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SPRAGUE

I  MINIATURE
DRY ELECTROLYTICS
. Types 16D and 18D

i .
" These exceptionally small capacitors really solve
space problems in miniacturized electronic and radio
equipment. And their performance characteristics acwual-
ly surpass those of ordinary metal encased tabular dry
electrolytic capacitors!

Sealed against moisture, Types 16D and 18D electro-
lytics are normally furaished for operation at 85° C. to
meet the high operating temperarures common in
crowded assemblies. Type 18D has an oucer insulating
tube over the meral case, whereas Type 16D does not
have this extra covering.
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WILCOX SERVES THE GOVERNMENTS OF THE WORLD

Wherever airplanes fly —wherever llves depend on reliable communications
—youlll find WILCOX radio tronsmitting and receiving aquipment. From the
scandinavion countries o Mew Zealand ,..fram Portugal to Pokistan, the GOVEns
manis of the werld seloct WILCOX because of s proven performance under all
extremes of climate, temperoiure, ond humidity,

As with mony governments, WILCOX is being vsed by the United Siotes
government in the basle communication systems for the Air Farce, Signal Carps,
and the Civil Aeronoutics Authority,

The governments of the world hove sponned the globe with WILCOX eam-
munications. From the Berlin Alrlilt 1o the Orient, . WILCOX equipmants carry the
messages that help keep freedom a vital force in the Wwrbulent offoirs of the warld.

WRITE TODAY.. for complete information on all types of point-to-point,
gir-barne, ground station, or shore-to-ship communications equipment.

WILCOX ELECTRIC COMPANY

KAMSAS CITY MISSOURI
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www_americanradiohistorv com

e B



www.americanradiohistory.com
www.americanradiohistory.com

DECEMBER, 1949 VOLUME 29 NUMBER I2

Incipdimg Televisen Engincecitiy, Radio Eaginesring. Commmuniea-
riost & Brgudeast Engineering, Ths Broefzait Esginesr, Togtatared
L, B, Fatemi OMfirae,

LEWI5S WINMER COYER ILLUSTRATION

n Eir-cheenel mmplificr wnd cesi sgeipmani sefup sssd [ofF & T'i'
Editor L 1r:| syitem ceceadly imtalled in the Shelten Hotel i=
MNMem  York Sigvale Brem giy parennss, ®mouneed od the
lhlrly\-llmud I-! of the bknotel and beamed 10 spch efasion iw
the megropathan ades, are led o outlers ol mesd of the reoms in
tha hu|H1 "!'lnnnl and hpl'hq,'_ fha squipmess  gre (&l Ew
"r“":h TV win ster; B, T. Dwway, mansger

the ll:ill:-u Hnul. lni Ireing hram, presidear ol ks Tele-Ho-
£ WALEM Tebe Carporation, inslallos and opersinrs 2l this gesbem

Agiladast Ediies SOUND ENGINEERING

Fortable Magmetic Tape Broadcasting Becorder. ... . Clilard O Biarriz

(lage-fdem I'nid  Frovider Filtedn MWiinidd & Recomlimg pid
Fa* Pér Secomd

Crstome-Boilt Gaim Set. oo cvnininii s miim e s Adelbery fefley B

b 5. Do, P R e

Pasl 5, Wall, Vies Pras-Gan, Mgr. Dissc Jorkey Remole Turmtable. . e Sull SO ) S W illiam Marsh |32

Trnrmlable Can Eevamped eo -'!m'r-d'nlr H'nﬁ.l'ird Dmai-
F. Walan, Soarafary Tpord Wicrogroime Turmiebdds anid Prosops

F el Clravkition Mibsgee TELEVISION ENGINEERING
Dvaign, Deyelopment and 'Dj::ntmu
of a4 TV Mobiale Unat. . ..... i I il g JWEE T aeCord 10

Frablpayy Jwvalind fu Prodesing und' Ll'.llhlil # TV Faa for
Canirsi-Rosm  Hark,

Eaat-Coviral Birscamiptien:

Faris €. Musn COMMERCIAL COMMUNICATIONS
251 Delawars Or., Dlwsinsd B, Obls Kijr pirkus Carmmanicationt  Easlprent
raghuic: Krute- T frr Power System Applications. ......,.M, A. Wocd and F. B Guares 14
Froinres of Rreeoiiy Dradeped 952080 g Gaer ik 1 Woak
Inapin.

PFRODUCTION ENGINEERING

Fomshe Oesat Aeprssptsloe: Multilazer Codl Trdermnee Chart.oo oo ooo .. vorienss s mammel Sebarof 18
Arard & Berpnd Cherr Procider fedmctouce Dadx Trrn-u af an Mqnivaleut
|105Y W, Bixih BL. Les dageles 0, CallR, Currmd Thiter si.lqm
Telashnw! BMih|pen 1713
Balty (384, Nisd BulMing, 8sn Prascles & Oalll. INDEX

Twisakana: BUfer 12230 Aol Index 1 Comsurmcariaons, 1049 e ants e e

COMMUNICATIONS TRANSMITTER DESIGN

Irom Core [ut:rll.:.p_':e-'l:l'u.lb'l.l‘t Translesmer, T F. Deise and L. W, Gregory - 3l
Perk $1) . . . Chararieriiies af Corer Dapd de Trewsfereerd

Wellington, Wew Zealend: Te Are Hosk Diepat.
M=lbsurse, Ausirulin: MGy Agescy.

