Plan.

»
Via this plan, 7,500,000 workers are each iavesting
on the overage of $20 per month of their pay—
more thon $150,000,000 per month—in Bonds.

!

The Treosury Deportment acknowledges with upprecia;ion the publication of this message by

COMMUNICATIONS FOR MARCH 1949
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VETERAN

Parsanaly

CarTary A BEGELMAN, whode ser-
vice dotes back to 1924, is mow a
master mariner and o p'lr_.r et of Mew
York., He ceports that he |ike w
crujge arowsd Long Dsbuned Soand in
his 18-foct sailboat amd to talk with
the hoys aboprd shep o the radio mam.
He sl has his first telephone and tele-
graph tickets, | .. Ed Benpett is now
in Marfalk, and L. 5. Betinety s por-
chadng apgeint for lhe Masa Radio
Telggraph School by Boston_ . . H. K
Bargman writes from WGY, Schenec.
tady, where lie (& fransmitter operatod,
ihat he was with 5t Lawrence Uni-
wErBitY &8 operater in charge of broad-
gasting for 18 years. - . . BEric L. Bis-
bee, of Mew York's fGnest, expects to
retire from the police force ecarly this
wear and would like to retorn to ses,
perhaps on a tanker, . | . (. E, Blom s
tranemiiter enygrpeer nt WCFL. . L .
Gea, Bonadie ownd & reeail  liqueor
atare th Warertown, M. Y. G, Do did
some e work for Govermment duore-
ing the lagl war and now operates
WaIWLE. L. €. Brown is with
RCAC, Seaford, N. Y, O AW
Burks writes from Boston that fiswa
iE SCRECE H. [ Bgroman i5 kept
buzsy s ship fnspector with RMCA ai
Savannul and an occasional trick at
Wy We don"t hear trom omny
of our members very piten and ]
Christiassen is one of them. JC is
chief radionman 38 RCAC, Beocky
Paodng, . . . B, J. Cowie sailsd on o
lnrge wamber of ships duripg his time
a8 & radio operator. He is now at
WEEI, Hoston, s transmiiter sgpers
visgr, ., AL M Da Vico, who lives 1n
the lovely skand of Henoluhe, laa re-
tieed He repoiis that e sl has =
great desl of love for radin, hiz base-
ment workshop being crowded with
equipreent of his awn comstruefion
says thet he enjoys rending (oM BTN -
ICATIONS, | R. K. Duvizs, Tropical
Radio's chisf mapector st New Yorlk,
i sy with ahip repair work. | . . G
F. Duvall says that television is here
to stay, and trom the amount of repair
work he does ot in Brooddyn he nisst
be right. . . . We're sormy fo report that
VWOA member William &, Stedman
died recently af it home m Brookiyn

WIRELESS

OPERATORS ASSOCIATION MNEWS

Ar ghe Jih anpuil VWOA dlfged eestes which win hickd a8 tbe Hocel Agior, o, ¥, Cev. se Fehru

M,  Above: VWOA lils member Guy [':'ll'!rh%‘gruﬂlut of ik Mussschuseits Hadls Eghn‘.ll-:r

WWOA whercticy Bill Sdmon and Larry Besowin, A membar from Bossa, Delew: Capt (eongs

B, Bhaskies, sxvemlve vies gesildent BMOCA; VWOA honsrary member and FOC Commiatsser B 'a
Wahsitwr and y5 prevy, W. J, Malaaigle

Balow) YWOA beanrary member Admirsl Joreph H. Hedman, vioe presbfes) of Westers Linion
Col. Thomgsan H, Micckall, sxeceiiva view prescdent BCA Communicstieas; YWOMA Rrat vige
presidant Arthar J. Castijen ssd VWOA [Gle mamber B H. Bistzks, presidens Caplin] Aedss
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FM Proof=of=Performance

Proor-08- PERFORMANCE meksurements, &
basic requirement in licenting procedure,
are goite a {sctor in broadeast engineer-
ing operations.  Although the I- C b
temporarily waived the r:q_'u:rm‘l.-mls' for
these measurements” it i3 probable that
in . the mear [sture  this  informaton
will ‘become pandetory for all FM
stations bath when applying for o license
and yearly (hereafter

S T | GRS (| Test Eguipment Regquired

The major items of test equipped re-
quirsd in order to sdeqetely make the
metsurensenty zre listed below, 1f |z as-

bbb l_ T

Figurs 1a puniéd] that the station already has @
A i tesd wquipment which may be swed or disforiies sed Tl sais sessremants, whes gvod modulation moniter which provides
Tt emamétzee 1n fosated remeds fram wiudio, B low-distortion,  de-emphasiosd and

cutpul with suficier bevel dor fecding a
eiss and distortion meter

s {al Asdic Oscloter: Either & comtino-

T cusky waciable &fo' or push-button audio
oecillater! may be wied o make the audio
meeasurements, ‘The push-butten freguen-

cy system ia particulacly suited for mak-

s Tt |yt T 1 the distorison measuremerts T thee
-@ | i ML el P Fnéﬂ wfptcifaed EI.'\'EI:|LIEI1|:IEI- The varizhie
bear frequency ssciliator permits response

1o be messured st additional regoenches,
aml a2 more complefs  respOngs  CLrvE
plodted,

bl Attanoater Pampal: An sccurale -
tenuaior panel aml a sigmal level mdsaton
[ | is. requarsd for wse at the inpul of the

micraphon: preamplifier, Becawse of the

ooy pemar | | armeeoos| | foieares - preemphascs &t the higher frequencies, the
CiuduizEm

MO ATHIN
FadbT

mput level will change approximaefy 17
ih =5 the frequency is varied, An sddi-
el 12 db of attemmation is required to
reduce the modulation level from 105 tw
. Fijurs 1B 253%. TL & therelore pecommended that

Eneipment asizp In- mimwering Startiee, when tresssiier b locmied ad|seeni te stwdla the attemummior panel® be capable of vary-
ing the impuat lewel &t begst 33 dhb.

lel MNeolie oad Dhfortion Mefer:
Two types of nodee and distortion meters
cmn be used o meet FCO reguicements
provided they read harmooics gbove the

30 ke FOC reqoirement, One type® can be
preresy [ pre—" e E "LII':"':"" d used at all inseallutions; Figure lp An-

ather’ can be used omly where a second
..*. circuit with bow noise and distortion level
exists between the stsdio and teabsmin-

ter locations as mdicated I Figure [¥
flack dingram of th‘ d pruiiy situp How loes e Fihr—h-' Ind i Tf'hi‘ inﬂmzz?t ITHF-IiF'EI e tremammhon
F b LU L ET Enoup L] af the ariginal signal fram the ascillator
e whould be graunded. ta-the distortion me in aldition ta the
prograns cirpuit path sinee this instrament
otilizes & balancipg armangement for the
climination of the: fundamental {roquency.

Fljure 3
Ssbamatic diagram of o rectifer !rﬁ'-'.l'r-.lp Ba wrnd lar AM Rum meakareteati, {d) RF Rectifier: Since mosl commercisl
FM modaolation monitors do not have
baxikt-in dicede detectods, some form of de-
EET tevior of rf rectifier s roquired moarder
tp messire the amplitude modulated noiss

on the carrier. A& pchematic disgram of &
+ 3y E bE VA O guitable rectifier {x shown in Figue 3

Since all of the components of this rec-

HF
INPUT

- 70 nose ween| TG 0, e D o
statioes are regmired 1o make when h1:r|:|'|!r-|'
o=40 V. B 0 Tor & Desnse. |.i|ﬂ.|.urr| !'m.—.-

Rl arw ifimd |DI1 L]
[VOLTOHMYST Famiaden, Jm | A | '}
Of EQUIVALENT) Teeming Gr:ﬁ-m '::p'.mm' el

] i "Link ol -uh.r:tﬂtnll 'IIIH Eppwar Bn appendisl
[R—
i

A A
LR
an

1; mext uwﬂh.
ARCA GEB, SROCA WAJEA.
§ akCA g8 atenmuator I|ll|:le~7l EEEanrER g
:;bwf wnd fir Eiom up fu 7%
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Measurement Techniques

tifier are readily ohisinable from bocal
sources, it is felt thay many stations will
want o build their own rectihers. For
those who want 1o go el further; o more
elaborate eguipmend iz descri in ap-
peindix 4. This eqguipment 18 misch easier
b s wnd will give direct readings wien
wsed i conjunction with any mols meter,

Maoking fhe Messurements

The FCC specifies that . . . "All mesg-
uremients I:hﬂﬂ be made with the eguip-
pbenit  adjosted {or  pormal | program
operation and shall inclede &l circwits
bepween the main studio microphone fer-
minals and the antemma outpat, incladi
tebepbunse |mes, preamplifer ciroois a:rﬁ
:nfﬂuﬁ]lﬁ:ﬂnﬂmﬂﬂmtﬁwmxm—
phones, and - without compression, i§ &
compression amplifice ia nsalled =

What i3 implied by normal program
operation is suhjected to some imierpreta-
tion since the level ot the microphone 6=
put translormer ard the resulting owveral]
Eaim af the system will wary considerably
depending on the Lype ¢ progizm aed the
fistance the performer ig skatiomnsd Erom
the microphone, e, This is an impor-
tant eonplderation particolariy when mik-
Mg nnise measurements, since any hom or
noase whach origingtes in the preampliber
will vhvipusly affect the messurements
direcily m propartion 1o the overall gain
afl the systemi The EBA has recom-
menderd 8 wandund evevem of gain of 68
db and also specifiss the gandard output
lewel imta the tul-:ph-:me bire as + 1B dbm
and the standard input Tevel as — 30 dbm.
It b comsicdersd that these levels are con-
sisre with the peak readings acourring
doring a normal broadcast program.. The
EMA recommendataons fmve now been
generally socepted (hroughous the indis-
Iry

Another importam item 1o be kepd m
mind when setemg o s aodie system 1
that the Jevel al afl pednis i lbe circudl
ghould he kent high encogh in override
any hum or noise generated in that parg
of the clreoit. As an example, the noise
level ar the oupit of one Dype program
amplifier® e lesg than —82Z db helow =3
dbee Tt Follows, therefore, that o che
aciual awipun level gt which this ampliber
§5 ised 15 0 dbem, the relabive naise bevel
can he as high ag —32 db which, of coarse,
will nol meey the FOO requirements.  In
general, the levels shoald be kept as ligh
ap posarile without overloading the pmpli-
bers ar, in the case of & ielephene Tine,
capsing cfosstalk. In most places, the
ﬂ’!‘lﬂlﬂ'll.lﬂl I-|1D1|l fewel 1o o telephone line
lr- -I-Iﬂ dbm [level slso suggested by

MAY ; howewsr, 3t is suggested that this
tue verified by the Bocal telephone com-
pany. In pome cases it may be pecessary
o msert attermation pads in |h-¢ T EpER
circill of the varioue ampiifiers in arder
to Faise the amplifer outgut levels 1o the
progor vabies,

Another importem comiderarion fs the
correct use of growods throughout the
audis syptem.  In gemeral. the loop bee
tween fran er cougpled mnits 5 14l
be groanded ar only ooe place, wsoally
b the cenier tap of the inpiat irensfermer,
as shawmn in Figure 4

THCA WM-TIA, "HCA 80T
FRCA BA-IC,

How to Use Measurement Equipment (Audio Qscillator,
Attenuator Panel, Noise and Distortion Meter, and RF
Rectifier) and Secure Required Performance Data for the
FCC. . .. How to Enter Information for Presentation to

the FCC.

by F. E. TALMAGE
Pter Engineer Section

Transm
E Products Department
mﬂnﬂm Difwininn, RCA

1f & varmable-beat ascillutor @ omed, the
ceiter  wap ol the  owiput  transformer
should be grounded, Liliewise, the cenier
faps om the anemmtors should he
prounded, T o leng Bne exbst hetween
ibe pseillator and the: imput irsneformer of
the eguipmene onder test, = ane-fo-oRe
salstban  tramsformer or repeaz  coils
shoabd he med to molate the grounds—
atherwise high toise and distortion may
resill.  The wie of shielded patech cords
ip. reeopinended for all low-level circudis
Thig i particularly impartant §or the
conneclion betwesn the attenpator panel
and the microphone preamplilier:

Qutpat Nalje Level IFM]

It is supgested Lhat the FM neise meas-
urgments be mmde firat because the mize
bz mostly likely Lo affect the fioal selection
o level settings throughowt the system
To make noise mesdorements, Lhe meas-
prfg eqapment should be set ap as io-
dicated in Figure lo sl fhe §oliowsng
six steps applied

(21 Awdio oscillatar s set ap S0
crihes,

(&1 All gri=ngators, boil the stedic
anmdl transmitter, are seg bt their normal
setting smd audio ascillator and athenu-
plor panel pettings adjusied for 1S
modulaton gs indicated on the modue-

lation mordtor. (4 iheee i3 any {n
is to the accescy of the abmkian
imimitor, o may he checked using the
besel zero system cited i appendiz £

(%% Signal level is measured ap the
inpul 1o the microphone preamplifier
(this should be —30 dbm], IE nat, the
gvstems gain will have to be ceadjosted
unddl LO0% erdulation i obtaimsd with
—50 dbm it

{43 Moise meber i3 set for gern refers
emee lavel.

(51 Al equipmeny b5 discarmected
irum the preamplifier e and the in-
put londed with a poesietoe equivalest 1o
the merophone oufpal impedance.

(8] The FM noise level i measured
and recorded as indicated by e noise
meeter. [ the FM anise level is not
less tham —60 dh below the 1005 naod-
ilptian reference level, the best way o
proceed iz Lo ppen up the ciopet ot
sucressive points starging with the inpit
to the tramsmitter. At each poiot the
inpul circuic being opened  shoubd be
terminated with a suitable foad wTe-
sistance.  [n this way the sowrne of the
ham can b localived

Awdia Fregeescy Harmenle Distorfion

The distortion measurensnts should be
mace with the same goin eettings and

Figwra 5
Wlech disdrism o coaipmait ubsd lor AN Bolie meipursnens

dirihi iF
e TriA FCETITILA
D AT
FF-""F -i
-— s uumu
[T ]
ATTERTAT DN
aiknk TR o
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L

ALDRY ST BODIAET T, TLab . T ) T

=g

Pigiires 6 (akove)] wif T | below]
Farms smplayed o wbilste FM petlermaces tid-dili.

l.-ql‘l.p'mmt peiup a3 weed in pulang the
noige measurements | Figures 1o ami

. There are six sheps J|1 this procedure,
Liowg:

(1) Audlo eseillator freguency ls ek
in Sl creles,

(21 Audla et {oscillager oubpue
mid mitengator panel settings} 3 ad-
Juated for J009% modalstion st mdieated
an the modulation mamitor,

(3} The distorven at the outpot of
the megduolation moidker i85 then inéas.
:u-TEd- ﬁ:Emsimm ghauld be iesmed and

1[ o adiy oulput
:LTI:ull ol the mnnllnr

{#) Steps 1, 2 und 3 ahould be re-
peated on &t lemst the the follewiing fre-
gisencres - I0LA00, 1000, 5000, 10,000 &
15,000 cycies.

h:dlrﬂmml. “ﬂ:rj:dl? u%u& lhr:r.
agdia inpet sdja o nka-
tian &4 i1':1md'l tex] “hy the muodulstion
monitor amd measirements amitted ai

1000 and 15000 cycles
{d} Flnally sle;p: 1, 2 3 and 4 sheuld
be repeated, ewcept N oeich case the
aimliy [nput adjuted for 33% modula-
tion as indicated by the modalstion
tionlior amd messcrements omifted at
1q and 15,000 nﬁl
& distortion 4 nH be lem than
4% et freqeencies between 50 and
100 cycles, bess than 204% at frequen-
ches betweeen 100 and 7 cycles and
fess than 3% at frequencis; between
7500 and 15,00 eyeles.

AF Respanse Measoremaonis

(5} Then steps 1, 2, 3 and 4 should To mshe avdin irequency response
o
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msasuremenis, the aqulgm!rlt ahiald he
et op as iodicated in Figore 2. I the
preamplifier respozse contakhs compensa-
tfisn to corest for the microphone re=
gponse and this caneob e essily remowved,
the preamplfier should be omitted fram
the eircit, 1t |8 recommended that sep-
arate responss curve be made on the pre-
amplifier. [L i necessary 10 wie the same
gain scttings as were wied in making the
noiss ipeasuTEments and procesd as
bowwa

(It Audia oscillator  Ereqoency

be set to S cycles.

{2) The audio ingut {oscillator cui-
put and  attencator panel  setbings)
shoubd be sdjusied for IS modulation
#8 indicated by the inodolation moajtor.

(1) Then the audia Jewel should be
mu.iured n.nd recorded af the input af

{j Elrp-] 2 and 3 should be re
peated on at jeast the followlng fre-
r[m:ﬂ::l:l LN, 00y, 1000, 5,000, L0000

15,000 nrclu in each case rewdjuss-
ing the input for tm miodulation.

(5] Su.-p: « & 3 and 4 should be
t'q:rur.ui m each case the npat

ad_'luuttd for 5% modaly

{ﬂ} Then steps 1, 2, 3 and 4, should
be repented L in each case the jn-
r et shioaild be ﬁ;umd for 3539% modoa-
ALl

'I'H'Lu-: inpul readings when subtracied
from a suitable reference bevel shanld be
compared with the standard preempliasis
catve, Ta be within the FCC limbs it
thould be possible to plot & curve from
this data which, when referred o a suit=
ahle reference lewal, will fall betwesn
the mtandard corve and the fower Limit
curve shown in Figure o,

Cufpet Nolie Messaremenis [4M)

Sinee b §s mot practical w0 ampliude
modislate an Fhl transmitier to nhtain a
réference level for the AM nolse mexs-

uremment; some ather method must be
fomad ta u!.l!.hH:h this reference. In Fig-
urg 5 ia [lustrated o m:lhud mvelving 4
minimum of equipment. Here, we rectify
& knoym af the rf carrier, messure
thae noise on the detected voltape,
and compare that with the caloddaied
val that wonld be required to )
mudulate the rf ﬂlml: at lEput of t
rentdfior.  The of wvaltage for the rectifier
may be ghtained from the same source
that nacmally suppliss  woltage fo the
mididation momitor, To malke the meas-
ureiment four steps are involwed |

(L} The ¢f coupling betwees rectifier
and the tranamitter cmst be incressed
umtil the reciified de voliage (M, Figore
d} iz 4 o 5 wolis

With the moie metsr coneected
to the rmu'ﬁur. the Bofse meter should
thin ke adjasted for 3 convenient rederemes
rmlmqt the ripple oo the rectified de.

he nodse meter should then be
cannecied o the cutpit of the aftecustos
paned and the autput of the acillatar and
the sitepudtor setiings adjusted for the
sime reading on the neise meter as obe
tained i\ step E. The level indicated by
the attenistor paned §s equal o the rlpple
level expressed in dbm.
o ey T
evel representing 1w lbatic LN
be caloulated by the follawing loremls

AM hom lével (db) =
{7 Ma)?

L[] |H— =+ ¥,
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4

whars

aed Fy

]
tih.eI rlpple woliags
ben

Hag = ll}:l rectified de yolmge

The FCC allows the me of degmphasis
betwein the mﬂﬁur and ihe i mEter.
If there iz any a
guency comeponest oo the noise, ©
of a deemphasis network will n'h-'rinlnlr
give lower noise messurements, bat sioce

[ Comitnmed o page 35)
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Figuee T

Madsr cranamitier-recadver wmisl, |Deawipey Alican ddddcaien|

Figurn 3
Inpgran] view @ madar-tquipped derep. shnwind the ppi aeficator,

Civil Aireratt Radar

ANY mabam which It ton be practical
{or eivil aircrafl must of pecessity ap-
pear fo be relatively prinitive with
respect to the types developed for the
military. Instead of a highly precize
amdl complex syEtem costing mach pay-
load and high unit cost, the system
e be compact, light in welght, de-
pendable in performance by virtue of
its relative simplicity and moderate in
cast. The imitinl cost and the loss n
paylopd must be maore than met by
betler and safer navigation and re-
ihweed cancelfation or deviation in
flight schedules,

Basic Redar Chorocforistles

A typieal rader system containg &%
hasie clements { Figure 1]

(1) Trommmditer to prodoce the oot-
going slgmals.