MONTHLY FEATURES
Enbcrrd s setond-slass mabier (S0t [, 1837 ad

H T "
she Posi OBoe gr Mew Vord, M. ¥, under fhe News atd Views.... P oo b e e P e coenns - Deetip Winmet _:'.1'
wet of Marck 3, LO79. Bubscripgion prico: $3LO0F Vereran Wirsless Gp:mmn Anmahm 1 G PSS IR
pet pear i& ihe United Seapes of Amerion and The Indhstry O ers: ... e T S 2 26
Conudn. i triba ped oo 1100 jer yeas in Mews Breis .. A T, e . s
Dawiget Scopmizinky 2/tniy srer epk: Last Minbe Boporis oo oozioiomiiiiiio.o: i L B i . &
Codusiieirines ir isdered i the Paduseriol Achertising Inelex oo iieiaiin sarstioiiion il 3
Aver Fader ond mimg [nder.
| Entirr Confnis Cepamipht 1049, Fryss Dazde Publithiag De. fac
; Published moathly by Brysw Dovie Pobilshing Coo Inc. -
52 Yanderbilt Avesus, Maw Tork 17, H. Y. Telephene MUrray Hill 48170 ¥

z * COMMUKICATIOMS FOR DECEMBER 1747

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

MAGNETIC TAPE
PBroadcasting Recorder

One-Man Unit, Weighing Twelve Pounds, Found ldeal
for Remotes, Permitting 15 Minutes Recording at 714
Inches per Second and 7% Minutes Recording at 15
Inches per Second

by CLIFFORD C. HARRIS

besn Jound to last abowt Ave to six
hours, while the F baitery 3 goad for
ten howrs or imoce

The amplifier, itsetf, i2 removalie as
A uwnit Tor servicimg, A hasd-phone
1ack om the front of the ecase perntits
checking bae voltage to the recording
head aml wiil measure approximately
a1 vohs ar. Exeessively low voltage
at thiz point indicates weak bafteries
o1 a dehcient iss oecillator, The jack
ey &lao be waedl wath high impedance
hezd phones for & rough check on the
propee  Bmickiwemng of the  system,
However, leadplones oust be 1e-
moved while recording becawse lopd-
tng thes carcwit will impair the gquality
of e recording,  There i3 no volume
coilrol an the ampliber,  Tnstead, eir-
curt comstants were selected to provide
sufficient gam for all nsaal conditions
and e linnling factor o general is
the external backgeoond noise level

The smit normalbr nperates At s tape
specd of 755" per second, However, a
removilie capstan, which slips over
the regular capstan, is rovided to
permit recording at 15 per seeond,
This nukes tor Aexibility in plavback
since bolh speeds are frequently sed
far stucho work

The recorder has a Rae respanse be-
tween 100 and 3000 cpcies with less
than 395 rotal harmonic distortion, No
detectable wow winl fatter have heen
noticed on voice recardmg. The npise
leved 1535 b or more below the sig-
fal and s been found enbimely ade-
quate for imterview work, Playing
mmee ie 13 neimutes atb 732 per second
and 78 minutes at 15 per  secodd.
In spite of the fact that a flea-power
motor s nded o drive ghe tagpe, the

TLETe B, an [he mahtiplaer resditore oeed for
the fead db mie1esr, ween macked as 19 & Eross
L allahm line, sorrespaoding 1o L.7R v sbove
the ginndard lewel of § mlliwast.  Therefore.
when dbe oo bevel oot Be expreised in e,
this valug can be added o dhe jpdicated @L-
LU CREE 1T Y - EE T Simce gain and  {fequency
Fespenig of an amplider ¢t be cxprmssed in db
|# will not be nécovmry W omake chis morcectios
I moel e,

ICammin,

HE:.F‘:'IH-IIIIII

speed 15 held within very close limits
and thos we have had s Jificolty in
plaving back on normal equipoent.
Mimaae, sur pet names for the item,
received her firgl asulgpnment 3 few
manths ago when the studio received
word that a man o Carsden, M. J. had
rupf amok and was engaged in shoot-
ing  practweally  evervane imo sight.
AMinsue was dispatched 1o Camden and
our seporier secured actoal sccounts
of the killings from some of the eye-
witnesses, one of whom saw his moth-
er and father killsd by the madman,
It aboue 3 howrs, 13 persons were
killed before pobics, usng tear gas
and rifles, finally captured the killer,
wht waz taken to Folice Headgquar-
ter s, where oor hret _;l'ullfur: tnck p'll; o
Char repodler procesded to headguar-
ters hoping to get an interview with
the killer hmself. A5 he stepped off
the oievaior ab. Police Headquarters,

neshe fige recurder.

Clreast disgram af the o
hHght Baireriss ace

hattiry; tweotypdoar

he was suddenly confronted by the kill-
£f sartounded by police. Our reports
or, tongus-tied by the hofrors he saw
amtl heard thei mornimg, was unahble
te speak. By the time his wvoice Te-
turpned, some forty secomds later, the
elevator arrived anmd i was 100 late.

Probably our prize faux pas and our
secor] and fast foilure occurred when
the writer demonsrated Minnde
the general manager of the station,
MWimnie was umvesbed on his desk and,
after mpch talk regarding how o op-
eriie, all of which was recorded, the
tape waid Fewaond and then placed on
o regular tape machine for playback.
uch o the writer's chagrin, ned a
worel was an the tape Yo see, Win-
HiF USEs L pErmanent mignel for eTas-
ing anil, of cowrse, works egually well
tn either drrection.  We speak of this
type of ervor as due incaAmpetent
help.

Londy wi 4 wre ssamamed 1o tha deive meeer esd
eaddedled n sertks with tho macer pnd wwlsgh,
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The WOTY mabils arulser durlsg » ssnpaver =
g : Rekerd

Texix, Lwlk in

ti tbs direstor Allen B, DaMam

Latarsteriea; Wikl 1,  McCord;  Heanlerd

Jesqer, Governoy ol (he Seite ol Texes and L.