(2) Recevwr o receive back the
transmitied sigmals as reflected signals
aff some distant objecs,

[d) Modwlasior to palss or key the
Lramsimiiier,

(4) [Flectromiy goifch tp  permit
tramsmission and reception on the same
frogoency.

(57 CRT -indicilor to amlyze ihe
received intelligence.

[6) Angenna peresnbly to hamdie the
propagated gt and Back and to
coatral e direction or hearing.

Every radar must comprise a trans-
mliter and & recelver which are taned
to the same.irequency bot which are
ot functioning sindzlianesasly at any
instant, The receiver must be ingper-
ative while ‘the ghort pulse is being
tramemitted, The transmitter must be
inoperative once & pulie (o the order

Part Il . . . Equipment Considerations in the 9,000-10,000
Mc Band Where Systems are Extremely Efficient.

by SAMUEL FREEDMAN

Hew Dovelopmenis Ergimer
Beformay-Biadd, lne

of a millionth of & second or a micro-
second] has besn transmitted. He-
tween that vime and the beginming ol
the ensuing transmitted pulse, thers
must b= g sufficient interval 1o permit
the recelver to resume operation and
pick up the reflected energy off & dis-
tant object. During the relatively long
interval between the relatively short

Fldurs 1
Black dairam nl mdar saiep.
{Loaraas [ 5. Ceaep Guard)

[T Y

I
J
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transmitted pulses (a difference of
over 100 fimes), the average power
of £he transmitter (o fow watis) can be
used to charge a pulsing petwork s
thai by breakdown of a high veliage
capaaitor, a discharge of wery high
peak power @5 poswble (many kilo-
walts ). The peak power will be equal
to the ratio of pulsing interval length
ti pulsing duration length mulgiplied
by the average power of the irams-
mirtter,

Since the wavelength employved s
very short (such as 1 centimeters or
LZYy and the antenna is at the focal
point of & reflector many times greater
i aperture than the wavelengeh Jofi-
miensians, the energy is highly concen-
trated or narrowly beamed, This pro-
vides antetnp gains o the avder of
1) gimes a7 more for both teanamis-
slon amd recsption, since the antenns
gyslem |8 commong to both, The result
iz tremendons  instantapecus  power
equivalence which by conventional
radio concepts with pon-irective an-
tenmas would requdire hillions of waits,

The wamammem rosge which o radar
can detect cannot bie less than the time
¢ takes far o transmitter to send out
a pulze and the time that it takes the
receiver o pet back bito operation to
recerve that pulse.  IF this consomes
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twaeimillionths of & second [two micrn-
secomels b, 1t means that no indicabon
cloger than 328 yards can be detected.
{ The spead of radic or Hght s 166,000
miiles par secomd or 528 rards per mi-
crosecond.  Sincs radar signale are
two-way, poing out and having to re-
tarn back, each microsecond of time
iz considered tobe equal to 184 yards
The, crt indicator is calibrated to ghow
elipied time betwesn outgoding pubss
and returning Tefected pulse ap 164
yurds per millionth of o second.)

The thorpmum rasge which @ radar
can detect s dependent cn the trans-
mitter power, amouit of aiteniba beam-
ing, shape snd composiiton of the tar-
get and the sensitivity of the radar re-
ceiver, MNormally, the range |s about
a foll horizon of distance, computing
in imiles, to 1.4 times the square root
of the radar stations’s aptenna &leva-
tion m feet plog 1.4 times the square
root of the target elevation n feet. In
the case of pirkbarne eadar, elevalions
can be very great so that the horizon
is nol always 3 limitation. For maoges
in the order aof 100 miles or more,
power of the fransmitler, sensibivity of
the receiver, reflective qualities of the
targel amd anterma gain became the
principal factors.

Clvil Alreraft Radar Syafam

In Figures 2 and 3 appear views ol
o recettly developed civil aircraiu
radar,! which fentures a transmiites,
receiver ebectronic switch amnd modo-
lator in ore housing, lecated in the
vpper part of the nose of an albrerall
It conpeces with a duodl ropatable re-
flepior ([ back-to-back ) directly wnger-
neath. The refector system 15 mmigque
i1t that two reflectors, sbead of the
usunl one, are emoplaved. This permits
scanming detected objects opoe every
1BD" of rotation instend of once every
J60° of cotation

The peak gower of this radar seup
ig A5 to 40 ke from o 2155 magnetron.

Frinzipie of Cperotion

Sinee & single repetition rate of 400
pulses of energy at BATE me i3 used in
this &ystem, and the frequency of the
input power supply is M) cycles per
second, it 15 possible to bme or 8yn-
chronize Hhe operation of the entire
equipment iromn the freguency of the
input power.. The circost of the mod-
wlatar which permite such operation
i# shown in Figure 5. The trigger
circuit fmkes the 400-cyele &ine wave
and shapes 1t inko & positive Figger
pulzz for  activating the modolater,
which utilzes a hydrogen thyratron
tobe,  Since the theratron s fired m
synchronization with the 400 cycles,

|

(-]
L]

nphame
Thmahan

i

i
Swmep [2clwili

Figora 5
Schiomaise & (ha madulstor ssad s the 9375-me lighreslghn mdar sysiom, (Cwmrieey Adfsd A eseieha)

the pulse Ime can be charged up on
each positive cyele of the powsr sups
ply and discharged at a predetermined
time during the negative cycle,  Thus,
all high voltage rectifier and Alter cir-
cuits aré eliminated. A hold-off diode
fubs prevents the chorge on e polss
ling from leaking off through che
power transforoser dhiting e mpl'.'i\'.e
evele,  When the positive trigger s
fed to the thyratron grd, the tube fires
and discharges the pulse line. The
pulse fine thereby delivers a L8 micro-
gecond negative polse  to the pulse
pransformer which steps it op in 2
ratic of 53:0 amad places it on the cath-
ade of the magnstron.

In this civil atecraft radar model, a
2]55 magnetron oacillaves ar a polsc
width of 1.B microseconds and at a rep-
etition rate of 400 pulses per second.
This is achieved at 4 peak power uf
about 35 kw al about 9375 me. Thas
shf power i earried from the magne-
tran through wave guoides to the an-
fenma, Stmee the antenni Scanning sys-
tem consists of two parabolic dishes,

—

hack-to-back, whicl romEte continueas-

by, an rf awitch b5 psed to switch the

shi power so that of o5 always fed fooa

dich that iz leoking at the forward

1807, Thus, & linear seap s acoomps

lished withoot the use of the common

wig=wag type of mechancal motion

which causes rapid wear and failure

of gears

Singe the same angenna  system 18

used for both pransmission and recep-

tion, a duplerer ps inseried in the wave

puide to separate the transmitted and

received signale  TThet dufflexer con-
aists of two gas switching tubesm a

tr (lransmit-receive] box and o
[anti-transmit-receive} box.  Both o

these tubes age pd the broad-band type

eliminating wany funing adjusoment

The received signals go through the
ir box® into the crystal maixer where
they are mixed with a local oscillator
signal bn prodoce & &l-mo intermedi-
ate freguency.  The local oscillator is
o reflex klystron mned 1o operate (]
mre ahove the magnetron Eréquency.

[Te Be Concluded la April lssun|

AN gD, Figure 4
Biock diadrem of the Allisop rader system,
Fulpsinnizet |
-‘: E ------ o Agimulh -—
irdlgalor orlve i
- |
400 = isv :
P
‘degulatar
i b nrd RE Mizar e
e ] High Veltags — Trabssiim |, b A e
Pl omsen | g e
1 t Parpbalbie
Anrannan
Foaer i fuliemalnz
ey Fraguancy
Swans gl ] fantrol #!
Geamrator ; : ?
b e
4
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Tuh4 a—

COMMUNICATIONS FOR MARCH 1949 = 37

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

Tha Mo 74400
Shield Can with
Octal Plug-Base
Tha werscils Mo, F4400 el comnrises an

el ygulcd  lumsi whialed
T & 156" = 4% o low loss brosn
phaselle oetal plug bosi be 7, and o baw
thinld 1o Fyrthar sstend Ew shialding
Diectiagmarel Bor mtrenling Tilbers, Buredd lreuils,
refays, |F Bronsformen, oudic sompisenh,
comphibé midgel cmplifern oF othes o
sy, whe.

_h'"'

Mmfs MILLEN

MFG. CO., INC.

MAIN DFFICE AMD FACTORY

MALDEN
MASSACHUSETTS

NAB Meeting

[ Contmmed Jram page 7]

president, WSM, MNashwville, Tenn.,
will presube at the pm sestion on April
7. during which hwe papers feataring
nudio will be offored:

AM, FM and TP dudio Mecture-
mends! Frank H. Mclntash, consudi-
ing ratdio engineer, Wash, D). C

frrraved s thic paper will be ihe cun
rmd FOO oudis requersmenty cencarn-
Hig  mEpsireseabl  # @S FrapeEnNCy
rharactemindicy, barmpmdr  gigiordion, gad
the  mcithads  cireehilly Sidd ar  FocoE-
mentad for ghele determination,  Weln-
toak Wil defing  percrmdear  sssdiuliie
fer bath FM and AM Sransmitiery and
deprriy  Rarwsmie  Sliormsn | onalnsl,
koth by mommablon precss of andividzal
harmignds competesds and NH 5 mbarsri
mienlt, wnng g matabiy dudsetion facter
welir anil affér proaciicel suggedriems far
¢ mranaresant gf dhdde cRarecherd ol
add réguiremienls for auidekle rquipmest
and Elierr fe addwre Scieplancs Aofare
tir Comimirnsa

NAR  Eeeording ond  Reproducing
Stordowdr fer Dige e Mogeeie
Fecording © Bobert M, Morris, madio
facilities sngineer, ABC

Tidy paper mlll greaeni a brief israry
aHleming Bed wired far sed detablickmesd
uf revording  gad Feprifucing  atandarids
ie fecilitele the rranomdicel préhpoge of
recorded wmatgrial amiomg the Droodeudiers
af e Llased Semdir i"lru:u..: piarrs
af the problemd emcodsdiced 1n srriming
al ki predend flardirds sl by oedidasd
g dhere vl Br @ Mdnidhes of R

ihadey yal naromalead probleiss faciig fhe

H‘rrw;:lp and  Neproduce Standerdi

| Commuidiar, iandards  thar  far

agrand Hjda &h magnnle deps cnd Blocs

I-"l-!.'rll angpigerphion alio sill Bbe v
iz

Magnetic Tape Rerording ond Repro
.'J'lu'mn Lkr. 5. |, Begun, vice gn_-gi-
dent o charge of engimeering, Brosk
Dievelopmest Ca,

Dr. Bigun il engdvay e slghipe
performancy charadferiniicr of megnah-
amd digk recarding qulp!llﬂr Nrviptoed
el be felils of skpiecadion: recording of
FrAQFREGE r-d.:.f Prpmipadiitd df rome lele
Himy Lidme Y] mrrn-r:-. CEmpa
Wig a o -:.-':HwI of prrigrdmiah ; ad
- fhep-d it rn-.1rd|.r|.|:| [paviodia  pguep-
el

Pr;i:'fﬂu n_f_ Mogmerie  Taps amd

I Aewr Melahien fo Magnedic Kécord-

img; Heynolds Marchent, develop-

ment engineer, magnetic tape equigp-

men, Mirmeisla Mining & Mang-
facmg G

Marckans will prpioim the reipidon af

ki praperiids dp ticarder drn,pu dnd

rall wdtsunan fo fhe relaies !rﬂ__ﬁ.l'rlln::

df datrtous  Brog il

e v Tor chicheay Mr _prr_fnrrnl!r_l lf

puipeend, dehich rnciedd, ™
N'J-Irl.l:wm sawiing checlang gf  ampli
fipre emal pleperonile paee chesks af head
adlgwimenl, Jape dimgoan, head maegr, fag-
stap deewe rpeed, Mag e, dlc

oA Wem Porlalle Andip Awmplifer for

AM-FM-TF: William W. Dean,
audic enginger, browdeat engineer-
secton, G, E

Dieerebigld ndll by @ Ilpaiind ke Sal-
Pery  paviabile Ty meblifier,  wilick
I'il'llll'!'i! o deepane preillalor fer check-
g foia A

Friday Marnlng, dpell §

Presiding at this third session will
be William B, Lodge, netweik ddviser
NAB engineering executive commit-
tee, and vice président in charge of

BIRTCHER

STATHLESS STEEL - LOCKING TYPE

TUBE
CLAMPS

Staknlein

I;I \f.l.ll.ﬁ.'l'lDHS

Whers vibroticn is o problem, Birtcher
Leadking TUBE CLAMPS affer o foalprasf,
prociicol glution. Recommended for gll
typees of tubas ard similar phog-in com-
panenks

Mora than three millon of these
clomps fn use.

FREE CATALOG

Sertd Par eiirrales of Birdtcher glminlsgg
rimsl hitin claregie and car slomdord cate-
Lo lirtng felse beose Fpopk, recomeanded
clamp dedgia, ond poce K,

THE BIRTCHER comromation

SOEF VUSNTINRGTOMN GE

LS AMGELES 53

genefil engimeering, CH3, Featured
will be six papers on antennas, tubes,
rectifiers and transmitter design

A  Loop-Amtenng. Sprtem  for TV
Srppocarting: A, (. Kandedan and
. A, FelienheldsFggesal f:lmu'n
munscation Labg,

Lapign af & sery broadband erianpules
suck {- illlr.rnru kel frobwres a po-

aral diplermp A Ity mshich -'Pdth!lr\lfi the
anipudy of @l draiesifdess In oo nngiv
cgue  irdddmicrien line, il be e
rerib

A New and Low-Cost T Trangsir-
fing Andewita; M. W, Scheldord, en-
mear in clar of rescarch, and
wrence B, Ecabe, enginesr, An
drew Corp,
.'-.'m!:‘-:
Biebe s, S i peae
p-h.-:p-lr far Breadbamd  radiolorr asth

elomans conplitiag of minftipie rads ok
o wadd  parn i L gl g
k= @ geneTam shafs tohich win g .plu_p':
radnd T wRild oelbh gl AEEiromy

l'l.lI FRIRAREIMDE (s fo  auberronAgcrdd
und pliced gr o achlawd Bhe ssecéimry
froquansy discrinnnaiem nith o MG

of phpsical maderiad gad arihesd I
iHPFiEAl:  Feodierar, L FAE T s
eiraie dor selrang

Lherrgm Froblesis in Trieds ood Tetrade
Tuwhes for High a"'f'.rqr.'i'rl-;:i.l O pern-
fiom; Dy, Howard Doanlittle, deval-
apment engineer, Machleatr Lahe

Thit pupar wnil delpld e adepiadion
af iriads sud Firfide ;‘I.IJE.I.'I'IIHQ fakwy i
Ll -phllrt'-'dhun = 100wy fr,
Fsgr. - Thi r af b FI—:::"{
SEFGOIEIRSY, dad  indwotoncy,  packafs
-fﬂﬂi:l'ﬁ.l'- dswridy, and sdegévpde  diimae-
dam neill By pratyesd s reladan do fabe
riratitii ez hinigqmaa

Nevplepmend, Dengn and  Apphicodion
of Super Powper .Irﬂrufu'“ Aadic
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fatien; 1. E. Young, manager,
tooadcast  transmitter  engineering
growp, RCA Victar,

Vaung w00 didewibe pbe dan and o

duciom depgs profens which e e
mi:-r.h:m'-:' rrmy of B tremgmitie?

Fipi LA lh ll]'-l?'-l HiL D-hll:
o iy B

"Mmj ] ’.Eﬁuﬁmﬂl B -'H:I-P’h'
i rehaan o L

s WTMIFL, WERC-EM .udwhn
P THEPY P e

Awtomatic Seleetion of Broadeast Pro-
grom Cirewity |, Jobn A, Geeen, bead
leoadeast  engineering  depariment,
amdl Fobert D, Emig, englneer,
bromdeast  engineering deparimant,
Cedlics Radio Co

i prideading peper, sl gdeacmibs
Fl ﬁ:';-‘d'ﬂ*' The Autsporilisies, gud
iy relaticn dp Brosdessi  espinparing.

rira mall direlsve bow Afiy  progres
sirpady -l.i fl]l jrdrr 1.l'|r'r Ipape can he
ruiichid glimf fram g TEHOK

t arperal |' iurnhr Heritds ke by
ﬁ:ﬂ - ik ;:;lf'ﬂl'l in Bfvance af r
ml! poime, gud pmivhing sofwts nies
T’ wrate buMes 0 ddpreares.  Hrop
u-u'.' s TRy e il

High Foltage Matollic Rechifiers Ap-
ied to  Hrosdeast Tronemitiers;
iarles K. Hooper, advisory engi-
neer, and Melsom B, Tharp, design

engineer, Westinghouse Ebectric,

T. HEHn mpar, aall  reaal
mﬁ#’:ﬂwﬁ: Prl':_ ewd A Ab
FM beasdian trpapmitierr.  Dala adid
by oferad on bhr armifrn# :’-'H"ll:l'-;iﬂ-ﬂ-
picd af hdgh vateapr relpmeum  recHfCRS
Bared r:- Ihnru'm dekidevapienr pud
pefedl  malion  popeniimce.  Efisiinsy,
repulrditn, sgeng - efecrs, ppeea fre:
mures and rexts af mdellic ¢ fri o
compirad  wath  pebe o Feeilders, Wl be
degridded.

Affernoon Seinios, Aprll &8

J. E. Poppele, member, HAB engi-
neeting executive committes and vice
president and chief engineer of WOR,
will preside at the decond pm oeeeting,
garmg which film pickup, projector,
kinescope recording, viieo smanners,
TV studio highting and TV receiving
~antenogs Wil be disoussed:

Ironogcope  Film Fﬁ.‘k.:;jl Fysiring;

Harry B 5Smith, head of special

projects group TV irensmitting
equipment division, Allen B, Domomt

Labs,
Beudh well prooemi ; drdrriphion  of
DuMoni  fiwm  Mebng Horiing

writh dhr cphced imaps ich ir I'l'\i
i The PHEICOR moraic sl W
sabh the mider orbpud sipgnol which o Hl'll
B the miergs canbasl dguipmmd,
The Ioprovid VoMM Eymehrolis
Pr:r_;m.rr_; H. B 'F_.lnrhgr, I::|¢'||'L'!IEJI'1
EIFLHW' TV . engineering  section,

Thir tadh ol be candernid bk d
shitteriery pr

for TV sereice wmbrh wads imf.l Tl

fromi g EBrypdem fzch nl-rullnf b ]
the gyer geadralod, v frgEmprni
e nnglr ;l'rnnr: af AnErmnity.
Orpdir i:!liﬂh mrurm :-.F & AEpeTei
§ .fn' ihe _ﬂ Jnlur.l +lEcior

livirs d,.  prdgictar  hioad | weing b
ramda jlud datin. rpdid - itk an sx
trpmiely fail alarting emd afapping dimic

Kimescope Hecording; Halph V. Little,
Tr, supervisor, theatre TV engi-
meerng section, RCA Victar

LI“H.r Wil derewile s T
':nh:i' musl by fl:l:r\;:.lll.\l i

lem-d fow Fhd purpoid Beceddd & e
Férreey bitssrm TF miciem frome
gusmcy af I pee second ol eanere
ol tedlisn  pefwey  fromi Sregumey
w38 per phepnd.  Discwissd vad b the

{ Confimuay an poge 305

== )

B

pet Network
De Shows
Use it! D

]

- -
LELL |

" Nothing like
High Fidelity Broadcast Dynamics

YOU'VE WANTED microphones
| like these! Perlormance meets

the highest FM and AM

broadcass siandards. The bass

end {5 amooch and fae

" Pasponm #0588, |

The highs are particalarly clean
and peak-free. Construction

En is extremely rogged and
L' shock-resistant. Omni-directiona:
Each microphone individually
Now “650" [nhorstory calibrated and
Respanss -+ 15 88, certified, Try one. Compare il
& et o 15 ke with any mike in your own studios.
m;m Mol Write for full faciv today!