Cariies MekKinmey, doulthesners diateiel fep dor
the Fleayhles Camsis (3

utagh, wdisan

Custom=Built
el ... ¢ i

On Many pocatlong It ks necessary m
build an amplifier for a special field or

TV Vans, Serving as a Control Room, from Which Video,
Audio, Picture Relay and Phone Communications Are Co-
ordinated, Involve Careful Consideration of a Variety of
Physical and Electrical Conditions Encountered in Fixed

and Mobile Applications.

by WILLIS |. McCORD

Minager, TY Bpeciallics Deporiment
Allen B, Dudant Lobhsratorics, Inc.

Design. Development and

BrospcasTing of tefevision programs,
which eriginate ut prantz remote either
from the studin or tcansmitter site,
poses many problems

The prime requigite of soccessful
remobe . TY operations s good equip-
ment, selects] to bandle your nesds,
Feraonnel well chogen and thoroughly
trained are then necessary 10 operaie
the eguipment. Transporting of this
equipment and persennel to the program
pick-up pomt 15 the pext consideration,
This requires a wehicle designed o
accomenodate the equipment and tramns-
port 3t n & manner Go that it will not
be damaged by roogh read condibone,
Emphasia must be placed on simpliiy-
ing 28 much as possible the setting up
of thiz eguipment %o 25 10 save fime,
Jahar and unnecessary handling. In fact,
the unit must be constrocted i such &
way that the eguipment i mounted and
transported feady to operate.  Then B
i nnl:,' pecessary bo place the chmedas
on their wripods and conpect cables to
complete the haakup,

It shaneld be possible wo move quickly
from ome prOETRM site i0 another &6
that & single ynit can handle =evern
remodes in the course of A day's pra-
gramming.  The wvehiele in fact be-
comed & mohile contrgl room  frodm
which the videg, awdio, picture relay
and phobe comnmnications. are £oof-
dinated, Tn mobile npesations, the
program «<irector b5 guite & key man

g =

gk 1t 15 up o him o view e Bcoon
on the camern menttors in the control
room sectbon and select the best puc-
fure for hio program.  The signals are
then fed 1o the microwave reliy trans-
matter or the phone line, whichever is
being wsed,

Planz of some statpons perml driv-
mg of a mobile unbl bhto & court ar
gacage adjoining the studio, so that
all sttio shows can be controlied from
that poust.  This allows the equipoent
to serve i dual purpose.  Maintenance
time is thos greatly reduced and dam-
age, due to nesfless bandling, mini-
mized,  With a wel| trained crew the
setup of a three-camera show can be
accomphished in approximately one
hoor's Gime, the cameras can be ve-
placed in the vehicle afier the show
and the anie ready toorall in abont the
s amount of time.

Coverape of spontansus on-tie-spot
news pickops such as fives, other emec-
geocies or events of public Interest Te-
fuire that @ mobile unit he self-suffb-
cient and equipped with the necessary
parts and topls o goarantee comtino
pus aperabions for extended periods of
Lime without interraption due to equip-
ment failure, It is degiralle that per-
sannel or crew rembers be transported
in the wehicle; therefore provision
st be made for their comiort while
riding as well as during operations

Many brosdeasters wha are going

COMMUNICATIONS FOR DECEMBER 1%4%
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m operate & number of TV stations
will find it advantugesud o have their
mmbile equipment dispatched from ooe
gration o soother Lo obtain masximmam
wsage, Therefore, the umt st be
capable of rovering long distatices at
a5 raped a speed as possible. A oucleus
crewr conbd be assigned o the anit and
sceampsny it om soch trips, supple-
menting their number with personnel
frotn the stabion where they are o
aperate pp serve as cAmera men and
oudie men.  The nuclens oew can
handle the vides operaten and the
relay bransmitter operation.  Inciden-
tally, the man in charge of the video
relay frapsomitter must bave & commers
cial pperator's license, A tramed crewl,
with each man having specifc duties
ta pecform in muach the ke MEn0er
as o well drilled gun crew, has been
found to assure smooth and efbcient
ayperation,

In & van desipned for WDTY, thess
paints were carefully weighed and the
best compromiss between ideal condi-
tions and programming  requirenbent
affected

A standard 25-passenger type copch’
powersd by 2 144-hp Ruick engine was
gelected a5 the hage unit, The spacious
interioe of this van was found ideal for
working arrangements, providing aem-
e sorage space focoall necesssry
equipment. The coach hos @ Speed O
the highway comparable B o passenger
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Coptral deall wwih brple cemers ohwine This
degk EuUppBRME e cemimra comirol assie Cane
lor smch samere) snd 4 mizer ampliker memicer
lor selecting picrurss,  Synehropieing gencrater
and goset supply ool are maynrgd on the Heoer
racks bafow Ahe deik, They cam he redled oo
lor sorvizing wark,  Op pastl sbave the cwimera
aenrrel kil wbpeur coabrnl R ol mlepeeeg e
ralay transmitnes, line ar cf-the-air munlrering

fectiver with w13 plorure relee: scege dor
videa slgeal, and edeckric alngk  fas pragrim
riming.

Operation

car and thos could be readily dis-
patched from one station to ancther,

The interior of thi ran was divaded
i three compartments with accodm
mpclatsong in the forwand comparioment
Ime the driver amd four additional crew
members.  Two  leather-covered  re-
cloimg bue soats were installed in this
compartment for the comfort of these
crew members, which on location eould
sefye A3 an anncimeer’s hooth, A
folding-type door was inchubed to seps
argpte this contpartoest from the ad-
Hucent sectiarn.