ELECTRO-WOICE, IMC., BUCHANAN, MICH.
Extpeot: 13 Emal 80 53, Maw Terk Té, U5 A,

Impedascn Sefnclen @
Lt Prics........., $15 =

How "545°

0 e dn 15 b
Qulpst =58 db.
Extenel Shock Maunl,

impsdanee Seectar,
List Priga. ........ 500
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NAB Meeting

[ Comtinued from fage 29

many &y which the dma rpnléms are Féc
anceied ond bow ki pgwipment may b
arad fu pitker che rnple {ppminined annd
secording | oF M daubly (reparafy srued

|y mak

A Cothode-Nay Tebe Fideo Scomner,
Rager [}, Thompsom, prn]:l:t -
neer,  transmitter  divaten, Allen
B. DhuMont Labs

Thempasn it anglysy fig Hesvry af
e seannee il @ prechoal addrosch B
rerpudds for pradurssy Pk repber, cov-
rasieng far ol ;Hmmu:r i garma
carrecitan,  Althoagh the wmid dereribed
war dedigried b onid 7 6 I glass shdles,
wwrrahids har bran Ay am lln‘q-
mslic fids end ide chimgd sepuimes far
artuyfae sl

MOORE

\SET 'SCREWS

Gemrral  Parpose  Telewnan  Siwdio
Lighting ; Hichard Blomnt, engimesr,
lamp depsriment, &G, E

Wigwiii aell sster Piapical cgmdpmisnli
fuitably far dhe variger .Iluhlrup taaka,
dnd exleuiafand cotmplaled do predice dhe
wewmdir of wabli needed o presdde Ihe
dienrkd fodlcandld japal, He il sham

a AFFaHgrmeal o 8 gimeral miilry
riugdia

GEORJE W. MOORE. Inc

I3 OE&WER 5T AT R, ALY

Telewision Recetver Awlemna  Dhesigu
mugl Smetallolion; ye editor,

In this pigar LA sl dhzrnors gha im-
peripire of the seoeiiang aHErHRG. F3 i
falrcasier mmd ko dp famuligriar thy Ser
wod Man =ik fhe  pesiculir Fl:riln' o
animnes io wey fer mafmnm puckuep |1|I
TV shaind.  Alss detdied ol be cis
ridd and mathodr 1@ wir M aiminaimy
pbaitr med indevference raused b3 FM
statinr, Pl rarvivers, TF recefnwr lorsd
arcillilerd, TF redfisir isder  Sircels,
TV recwiver muapp corenids, premar gie-
thirmiy  agniigmiond,  @hicirossdical s
induiinig dppmlua_ ham wige, man-mady
ddiricer. LB malll aira anl]:rlr frangye
area Eeimp l,p;rﬂ.i.l.r iHrFur ?wj i
antsrnes  mick ge
ileater  Eevufs -uhu.- by ﬂm‘m-.i .l'dr
demrnrtrationd  fram g 'y anérnnam;
veicks of fhe Pade (Rvalsng  coereol
mabthmg  For Fralhm  ambalanced  and
AR ﬂrnn BalHowrd JiHer. BdEpHildim i,
divider and drcaupling nrbwarka for |§
nd Ll sl Fanlihd. ST

MAXIMUM
PERFORMANCE

Tim Lansiop GSignavars
Soemkers will mevlde an
alsiogi mpbelevalile reals
igm. The expatience galond
threagh & geartsr el @
vanigry of |eaflefsip =
% yoond  repeadiction
fedd hid gume (pes their
deveicpment wed design.
For masiisem - drneme
manpE amd [rEquERey e
apomse pompare Jim Lis
sing Signmiwre Speakare
hedrre Yoo b

A FProgragd Keperd om Uiera fugh
Frequency Talevirion; Dir. Thoomss
T. Goldsmith, Jr., director of re
search. Allen B. DuMont Labs,

Doy Galdiniith wald deensr ke wpl

liwiiom. af akg whf & Lr arhending
Fram ATS-A00 mie, and detadd the progo-
phion probigey s phe whf bowd, pocdild
ellpcatiim af fréqumaler ¢ Bl giahans,
profesl  prares  af Ermr;mh-.r and ra-
cEng mll,pmnl Jetforthescg, Feead
arheduler  awd Bowduridtihe, Black
aad nuhiks, -ruw. -rIr

FOCIndusiry Rowngiahly - Royal V.
Howard, NAHB Moderalor.

For the Covanisiion

MODEL B

Sofurday, April ¥

At this, the fifth and fioa]l meeting,
will he offered papers on persooned
training, faciimile and whf progress
In addition, there'll he the anousl FCC- Tohat A, Wilkoughbe
Industry round-table session.  Presid. e Bl gt
ing will be Osear C. Hirsch, member, Eﬁ;‘fﬂ‘fw’“ﬁmtf;":;f_:;
NAB enginecring _"“-’“““‘;v?:'“"m" Technical Infermation Division
:E‘Fr ‘:_E'j ”"'E{""“’“"“'—"'" EFVS, Cape James E. Barr, chisf,
sirardean, Me.:

Srandard Broadcast Divisien
Traiwing of AM oud FM Enginsering Cyril M. Braum, chief
Perpomnel for TV Operations ! Whit-

FM Broadeast Divislon
ney M. Haston, technical traindng Edward W. Chapin, chief,
director, NBL

Dhwigned sagcezally for
mumic gF ptema and
gublie addeecas wae
Has exceptignedly hilgh
effipisncy, Ressm-
mended  fir nperation
End Frequenoies {eam
Bl jo E500CP.E. with
B mdlmEm oamkls
ratiey of 4@ in | 5200
CPE

MOBEL [z
TWO WAY BYRTEMN

Laboratary Diviasn

Depigued expacially e
Fil Mosiring and high
nullle hame  soend res

uctiem. Hoti#ed i &
Emuhiul ol Lyoe el
AN

wrii fer Deetripile Cilaiog
tnlar Ind

BEE YOUR FORAER D@
HEND DINECT
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Tivr pager wnll pudiing o course af m-
rirnction dengaed g drEn MMJ“{.&F
thy praghical applicansn af i .
promis bncwlpdpe. @ b bosed wpan i
mmﬂwh rt:';u.r m.-|I il -"Iill'ﬂn';

nn-p.lul of fexpl dmwm awmrn A
aeidends ey, '.I'Jl-l mrhady -'ll" (8

relechi
:HE&E__H:#HHT;H EH!’."! deveppd

dincudfad moapme difal

Reepnid  Advenasy o Hropdeari Fac.

mrsle; Tobn W, L Hogan, president,
Hadla Imveotions, Tec
Heges wmnil diprugs imgrosmesnis
_Fu'ir-mrr prangmission nazhin FOC Srand
,and il e paTRAnGE
ihﬁmmﬁln-r repradupfion.  Algk  deEerk
i il High #. The faidar devaloh
memds i mul‘llﬁn’ fecsinnie mhich mam-
i@ esaflaaioue Pranimirise sk rogp
wlyr sownd prog il b i
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Curtis B, Plummer, chief,
TV BHroadeagy Dhvislan

Foy Indusiry

A James Ebef, WHMBLD, chairman
MNAD engineering execotive com
r'1i.1.1ee

K, Je WMAR,; K. W, Pyl
'E':'. FEI; amd 0. W. Towner,
Wl—Lﬁ.S, members of the MAR
engineerimg oscutive commaties

E. M. Johneon, MBS, network ad-
viser NAB sngineermg txecutive
comemities

Frank Marx. ABC, network ad-
viser MAD engineeritg execitive
commithss
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WMAL-TV Mobile Unit

(L entinged from page L1

tiom on femiole pickups, eeery rea-
comable conssderation was given the
comfort and welfare. Foam rubber
construction chairs are provided fo
the video aperators and the prodoecer,
Ta combat the extremes of weather, a
3p-hp air conditioning  unit, sod &
generous  sized  gasoline-buming
henter are built in. Forced ventifation
keeps the air fresh st all Bmes. The
interior 18 hined with blreglass insnka-
tion, coversd with perforated alumi
nam shests, thus . providing oo
pepustic treafment along with a far-
face which is easy o keep clean, To
eliminate tripping hagards, and pro-
vide o ghean, duroble Aoar, all ineer-
connecting  wiring i concealed in
ducts umnder the msphali-tiled foor.

Maistenanes ond Sorvics

It is hoped that we neyer have
gquipment trouble while on the air,
bt secazsionally o fallure does escor
A number of features 1o expedite
emergefcy service lmve bein incor
porated in the design of the mobile
it

The power supplies and =vnchroniz-
ing units were moontes] in 3 sepATRRE]Y
ventilated cabinet rack, with roll-owr
shelves.  Tubes or fusss in any onit
can be changed easily in 2 matter nf
seconds. A complete ser of pre-tesied
tubes are available ip the fybe drawers,
protecied m transil, ol ready for in
stant uss when needed. Fuses for the
power panel are kept i a compart
ment above the panel

For those repairs requirmng repluce
ment of component paris, work-hencl
spasce s available onotop of the com-
partment  where the cameras  anrd
viewlinders are stored.  Here, ges
equipmient  and sobdering  irom, eto,
will be found ready dor use

While ihe featores of onr mohile-
unic design lemd themselves ideally to
nperating problems epcountered in and
aboat Washingtui, it = realized 1hat
other stutiwng in different parts of the
counety may. have problems requiring
specipl treptmend.  Further, 1L s fely
that = procuss nf |'_||_"I|'|_'ll,:-F-II|¢I'|'| in this
field is & never-emding sk, which
must he pursued unbl pefinements of
mabile ooits and pperatons peach s
stage where: more and hetter srohe
apal pickups are ecopsmmicnlly prac-
tical.

Im conclusion, we should ke to give
credit f0 thase members of  the
WMAL-TV engineering staff, whose
previous  Operating  experience and
constructive  supgestions  helped  to
guide the evologion of this mohbile
unit Trom  the preliminary  design,
throdgh to the Amal interior wiring
and outhiting.