Proviseon was also made for a mon-
or reeeiver o be mounted in this
section [or the annaoncer, wha coald
veew the action theough a large clear-
wview  winfdsheeld amd annomnce  the
ghow altlve instead of off the picture
Lube

Belind this compartment we in-
claded the contral room section, where
the camera control men, audia man
and the director perform their duties,
Ample operating desk aorizace was pro-
vided Lo suppert all essentil congrol
equipiment at a convensent n'[:-rrrl.ting'
heaght from tne floor. The operating
desk; extending crosswise of the vehi
cle, suppdrts three camers  control
maonior anlyd and the swiechomg wni
or mixing monitor,  These units were

of a

TV MOBILE UNIT*

ol mouanted on  vibration-dampening
shiock moumts, 3 quick releasing mech-
aniam fraking possible their cemowenl
from the dable when necessary, The
unite were spaced far encagh apart 1o
facilitate the changing of whbes sl
making of such adjesiments thar might
b= meceszary while in nperation B
low this desk were located the powe
supply wmts and synchroninng gen-
erafor, also shock mounted and
tached to a ball-besring type drawe
slide, permitting them to be pulled for-
wiirdl and out from ander the desk sur-
face so that they could be aerviced or
remiceeer] completely,

Seorape cabiners, dovebed into three
sections, were alee provided for the
camera, view Anders, lens=s and cam
era auxiliary vnits. This equipmen
was arTanged in such u maner so thno
emch item had a specibc apace alintbed
o it. A complele camerta it oan
be imclinded] fn any one section ao thal
it con be removed Trom the vehicle wmd
wet up on a triped for operanions. The
inits were pounted o shock-mesien-

*Friviii  if #l}fi‘r dﬂuwlud wr dhie Third
Annmgd WA Eramdeasr  Engindering
Canfrrence,

Flewibile Consh Company. Lowdesiedlle. Ohia

el shelves and  strapped 1o Lhese
shelves for transporting. Special com-
partaiengs were provided for the lens
turrets, view  finder visar, panning
handle aml focosmg  handle andl all
nther amall parts, ﬂrmirring i raped
mventory  when  sforing  equipment
pway,

In this section we included 8 picture
ilsteihation amplifer for the ourpor of
thee camera chain, which provales eight
nugput channefs that an be psed o
feed che manitor wmits, the reday nnits
and other bmes which dnghe be des
giped, sisch as feeding the vidleo signal
fo sther mobile wehicles on o pooled
prekarp. The vides patch puned pro-
vidles distribaction of rhe vules signal
througheomt the gmic to the annauncer's
position, the monitor recever and the
migrowave relay control onig, amd o
comneciord om the exterar of the hos,
The anteana zignal {rom the antenoe
on the mobtle aoit was alza terminated
in thiz parch parel, sa that it cowld be
fed o lines or to the various montar
poBitiong

Dhesk space was peovided for the
nudio man and from inis peiinan visa-
al eontact wnth the anoogneer i the
front compartment s possible Aspli-
fiver and power supply were located op

{Cantrvined nmopage 2R
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Wirn tnz mso pockey interest at o
peak, time salbes of record-type shows
have been Increasingly easy to make
However, clients have sxpressed a

desire  for  pome  wariety io  the
presentation, which, on one oecasiom
at our station called for a remote
dizc-jockey setup,.  Owr sales depart-
ment indicated that thers would be ne
probbems with such a show, nones what-
gocver, they emphosized. All we hod
to do wis set up the equivalent of 5
broadeast spudio weekly on the stage of
# local depariment spore  This wad
done, In guite 3 laborions manner dor-
ing the first ten wecks, but it became
apparent that the bocking of heavy
turntabies was guoite & dangerous,
troubdesome and expensive chore, even
il spares were available [t was de-
cided that some allernate means was
necessary, with perhaps a8 remote af-
fair, After a bit of experimentatlon
#uch a unit was developed, with & war
surplus turntable ivunk” serving as the
housing,

How Meter Baard Bullt

A mew motor board of 3" plywood
was cut to fit the trunk and two 12¥

@obirs, alow

dual speed wernables® were mopnted
in the motor board. Two Aush mes-
cury inggle swiiches were then mount-
ed on the fromt side of the tunk for
operaling convenience ad illustraced.

Uze af Micragraeve Carbridges

Broadcast-type pickup  assemblies'
were squippel with microgreove cark-
ridges and cobnected toone stage pre-
amps otounted in the trunk. At the
gides of the turntshle output recep-
tacles we placed switches to operats
pada, which were inserted n the re-
spoctive onfputs.  Connecling  cables
weare made ten feer long with plugs om
each and,

Trunk Support

‘To support the trunk at the remote
Iocation we designed o set of foor legs

VRCA BI-12300R0,
&Nl emee 1N
TEomith Culoas

12 #» COMMUHICATIONS FOR DECEMBER 1974%

www americanradiohistorv. com

e

Camrgrted tiirntable sase equippea wich dusd epaed

LES AN periabie  Bey
mannis, st

ustgy  half-meh pipe. These were
gerewed into fanges mounted on the
bottom of the trunk.  Chae #nd of each
leg was threaded for two inches so that
the jeg comild be shortened or lengthe-
otiee] for levelling., The oiher end of
cach leg was covered by & rubber ehair
legr ip.