.

hedlzeer muini'V

FM ANTENNA GIVES YOU

GREATEST POWER GAIN
PER DOLLARI

| WRITE FOR BOLLETIN 84

| hun#umfﬁ%

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

+ Power Goin of 1.6

# 10 KW Powar Copacity

% Top or side mounting with equal
o

- Weighs only 70 pounds side

mounted; 450 pounds top

maounted :

r Low initial cost—low mairtenance

+ Omnidirectional poitamn

% Foctory tuned to required fre-
guency — no further odjustments
required

“ Single feed point — single trans-
mission ling ‘

Buill 1o withstond winds of over
100 MPH

*
“ Antgnno con ba completely -
sembled on the ground

*

Insulation reslstance of feed line
con be lested withowt climbing
towaer -

WANT THE MOST EFFICIENT
LOW-COST R AMTEMBA FOR
YOUR STATIOMT BUY THE
AMDREWY MLULTI-W!
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Use ICA TELEVISION,

RADIO AND ELECTRONIC PARTS

FOR EFFICIENCY

™

é\

thir ri

an't

ICA produces the oation's grestest variety of
televizion, radio and electronde parts. Pioneer mnd

of countless standard equl
cision instrumen meat gl

Thousands of industrial mamafecraress have lound 1CA
t nnywer o their pr

pendabiliy, qualicy, price lnd tll-around performance, yoa
bear ICA.

If it's a special fram,
are nvailable, Send your specifications for guick estimate,

OVER 2000

TESTED STOCHK ITEMS

NG INLG FROM
CHAS515, CABIMETS
AMD AMTEMMNAS

Ta Telavizion Accessorics

waﬂ aqualiy

at, ICA's wide range of pre
it all peeds,

ohlems. They koow that for de-

item, ICA's vast manofscruring facilicles
Catalop siailable pm reguerl.

lns“ll“e CORPORATION OF AMERICA

EMSULINE BRILDINEG -

1&-02 J"Ih Ll '{HJI. & LOWNGE ISLAMND -

LITY, W, ¥
I ¥ Mimsl, Lan A=geles Calif
| PR

T Madee " F feeia B )

or aeywhere
aparl fros
borrier sirip,
ond  guickty
sippad Inl
akken by,

i with Jimtars Barrriid Tarr= Fat.
minnl Priga, Mos. 141 and DjpTes
bl i I b 0 e baals, fess

Simplifies woldering. besures comech con-
mertions, Saver fme. ldeal fer heatesds or
ewble assambly, Broie tarminals, eadmiim
plizlnd. Bokaiite mouniing. Band for com-
plete dols.

HOWARD B. JONES DIVISION

Cirvi Willy, Cinin
CHITADS i

Tdeh W GEORGE 30

ZOPHAR
5 WAXES
j COMPOUNDS

ke s e
_CONTAINERS ond PAPER
IMPREGNATION

B -
FUNGUS RESISTANT WAXES

FAUARIWAXES sa¥iO9
hhn'l-l!lﬂlﬂnr

W“*F‘!!H J]hrmﬂtq_nl

-_"r.-_,
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Telephone Recordings

{ Condreied from poge 12}
extensinn  telephone o one of
Riucling.

The connector itself is moumted with
your ather apeech equipment, afther 1
the telephone equipm:ent FOOM T TEEF
ane af the tacks  The output of the
conneator i broupht o3 special plug,”
to which is connected 110 volts ac, the
start recording control, and the G0D-
!-'.]117| gpecch output of the recorder.
| The 60-ohm line iz nbout the right
{1evel for the remote channe] nput of
| the console, This is mixed with the
microphone  output and fed through
the sudition channel to the Tecorder;
using the setup shown in the block dia-
| gram. Very satistactory tecird ings
can then be made by leaving the an
ponncer's mike gain at some predeber-
mned lewel and riding gain by furning
down the volume of the remote chan-
nel whenever the local announcer is
talking. This 13 simpler than it sounds
and eliminates the rasping  quality
which you wsould get when you allow
the  local telephone’s  ootput  mide
through on the recording.

If a tape recorder is wsed instead of
a disc recorder to record the nker-
views, you bhawe the fresdom ot rear-
ranging snd editing the material with
sCissors and scolch tape before presen-
taution an the ai. This ke a [ittle
practice but it isn't too difficolt.  Fops
caused by splices can be eliminated by
cutting the tape diagonally while splic-
ing a3 shown in the dawing

Yoo will nogice o beap every hivecsn
seconedy om the recording.  Thiz is re
quired by FCC regulations o warn
the party on the other end of He wire
that he is being recorded.  Filters are
already iecorporated in the connector
box but enough of the tone will still
leak theough o be irriiating on the air
playhack

The circoit diagram shows the eon-
nections to the recorder together with
i tone Rlter which may be usad with it
Sioee this Alter has a very sharp re-
jectiom alot, it will remove most of the
tone without affecting the rest of the
connectar’s oetput. Tt will not be en-
tirely effective aince the 140-cycle
herpy is loaded with harmomics

Much time can be saved in the mital
adjustment of the Bler [F an audio
ascillator 15 beated wath the b-e:p of
the connector, amd then used for subse-
quent adjustments of the bridge. The
oistput of the cecillator is then inseried
at terminals 3 and 4 of the plog and
the output of the bridge 1= conpnected]
o a dbh meter with an ampliber, if
necessary, to make the meter more
gepgitive.  The econsole audition o
meter and chamnel amplifiers are excel-
lent for this purpose.

the

J Lurmmy SE—MT—IIC—Y% tlox
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News Briefs

FERSONALS

B T. Seachull i new president asd chigd elee

trome anginger o Seiehell Carlaon, Tne  Mew

Brighten, Minn. A, P. Seichell i wes presi

e inid nfice ﬂllllg: B C Carlson, BECTH

LRFY-EFEATATEr  WN0 II machanuz] a=ginesi !
) Jehnman, seled sankgse.

H. E. Tayler ks fow massger ol the Alen K.
DvuiPloepa .i:.;u. Tewvisian Tradsmiiter Dhwialomn,
and B. E Hegeles, mssistani menapas
{(rihar mppsinimemis [n the zew aivision are
. W, i-r wiligad, snginoering mamager) O
B resnsiosd, manufagiarisg  mansger;
e, producilon conired menager; and P F
rmdam, drpaldy cenioil masager. y
The Telerislem Tramamitisr Divislon eecopies
|r:| ;ut building at 42 Hardizg Avende, CEHbomn,

4

H. E. Tupler

Roger M, Wik deed Bbw pkall nl M, Wipe
Eng., kave mined ibe deahnical stafl of Philes

The perscass] al she Wise orgsnizmsinn,
marly ind gt Rookvilke Cepeed, M. Y., wi
MIIDE i labdckbdrsén = the filant of che
La la Tubsy {a,

Ameong 1hase o the Wiee R whn |n
Philtn l.i;\e- H. Kemmath Jakiar, um pmild:q:.mi.:.
chargs of en ering oo et M. Wise, Inz;
Jueegh 'Tiﬂ r=a_|-rrjl'l.'-i E. 1. Hoftman, 'I'El.rltll_-
FEENARET ] vifia sokmisiaitng toha plgg:
andl D Philep %Lll'hbllm and Eisari L. Pus-
L]

Harold M. Melmark hoi btem named vhief on
gincur dor Thclatle Badio, Inc, Chicago.

Adlred 5. Cartsar has jmned Cornelt: Dubdher
8 paslEant 4o Azlbor Williame, wales samages
ol Ped Chpacitor Manoiprenring [Hivisen

LITERATURE

Efize- Yoo, Inc, Buchanun, Mich. has re-
bexped = buletis, Mo 4 with dote oa dy-
samic swisrophoacs developed lor PO Gnd AM
El'llﬁ:iaq! 1I|Er1linl

tin mlen |llstmiies meld descoibes che B
mpde] 425 shock-prond desk geand

Chicaga  Tramsformey Diviios, Bssex  Wire
Cerp, 280 W Addison Se., Chaags £ P |
hawe prepated o 4-p mikleg describing 2
line velevigion Lrasddormer

Tnctaded & the Hpe dve  televisien powar
trimafnrmars, veriicel blschiog ssolllator Lrasi-
larmiert, verlical = oaleEL 4 Inrmers,
end u herizemaal scEnn i Tormer.

Cornsll-Dubiller hss releassd @ $-pags widenr-
#irlm iRl MolGF runssiy capmeltor eibabeg,

g

Eight sections toyer. Mplor part mumbers
(alphabelieal  lingingl: matse past  mrmbers
lillhrrlIr:_r-'ll Bsiimgl: crome e of 000 replice-
mEAtE Lnumeres]l Bgbing)] feplacemants;  teghe
micel indgrmation] C-D cataleg |||:|u:-; indEr-

ferencn Eliera) serviee  mikes.

Esllogy Switchbowd & Supsls
lli!ldurrplrld i ;I:Hl:m,.‘ mmrﬂ;—.ﬂﬂtﬂlﬁ
I, deigiliog momsm| wod selaysaie  gwbich:
besirils, aned kb 2 Apparatos, sim-
purnant pprin,  waeE repaadery. Saffier drstrma
anid Jl|pp[q llefss rangl irieh belephone pales,
gll'"mr':q wllrgmanﬂ : In o linemen's Bsale.
nre nl, ICyukrak
ealitiig & :rlll.-\:n.::ﬂ_a Tl ha

The Gates Radio Co,, {uivey, 1L, hav
lished 3 hodibel -tllhll-ldl:l.':llnq:"l'l:hj d:ruﬂ'ﬁi?r
i dby FM Brogfast Sand
Prepased by 0, E. Parker, the hooklet de:
Eneg sianding waves and desteibes detrimestal
afferts of slanding waves, power losses in rrens-
Hinee, b, arrers dntraduced in ghe

rf gobps meber resding, aukenns teresinetions
|

aml N e g riedhods,

Choice of 626 Tubular Resistor Values

IN STOCK

the Variety! . . the Range! . . the Quanfily!
Ready te Meel Your Needs Quickly!