Storing Faciities

When the machine iz 1o be stored
or carried between remotes, the cahles
can be fastened inte the lid by meany
of cleata. The turntable platters are re-
v and fastensd to the lid by means
af a bole and wing not  The feey
fasten similarly into the lid. The pick-
up army are secured in their rests by
micang of holders made from eartridge
clampe.  Spare muicrogroove of Fegu-
lar head cartridges are kept onm the
vear of the motor hoacd by serewing
on the plastic containers in which they
are sold,

Standby Application

For standby purposes, a duplicate
unit was constructed wsing other turn-
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RBREMOTE TUBRNTABLE

Remiole rasasadie sideminer  wilh
paaies

beg  medsrE b

Turntable Trunk Case, Refitted With Dual-Speed Turntables, Microgroove Cartridge
Pickups and Preamps, for Field and Standby Service,

by WILLIAM MARSH

fables® and pickup arms® which were
arognd the tranamiteer hounss,

Experionces wifh Stasdby Unlf

The stardby, ket at the transmitter,
proved 115 value during a power fail-
ure. It actually saved twe hours of
bhromdeast time during the maddle of
the day. A major sob-statian power
failure had thrown most of the dawn-

T bled with micrig
remnde aguipmend,

Chiel Enpineer
WHHHM, Momphis, Tenn,

town wres, incloding the stodio, o
darkness.  Anpouncers and ranscrip-
Lions were dispatched to the transmii-
ler house, snd btosiness went on oas
usual,

waenaril Tndustrian
ERCA.

Although rhas equupnent will ot
provide the high Gdelity or bow rumble
uwsually associabal with broadcast turn-
tables, Jistening tests and some months
of sansiactory sponsoced time have
proved that the portablde turntable does
render adequote piunlie gy

COMMUMICATIONS FOR DECEMBEH 1749 = (3
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MICROWAVE

Equipment for Power
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Frequensy  asndinments bar  the  mlomsave  heads.

and TV michuz.’ Thr mabils aliscxis

firnadesi allzcatizns
i In tha

EnvET

i lind Feelisjsan,

The crowTH of power systems daring
the last few decades has been pradigi-
ous.  This growih hes been accom
pamed by an enormous expansion aof
the communications facilities fequired
to supervise and control the complex
systems in order thal the public may
be best served.  Tn the past, these op-
erations were detailed aver power line
carriey, pilot wires amd private or
lensed eelephone lines, Present de
mands, however, are rapidly using up
these available channels

The uhf ares, with s additional
channels and refiuability characteristics,
Teas been found to be the solution ta the
protem, affording an ideal means for
point-to-point fransmission ol  Sdaper-
visery control, telemctering,  voice
communications and protectbre celay-
ing,

The wide bandwidths in the olira-
high channels make it possible th trans-
it extremely large quantities of in-
formution over a single channel, there-

hy reducing the cost per circun par
ticulariy for parts Of & power Coim-
mmnicatinns system where the iiaffic s
hugh.

Freedom froam interfersnce in the
higher bands wdd fo the value of the
ultrahighs for power work.

The relatively short ranges over
which ehf rransmwission could be ob-
tained when the line-of-sighe reqiive-

Toehle L

Ervmman requored for dillesend  erenimidsion
drilanees, scowmbagd 4 soheelasl sarch,

Elevation
Ragquired
Transmlsslen for B0
Disfence Clearasco
[Miles) ([ Fawt)
10 oy
20 IlG
n 1t
40 a4
0 Wl
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cewer - TW. T% sniddsccransmictar-link, FM sladis-tranwmiittr-llak, TV réliv
ead Band CAEETAEY: aperatieasl daeilizley pevar hxed podm-
tn-paimni sarviges ool Ior hice, whils 1the common carrder we fon Bied polna-fo-peisd sercdes dor Sare

ment 15 mel appeared to be g serious
limitation to the application of orera-
wave equipment o power  aysternss,
Hywever, & study carried out & few
years ago by zampling approximatefy
2% per cent of the power lihed i the
cogniry, including  Eypical companies,
revealed that the results obtained were
very satisfactory ; table 1,

Parcasl- Perceal-

By oge

Valtage  Under Crvgr dvers
Cioss. 35 MNes 35Miles  Longth
THwl Leng Lang (M itan)
1y ] [[H )
110 75 25 2B
132 il Hr 15

Tahi=m [

The relatively small anteopnas with
thelr high gnin nod small beao, which
can be wead for wh) wock, simplify
matters considerably. The gain of the
parabolic tvpe anteona vsed af alef is
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COMMUNICATIONS
System Applications

direetly proportional to the area of the
aperture of the refector and inversely
propurtional o the square of the wave-
length. The gain that can be expected
from anteitnns oged af LK) me are
given in sable TIL

Antcane Pawar
Dlameter [ Feetd  Gal Gala (db)
55 S E75
4 sl [k
i 2 23
1 555 e |
Table 111

I'ne efeci of pntenba gaen om the
cestgm of a nicrowave system can he
well appreciared when e consider
thit the radinted power i the desiced
difecivm a5 egual to the transmitter
outpul power multitpled by the antenng
gnin. For mstance, @ S-watt, 1, 000-mc
vuipud powes nltiphed by the antennn
traneminer wang o Gofoot dish el
have an effective power of 1,000 watis,
Thay power gam iy realized again ot
the receiver location §f we wse a sim-
dar anpenna there, efflectively mereas
g the sensitevity of the receivey
Srated i another way, the use of para-
bolic reflectors peduces (e loss mothe
transmussion path hefwesn 3 Teansmin-
ter owtput and a secerver angut,.  The
larger the notesna Lhe greater s this
loss redurtion

Analyzing the foregoing factors ina
prejude to seiting vp a develapments)
program, it hecams Shyious that for
complerely - sarisfactory  performance,
the equipmesd must operate over fme-
of-zight distances of ap beast 35 miles
In additson, the eransmitter should be
capable of handling up to seven vowe
frequency elimmels or eqpuivalent tone
tebegraph cirewits with signal-to-nodse
ratios correspoanding to good commer-
cial practice on wire lines.