More Ward Leonard wire-wound resistors
have been produced and used over more years
than any other make. And records show that
cquite often a shock andl as the perfect anserer to
many an induswial need | . . for application, for
Jrevformance, For ecomomy, for guick delfvery. For
example: there are 626 YViicobm mobular siock
values in fixed and adjusmable types. .. and
many others . ., promptly available! 11 pays o
check inwo them . . . for yowr réquirements,
Contact your beal Ward Leonard
Autborized Industrial Distributor.
Send now for handy

Stock-Unit Camlog D130
Badie and Electronir Diriribetsr Dissilon

WARD LEONARD ELECTRIC CO.

Fl=M Waat dockeom Blvd,, Chicags 4, UL §, A,

L

- WARD LEONARD

Ohriveioe  RESISTARS » RHEBSTATS + RELAYS - CONTROL DEVICES

B |.| .1'
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RaDID

EMGINEERING .

52 YAMDERBILT AVEMUE
MEW YORK I7, M. Y.

Croup
Subscription

Plan

Saves Fifty Per Cent of the Yearly Subserip-
tien Price W Four er More Subscriptions [In-
cluding Your Own} Ase Properly Enfered on

This Farm.

| Year —%1.00
2 Years—3$2.00

Fisane soier anmmal sotacnipiobid (12 [nages)

TELEVISION EHGIMNEERING

for wach of ike ondermpred dof which payment bs

exdlpsed gt ihe rafe of 61,00 each, {This rute applies oply o4 of momd aubesrighions whes

oeeupad

ipne are pEven.}

x —

Mume

Address

City-Siate
Cheenpatiomn
Emplovad by
Matere of PBusiness

Yeur Tlle
Your Deportment

Mame

Address

City-State
Cheapation
Employed by
Matare of Husiness

Your Tithe
Your Depariment

[Bnte 1 Manidicture, Hresdssid Btilon.

Mume

Address

Cliy-Btate
Oecupation
Employed by
Muture of Bosimess

Your Title
Your Depuriment

m""‘“ﬁ. I... Fes

Mume

Adidress
City-Stute
Dipenpotion ey

Employed by

Mature of Business, |

Yeour Title
Your Deporiment
toledal

]
wriss m_"nf the

CHIEF EMCIMEER

{elinwizg &

FLURCHASING AGENT
State vour classification  net listed
This Groap Seni In By—

Mame

Addrens
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Cihials 1 Wamalssiuser, Bovsdbel Biakies, me)

1 classlfcatioms wre regulitl 10 complete oir peccdds.  Escl sobserfber should
shadtione. im - kpsce  mdicabed

wikitianad names
EMGINEER

Tlea far

wparsts shesl of puper

EXECUTIVE
DEFPARTMENT MAMNAGER
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The Industry Offers

HEWLETT-PACKARD MICROWAVE
PFOWER METER

& msmnmare pywer meter, modsl 4304, e
pigned  to iutm‘ﬂl.l'.ll:l"Lmﬂll.l-'l powap  de-
-.-Euu: I & wrasduzd reter, has bacm ame
hormend By the HewlaiisPacksrd Co.,. 1% Pogs
B Hoad, Talo Alen, Calil. Power level ia
iead directly on s 4 sguiss meber face.
WMeter cunsists of an er bridge, ane grm of
which i @ Barreter. Tha biidge 1 n bzlance
wiik zers v powses G Ehe reker, AR
powar g applied to the barreter, an efmesient
we Jdmdie) power |w mubsmigizcally removed, T
the hridge memaime m balanpe, A wiew reeds
th  change (0 @l or lewel Thid meiwr,
eilibrate
uf the f
The |mdicatin
pdditlon 1g- 15

in miSreatel glves o direes mdicalxin

wer b Che barrwier. -

ing. mwte= i calibrated in dihe m
ineasr milliwatl calfbralion

PRESTO REPRODUCERS

Hepradurers for the /¢ angd laseral recordings
higve heem annooneed by Prests  Becordisg
Cacpe, P. {1 Tax !-.‘.t; Matkessuck, M. J.

Enr sindel, the 15)-M, for microgroove -
cordings gongimin of jha =rm, hedd geca, cart-
ritlge, riak, and compenssLing nevwork with four
poatiinon  wwrtch,

Agiolled meded ihe 1%-B, I idewizeal bk is
lor standerd latersl retacdings.

Tha marizhige is @ Piokermg wich dismond
pemi stylus of &ither ooe mal or 1§ el b

radiug = b L o lar 1yg= -
g nERpeEEIFElY,
Accidendal 4 to the di | akyhas b

miniznized by o se1 soeew limiting the down-
wird swing ol the arm

cofpeRsatar network and swiegh Emvlﬂr

characterwtsey Bar cebradbeting far re.
angs, FE rpei phoao peeords, MAD record-
lngm. anid resordings reguiring & lerge roll o8
wi the high end, Tes ffegumicy seiponse ol the
eompensabar |0 the worigos sguelizar gowtions
in sk 1o be praciedlly snafecesd by the valme
o the terminatipg fowd imuedazcs ever u g
ol v nhme & High Eepedones

pro

G- POWER SUPPLY, AMPLIFIER, AND
QSCILLATOR LAB. INSTRUMENTS

A Tee of besk, solt-type laboracory dnseru-
rémis hag heen develnpol by jlie Ganiral Radis
Company, T Masmsschaserts Ave. Cambesige
B Mam,

Thies walty are oew syallsble; 1-watt gmpli-
far of d-db gith, Sviring the sange [eoss 30
eyules 1o B0 ke; waclluios, wils plug-in tumin
units, raibag lrom 400 gyeles Lo &} me; an
& = pawEr that plags dnls Zibeés
the selllaser & the gmplider
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Fifore 13
B, 5 wnd vewr lof HOTY muble, with s@aplér efecis ischeded

Directional Antenna
(L amkimigd from prge 16)

from being swung oot pf position by
wind.

The amienna is constructed almes
entirely of  mlominem, Reflector ebe-
ments are 37 tublng, and are inect
atmosphere are welded to the suppore-
tag alumimum channels, The dipole is
maie of alimmpm angle  The insuls-
tor that zupporis ome of the dipole
arms i pmned o prevent furning. The
authemp tipole arm s connected directly

t  the  srppotting  strochare,  as il
wag fownsd unpecessary o make any
balance-to-unbalance converzion pro-
visinnz.

Rofercmacs

D Krsus, The Corier Refleclor An-
Eenma, Proc. 1RE ; Mo, 19,

', Termmn, Kmdeo  Engunerrs’
{;-:Ea'-!:-nnb. Figel Edition, pp HI8-B21;

1A Hard, Kandaoan, [Irabigh-Fre-
greevey Loop Aniennms AIEE Tramsac
tions ; Wal. 58 1940

FM Measurements
1L pmfimerd from fage 250

the AM nesd G2 normally made up al-
sl entirely pf low  Eceqesncy ham, i
will not be npfected by the . deemphasis
Lo lawilf] .'".I1hla-'u5:h the deemphasis iz nat
shawn i the circuit of Figure 3, il may
e addded provibed ifs mseriion fnsy i
taken inte ponsideraticn when making the
catrolatians.

Data Required by the FCC

A copy of the deta taken for these
medmrements, topeiher with curves on
digtortion  and {requency  respomse  and
brief descrpiion of Lhe meBsuring tech-
tigies, shonld be attached to Form 3002
when applying for a Heenseé,

here are many ways in which rhig
infprmation can be submiited The impor-
Lang rillnlg it to make swre that all the
data reguired by the FOC is mcluded. It
I suggesied that at lezsr the {allowing
be nchuded in (e repor{See prpical
forms shown in Figures 4 and 7

(1) Ceeneral informarion as to the con
ditices under widcls Lhe tests were made,
Eiwth as ;

I:p.; Date of making messurement.

(4} Pa plae volage, plate current
apdd grid clrrents,

Lo} Tranamitter power mstput

-iI:.i; ERective radiated power.

i

Slgnatire of enpgineer making
Measaremenis.
{27 Data om of response  messuce-

(41 Thata an harmonic distorbian meas-
arements,

{#) Dmts on carrer moise [Fb).

(5] Data on carrier noise (AM]

(4} The following curves plotbed From
the foregoing data (see Flgores Bo, & ¢
st o lor a typacal ser af corves).

{a] Cremall frequency respense an
1% modulasicn.

(i) Owerall  Irequency
0% mndulation.

(e) Owersll  [requency  responss ai
239 modolaticon

fdy Cveral]l distortion at 1005%, 505%
arl 2%9%  modlulaton.

(7} Deseripion of measuring equip-
mienl. stixdbo and trardemitter audio facil-
ities, gnd measuring technigues, This can
hest be coversd by suitable hlock dia-
grams similar 1o the type shown in Fig-
ure 9, dogether with any  explanatory
notes which may be reguired to make the
information chear. A block dagrom and
descripbion o the method used to mezsure
AM poipe ahaould alen be meloded.

"';]ll'{Luggh nrd specifcally  pegquired by
the FLCC, 48 = sigpgested that, for record
parpoees, freyoency response and distor

response al

tinn measurements be wade an the trams- |

mrlter alome, and that frequency respomss
measurements ke made on oauch ibems as
ielephone  fines =nd  compensated pre-
amplifiers. This information tmay be wery
uselul vt oa later date when these prood-
of-performance  measeremsnis  afe  re-
paated,

{Appendix doiw (1, 2, T aad 4] wii
oppear nesf moenfh,|

MEASUREMENTS
CORPORATION
Mo

el 59

MEGACYCLE
METER

Radio's newesr, muli-perpose Eafremant eons
eviing of o grd-dip exillobar cannactad B i
pawar 'q:pph' h'l' a feaxible cord,
Chack thow ool losar
* For determsinisg the resonosd Frequescy ol
tenod  eireuite, amlonsas, lrandmlision
limms, By-poun condemgery, cholss, ceile,
& Far ing capoch v Inducionca,
@, mutunl inductasis,
# For prulimimory irocking and ofipamant
of rmasivar.
# An on auxiliory signal ganarober; medi-
lafed af wndsvedularad.
® Fad amlunma lenlng and frenemifer nee-
braliping, pavwer aff,
* Far lsonting porosiiie eircuits ond spurious
miGkomaEncRd,
® A o low senaliviy recedver Por sigmal
iracimg.

MESUFACTURERE §F IPERIRE AT
Fowar Ll 544 wiiay
Trunerd Vsl ewntind | 1L g 7
Frim Gepwasan Qacllalor  Linis, Jﬁ
' §lgral emruian diamurar; 17 fawd.
Tnes Wi Geediains FREGLIEHEY:
Wargaw Yoba Vodmsgsn 7 e e A0 ey
AHF Faaiia Aoas & Faw il ama h'u--h roih.
THE I B
Saparky e MODULA TN,
EW or 1M wpelan; of
- T'..m muiemsnl. .
1= Saguews kadlosiarg
Tabentzion d0f T Thed PO LAY
" spemrl FRoaTd  wadhil,  5O-40
apihaby B0 woly

MEASUREMENTS CORPORATION

NEW JERIEY

BOONTON (g

COMMUNICATIONS FOR MARCH 1749 = 1§

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

+ Exclusively Clarostatl
These fexibls gloss-insulated
wire-wound midget resistors
gpall lougher components in
tighter places.

Fibre-gloss core omd fibre-

glass braided covering.
Mothing to char or burn. Ideal
for peini-lo-point wiring, Also
used a8 miniature heating
elements in longer lengths

Series FXG: 1 walt, Vi ohm
to 750 ohms. per winding
inch. Series FYG. 2 wotts, Y4
ohem to 1500 ohms, per wind-
Ing Inch. Polented “Clinch-
Grip” ferrules and 2 pigtail

]
|
[ ]
| |
[ |
[ |
[ ]
| |
| |
[ |
|
]
]
]
]
]
]
]
]
]
]
]
]
]
]
| |
| |
B
=
= leads, standeard.
I ]

| ]

CLAROSTAT MFB. CO., nc., Dover, K. H.

CANADIAN MARCON] CO. Lid.

. Comodan ol P, il e,

Last Minute Reports...

A FIVE FOIRT [rrogeranm bto Jii the TV sta
than freeze hay been aubmitts] by the
BMA o the FCC, EMA proposed that,
where practical wictkowt wsdge ioterfer-
ence, the present twelve o) channels be
imfed m thase preas where stations are
naw speratingy or are under coostroction
aol the wse of these chanmels be ex-
tended vo other areas as soun as possible;
ihe necessary whi chomnels {8 minmum
of four per secvice area) wtilized o
that cities capahle of supporting TV and
not hewing any . or sdeguote wif charmels
conld bave competitive eervlos; assipn-
mients he sei ap so that ohf and whf coy-
erage will provide & minkmum of aver-
lap; & ohf allocation plan be relessed
prampliy b permit establishment of ad-
datianal wh astatiens even thoogh the
fizal l|.||:lmt||:-:| details for whi may not
b complete; amd the off gandards be
used i thie wAf band MA indieated
that prapagaticn dats ncluding informa-
tian on the sync svetem s adeguate far
the release of o i allocation plan, .
Dr. Prank . Back has become o con-
siltant for ABRC and will assist in the
eotatdishnstnt, of pew standacds for TV
Elnhrmj: Jenses, and wtilizatin ol camwers
LORTTh TR L 'fl-|lh research Being conchacted
at the ABL TV Center at 7 'West GGtk
Strest. Wew York Chy, Dewices devil-
oped 25 & result of Dy, Back's research
will be made availoble fric to the ABC
netwark and then to the TV  ieadostry
generally. . . . E. H. Yogel menager of
marketing for G. E., predicied vecently
thal commumicationn eqoimment szbes in
‘B shoald reach 25,500,000, . . The
engineering development aod model shap
facilites of the instrument divislon of
Allen B, DishMont Labs, 10000 Main Ave-
nue, Clifton, Mew Jersey, have been made
available 10 Industry for  deveippment,
design aml consiruction of special cath-
ode-ray iastraoments. . . . A TV center
i3 bring desigoed for WBNT-TV in Co-
hmmbus, Ohia, Center will house studio
afid tranenmtter for the TV svetem and
|1'm'|$m|:l:rr' poace [or WELD-FM., . | .
5. Yendle G B TV =mginesr, la
iow on o/ eiE week dour of Sowth Amer-
lea to micodrape adoption of U, S, tele-
vizsicn standards, . . . TY recepson ac-
lnowladgmends are being mailed ot by
KPIX, Sin Fraocieo. A card -in two
eodors, the reception report, coniRing o
versaralized thank you from Phillp G

Lasky, peneral masager of KSFO and
PN, . MNBC hae filed an appli-
cation, for & 53-mc transmitter to he

erectid i the wvicinilly of Bridgepost,
Comnecticat, for wht testing. An ellective
radigted powar of hetween 15 bow el
20 low is expected ko Be avatlable .
Willkam E. MNeill, fermerly of WEIL-
TV, i5 now = sales engloeer ‘m the tele-
vision aod miccowaws engineering de
narsment af s . . . WETY ars
the new cull letters of the Gepper City
Hn,‘.ﬂ.dl:ﬂ!tll‘lﬂ' Corp. TV station in Utica.
Hew ri, -.-r]mi will soon be on ke
air m dmnl:-rl 13, tenma - wall
metmnted gtop o A tower om Smith Hill
near [Tica. The Bureau af  Stand-
ards have prepaced a pew iniernational
temperaiere  scale, the ﬁ.1_':|: revistkan of

the scale simce lts ado PerEnty-one
years agoe o o . WHEHM, the Meredith
Syracuse Television Corp, saton

Syracuse. Mew “York, has become & mem-
ber of the THBA. E T. Mecadith and
Bill Eddy are officizl reps for the station
t 'THA.
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This 50-to- 1 worm driva, equipped with a 3 34 inch dial, Is Two smaoll, waxed sieatile bars Ingulote the stalor plotes. The worm shafs 5s hedd to o tolerance o 0.0004 inch,
osed for Ihe fina selting adjustmeny, Borkdash is kept very A Figure of Merlt (Disgipation Fador x Copoditerce ) of radio) eccentricity of the worm gear ix lays thon 0.002

low by spring pressuro on e worm shafi. Eccenlricity from 0.04 puf is secyred (0.003 put with quortx insulators), lch, The maoin robor thoft bs held to o 1oleronce of 0.0005
sel scrows ond misfit 1 eliminaled by culing the woem ond Connadion to iha rotor 3s theough speing-lemperad silver Inch and l1s bearing yurfoces 16 0.0002 inch. Boll boacings
Its shoft tzom on Integral staed shafiing. alloy Srushes bearing on o silver-overtay brass dise. are uiod on worm and moin rodac shahs.

The STANDARD of Variable Capacitance

ecently the accuracy of the well-known G-R Type 722 Precision Condensers has
R been increased, making these standards of variable capacitancc of even greater use
in the laboratory and as the variable clcmcnr_ in many iostruments such as oscillators
and frequency meters.

Typical of the three different models of this condenser is the Type 722-N, with extra
low metallic resistance and inductance. This condenser (illustrated) is direct reading to
+ 1 puf. When the corrections (charted on the front panel) are applied to the direct-
reading sertings the accuracy is increased to = 0.19, or = 0.4 ..f, whichever is greater,

and the corresponding accuracy for ca-
pacitance differences is + 0.1% or £ 0.5 puf.

SPECIFICATIONS
@ CAPACITANCE RANGE: 100 to 1100 puf, direct reading

® STANDARD CALIBRATION: Direct recding in guf at 1 ke
to 4= 1 puf. Mounted correction chort gives corrections to 0.1
ppf et multiples of 100 ppf.

® WORM CORRECTION: For very precise measurements a
worm correction calibrotion can be supplied. When these are
applied capacitance can be determined within &= 0.1 uuf or
4 0.19%, whichever is greater, and capacitonce differences
to &= 0.2 uufor £ 0.19%

® METALLIC RESISTANCE: Series resistance about 0.008 ohm
at 1 Mc

@ SERIES INDUCTANCE: Approximately 0.024 ph

® TEMPERATURE COEFFlClENT Approximately 0.002% per
deg. C.

@ TYPE 722-N PRECISION CONDENSER .......... 4160
Worm Correction Calibration ... .............. . 50
Quartz Insulation. . .. ... ... . oo ia " 85

Cambridge 39,
Massachusetts

90 West St., New York 6 920 S. Michigan Ave., Chicago:'5 1000 N. Seward St., Los Angeles 38
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What makes BENDIX* dynamotors

SO MUCH BETTER?
For the answers look inside!

RED BANK Illf'll'lil-?_ﬁ

Frm
i metits p—_ b e |0

"REMDIX_AVIATION CORPORATION |
tmas g i o

T

H.Pa}',r fo Em:]-' Qﬂaﬁty. ..
and no finer Quality Dynamotor
is avatlable than a

BENDIX DYNAMOTOR

Opmmtion = dmwiiH = Cofmidy =BG Wiy o Seon Fil islips Regiinen
RED BANK DIVISION of

RED BANK, . J, CLTRTRL S S LT RS L]

Erpord Sofasi Bondix Trbwmaiana! v,
Tl B venus Niw Yadk U Hew Yk

THREFERATURE AISE—i0"
STANTIND TME—. 0 seienils (@ lati ¥ spechiied].

VIERATION EfSISTAKCE-=WIll withgissd 03 lnchas [06 moiel szcm-
#lae] bubwaen [0 and 832 &, p4, =libisl specksl moeals.

TEMPERATURE EANGE—WII| heozgh LN
gy wpros lheoegh ambdanr raas &f 58"

BLTITUE F— WP cpercin naewally ss 30,000 deef ond bigher ¥ ssscial
wittudn broahins se daasifad

CAK APPROYAL—A# Bandix by e ;
Civll Arnrsulics Auviserity typs Comifleafan il and om b use
by mpber, sehaduled clnlinag sl goves nmandt wew oo,

B EFECTICNA AMID TEST—AD Banglm Oy romeion ore corsfally | Rt
i wwwry yhap ol greduciles. Frery urdb recolvss @ adu jo peslvs o
Tur-in, deparding o= Frpe, fo nswre groper bessh jesting
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