The frst major consideration in ooy
developmental pifwram was the choice
of banel.  The M&0-960 me band was
choser A3 most desitable for six rea
S0t

{o) The band pear 1000 me i low

enough n frequency to permit
the econcimical ose of circuits
which were kiown 1o be famils
ar o the prospective custoemers
trom thewr experience with 40
amd 150 mic equipment, thus re-
ducing maintenarte costs,

{&) Az we go legher in frequency,

Facilities, Operating in the 952-960 Mc Band, Use a
5-Watt Transmitter With Planar Electrode Type High-

Transconductance Triodes,

Dipole

Fed Parabolic

Reflector, Phase-Modulated Oscillator, and a Double

Superhet Receiver With

Preselector.

Double-Tuned Cavity

by M. H. WOOD and F. B, GUNTER

‘Westinghouse Ebeciric Corparation

there are the advantoges of in-
creased  aviailnble bandwudth,
amaller antenna for a given gain
anad peduction of the pumber of
tubes ord citcuits in fhe of por-
tion of & transoutter.  Ar the
siane  Lime, however, we (s
accept the pddinonal complexity
of nuxiliary equipment neces-
sary bt stahilize frequency, to
rEiulate gver the wide hand-
widiha and te get the #f energy
to the antenne.  In many cases,
this suxtliary equpment can
cost more thin the savings
the rf portions nf the rams-
mitter.

(1 The relatively low loss in flex-
ible coax lines at ) 00D e and
the relatively hig[‘lr.r power ol
mmnable feom 1 000-me  tobes

v Availahle peymit tie trans-
mistters anil recerrers o he seps
vabel from the amennas,  Where
Lovweys must he eonibyucked o
obtain line-of-zight transmizzsion
pathe, this fact reduces power
caasl slince o provisicns must be
made on the mower jor shelters
lor  equepment  and ;r'rnt-e:l.'trd
aread for maiplenzoce persom-
neef,  Transmirters and receivers
in miany locarions may he epa-
rated sufficiently far away from
sntenna sites o enable exizting
shielters 0 house the ﬁqui]}m:nt.

[y The fading of iransmabted wig-

nnls pver a given path increases
with operating frequency, Ex-
pefiments &t four [reqoeticies
carried out by Bell “Celephone
Labs aver a dl-mile path re-

Bleck disgenm ol b reddmstes.

AF % “;'EF‘“ a3 'rl::“ nu-.mm;:_t wf"a:rr &jr
IF_Fa Ll
e [ tarLER
phr s | L e
B.aF 234 as
v T fem e
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Elogk dinjermm o the rooeiver,

vealed wibeations from 128 to
18.2 db; table IV,

Fregqueney [MC) Feding 1D}
T4 124
300 17.2
dg0l 17.3
(15 182
Tabla 1V

(e] At frequepcies balow BEFS mc,
there iz no appreciable logs due
to rainfall ever the transmission
path;, At higher frequencies the
effect of rainfall sttemaation 1%
serious and Imcferses with in-
creasing {reguency.

{1 While the bandveidth allowed in
the 32060 me range does not
permit such services as televie
sion and television telemeiering,
it does provide fecilities for
most power service fixed sdation
applications, Assuming 4 re-
qisired bandwidth of 30 ke and
8 chamnel spacimg of one me,
there can be placed at & single
power substation eight micros
wave lransmitiers each capahle
of irapsmditing seven wolce fre.
guency clrouits, This will pro-
vide at a single pont, up to 56
oiig-wny voice frequency -
Cuits.

Havibg selected the fraguency band,

w study of tubes availbble for wse in
the outpuk led to the elodee of the
2C30-A, 8 planar dlectrode type high-
tranecoinductince triode, designed far
oporation ar frequencies up to approsi-
mately 2000 me. To Increase life, the

transmitter circuils were designed to
give & rated output of 5 watts, which
was well below the rating of the tube.

Tn the microwave tranamitter we n-
cinded = phase-modulated oscillaror
followed by several multiplier stages.
A crystal-controlled pacillator at .92
ma, phaze modolated by an audio signal
ap to 300 cycles wide, provided a
phaze modulated signal multiplied (62
times in the succesding  multiplier
stages resulting in A Pleme output
signal. The outpot of the transmites
was designed for & 52-0hm eoaxial
cable. A dipole fed parabalic reflector,
with the fesd slement encloged in a
waterproof cover, served as the trans-
mitting dish,

The Recoiver

The microwave recever, a double
super heterodyne iype, fearores a doo-
ble-tuned cavity preselector. The focal
oscillator source, a crystal oecillator,
opergies gt about 28.5 me, the outpur
of which is multiplied to obtain fre-
guencies of 371 and 10278 me, The
1,027 8-me signal = mixed with the
incoming sigral from the preselector
ta obtain the input signal for & 67 B-mc
#f strip. The if sirip has o bow mdse
input circuit and an overall gain from
the crystal inpot to the input of the
decomd detector of 90 db.  The gecond
deteetor mixes the 67 #-me signal from
give Aret of steip wath a 57 1-me slipnal
fromt the local oscillator o obtain the
inpul o a [07-me if sirdp. The over-
all gain of the 1hFemc if strip s ap-
proximately 75 db,  Amplitade varia-
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The dipele-led parabolle refoscer,

tions inm the signal are removed by o
two-stage limiter before i is applied
to the detector. The putpat is fed in
a threp-stage andig amplifier, featur-
ing a push-pull circuit and & means for
balancing cathode corrents to redoce
harmonic distartion

Recelver Semilfivity Faafursas

The receiver sensitivity 15 such that
it will operate satisfactorily with a
path logs from trafgmiter cutpidt to
receiver input of approximately 125 db,

Operatiosal levtaliathons

Two installations ewploying the whf
receivers and transmittérs have been
installed on the properiy of the Fenn-
sylvania Elstiric Company near Johns
stwn, Pennsylvama, These are op-
erptionnl installations which will be
typical of power systems applications.

Feture Terts

Teats to be run over approximately
ane year have been scheduted for these
installations to provide opsrational ex-
pecience.  The teses will nchode &n
investigarion of the possibilities using
a pazsive reflector too get signali to
poinls ouwlside a line-of-sighl paedi.

As B companizn piece of equipment,
there is snder developrveni 3 womalti-
plexing setup which will permit inis
tially four and eventually seven wobce
channels to bhe slécked to modolate a
single  hTowave carrier.
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Before Any Other
Consideration

Shigiily of C @

F THE several factors that enter inlo the use
O of published media, the distribution of the ad-

vertisers’ sales messages, as governad by the
selection of media, can of itsell decide the seccess or
failure of the advertising investment. That is why in-
tegrity of circulation is the first consideration with ex-
perienced space buyers,

The emblem shown above stands for the FACTS
that make it possible for advertisers to select the right
media and to know what they pet for their money
when they invest in publication advertising, IL is the
emblem of membership in the Audit Bureau of Circu-
lations, a cooperative and nonprofit association of
3300 advertisers, agencies and publishers.

Working together, these buyers and sellers of ad-
vertising have established standards for crculation

values and a definition for paid circulation, just as
there are standards of weight and measure for pur-
chasing agents to use in selecting merchandise and
equipment, In other words, A.B.C. is a bureau of
standards for the advertising and publishing industry.

A.B.C. maintains a stafl’ of specially trained aud-
itors who make annual audits of the circulations of
the publisher members. Information thus obtained is
issued in A.B.C. reports for use in buying and selling
space. Alladvertising in printed media should bebought
on the basis of facts in these reports.

This business paper is @ member of the Audit Bu-
reau of Circulations because we want our advertisers
to know what they get for their money when they ad-
vertise in these pages. Our A.B.C. report gives the
Facts. Ask for a copy and then study it.

| SEMD THE RIGHT MESSAGE |

TS THE RIGHT PEQPLE

Paid subseripllons and renewals,
as defined by AGBC. standards,
indivate & reader spdisnce thal
has responded to & pubbicatlon's
editorial appesl. Wik (he Interesis
of meaders Thus identified, it be-
comes possitle 1o neach specialized
proups effecrively with specialized
adveriiing appesls,

or business.

SOME OF THE AUDITED INFORMATION
IN A.B.C. BUSINESS PAPER REPORTS

How much paid circulation.

How moch unpaid circulation,

Prices pabl by subscribers.

How the circulation was obtained.

Whether or nol preminms were used as
circulatiom inducements.

Where the circulafion goés.

A breakdown of subscribers by nccopation

How many subscribers renewed.
How many are in arreurs.

COMMUNICATIONS

A.B.C. REPORTS — FACTS AS THE BASIC MEIASURE OF ADVERTISING VALUE

COMMUMICATIONS FPOR DECEMBER 194% = 17
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Multilayer Coil

Inductance Chart

Chart Permits Determination of Inductance of Multilayer
Circular Coil of Rectangular Crossection in Terms of an
Equivalent Current Sheet Solenoid.

by SAMUEL SABAROFF

il R
Barker and Willlamisan

Tha indesisnes chury with L= dls, whire L is the gusisoee = the molislayer oobl; be (s the indmstancs af the squivaless current shesl sebarsid

the namn turns, loagth, ssd mmn dinmedes, sl X s the correcrisa fesor,  Tha derm ¢ indi i

T H (R T rapregepis e i al winding and 0 s the meen diamaar, wizh
i ""“‘r"'“ ths coll bengih, These termia sre shown o4 the abecidss and ordioacs (right) sod abes in the @rawing s the wpper raght. Al disardinos
NG aniared M malics wnd dhew may b skgeensed inoany sel ol wnils. Fammpbei’ Apwems O = 100 turos, Ooer 3V fem 00, g (8. Than (000 = 1 wed

=I5 Tha smrrear sheet ol ® | with the seme s, | i ifhezi
; 1 tagih and mean Sametes, wb determined by £ ligh ]
bs 170 misrehenrien, The setesl laductance is, cherelore, Db (oorrection fackss K, provided %y charl) = IO Br Illt!'ﬂﬁ'rl;m::h!:' i ;;Jl.:i:.:;r.
wikh ihe slialabed valwe of Lldd miarshanriss,

0.8 —h
M 5
ﬁ% \H"-..,.__
. s .
1 ""l..". I“""-I
k SN
&0
(1.1, 1 hﬁhx‘h\ﬁ “HH" _:g
""_ - 1.5
T 1""-..5 P— L
fusf \\ [ = 0.8
H""--. TEE KO
(i ¥ ""--_:u
1“"“-..__. ______gf
- 0,15
)

T o og o3 04 0.5 1) or I.ﬂﬂ.l
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FIELD TESTED

Installation Information on

TV and FM

RECEIVING ANTENNAS

TV. .. FM Antenna Installation

by IRA KAMEN,

Manoger, dptemeples and TV Depl., Commercial Rodia Seund Corp.

and LEWIS WINNER,

Editeriel Director, Bryan Daovis Pub, Ce. Ine. Editer, SERVICE and COMMUNICATIONS

The only practical beok on the allimportant Hem in TV and FM recephion . . . based entirely on actual
experiences in the mest active TV and FM areas in the country. . . . Over 35,000 words of vital data with
over 130 photos and drawings.

TEM CHAPTERS COVERING:

lpitellstlon Tools Fringe Receptlen

Antoman InzéolioHlen Procodures Pl Amrtanng Systems
Securlag 12-Channel Coverage FM  dnfoanas

HF Anfenns Inetallatiems Installation Besiness Frochices
TV Inferference Tricks of the Trode

The first book in which you'll find complete design and installation information on every type of TV and FM
recelving antenna. . . . Contains defailed illustration and subject index for rapid reference.

i *The bewt bock o2 the merket o1 chls tlme W "Wall srganized wed Dlustrated, veey o W YA thomujhsgoing ssmpeadium o the i
deallng with the problem of pelevislon aniensss plote snd op-te-duve, cucedully desailed.  [7 wil) atalilng art , , . Dhadng 6o reenmemend j@ Rigphly
iiid ankinne desdplleiban . . . 1 mevs Secvies deftubizty lmprove the abiliey ol the mid whe 1 sdc Bervbes Cestrol Depsrimes: wnd =ur
Men woold read this Bosk;, & @eold hely them windien i# and thersders i mighry weslul m m % y

ferably in muhisg hetger Etsflstionss and frm like ours,"—Mamilicn Heps, FProsidest, ierviee anjenfemions.”—Eraem A Movs, ew

wravidisg .':",,:—' }-h;i-ian mwﬂ; bar their Uwifed Srater Talevfaton ML Corp, wral Mewoger, Telewicion Nocwiper fafax Din,;
cwipmare." _— S . P . farredd
Iimnkr.; Carg, I o W Wil certainly @1 @ longdeh need far anme dle By Dalfunt: Labaritaris, fus:

prastizal informatien . . . sincowel cengrarelie W "lnbarmative aed earremely well werlioem
WY Wil recsmmiead @ oeo all the Serviee Men lane, "—Geargr P, ddnr. Farmer Chiet Eapi-
wnd techaicel peeple | meer"—Charies Cabw,  nesr, FOC, swd uow Cansultant i Washingrow, o Marrie Fieree, Vice Presideni is sherte ol
Field Serwigs Fapdosrr, Beadic Redis, AN =R Eeptaeeving, WIR, WGAR, ENPC.

______________________ ——
ERYAN DAVIS FUBLISHING CO., INC., Book Dept. |
51 Vanderbilt Avenue, Mew York 17, M. Y.

Send ma a copy of TV . . . FM Antenna Installafion, posi-
paid, for which | am anclosing $2.00,

AT YOUR JOBBER
OR ORDER DIRECT

|
|
|
|
|Fleasa peint) I
HAKE ]I i -
ADDRESS ... l Price $2 Post Paid
CITY AND STATE........... s e II
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VETERAN

Persenals

VWA mzzcToE and life member
Capt. Fred Muller, in o note fo ye soc-
retary, reporis that he is feeling much
better and hopes that , . . "Il he see-
tng wor one of these days.  Meanwhile
good health, good luck, and good cheer
to thoss of the old gang who may not
be fairing o’ well thess days"” Fb
will soon leave for Florada for the
winter, Do ek to vou fromo el
e BN, Pickerill, YWOA director,
was ubable ta appear at the recent
miceting . of the board of directors be-
pause of an engagement at the hospatal
fo pndergo an operatiim, Lo hops you
will he okeh soon. |, o o Cldtimer Her-
marn Zimmerman has written us 10 85k
how many YWOA members have had
an Operotor’s Cerltficote of S8 fn
Radisconmmunioarion (Wareless),
witich was  issued around  1210-12.
HY received one back in those days,
abouy the tme Pickerill operated old
WA af ihe Waldorf-Astoria. m M, .
and when the New York Herald news
station OHX started opersting in the
Battery., HZ lives ai 165 Lyons Foad,
Sparsdale, M. Y., and woabkd welopme
corrpespondence from those wha might
recall those days. o . . We are glud 1o
welcome an aldiimer, Joho W, L Hogan,
who has rejomed our ranks. He has
senl in o lew items about his carly ox-
periences which began o '06, JYLH,
o Resociated woith Foscos Kentoin
prometing Hogon Laberatories, reports
that sorme of his carly duys were spemt
at Brant Bock and Ariington, ., . Lod-
wig Arnsea, preddent of Badio Recep-
tor Co., has notified we that he has
moved his business from New York
City o B4 M. Winth Street, Brookhm,
oo WA Enight has lelt facksonville,
Fla., and moved 1o Biverhead, L. L, ..
0 Kich Richeles, now a pesident of
Cavdner, Mass, potes that he enjovs
the YWOkA calumn very much pro-
viding news of maiby obd Triends he
does mol sen very often,  Fich, pow
general sales manager of the Simplex
Revorder  Co.,. apent  several  yenrs
working at RBMOA - stablons WGEOD,
WEL and WERL, and was in CAMA en-
gineering for turteen years. .. An-
ather of the early wireless bovs, Jopa-
than Eddy, who spends mpst of his
working days at 62 Park Fow, ders-
a.l'l:.,' lives mt Chestertown, Md. fon
started sesrng the woreld long before he
became & wireless operator, baviog
attended schood in Baston, Tirand Tunc-

WIRELESS

JPERATORS

ASSOCIATION NEWS

Larprde Cladk smd Chrrim Dunlap, whe heve been smmed 1o heedl the Bamrary ang pablicely comEkEe.
¢ rebpectively. of YWQOMA far 1950

tign, Coby., and London {Eogland}.
He got his frsf ticked a5 & ham o s,
and a first class commercial operator's
license when he was but 14, He began
his brags pounding on the Oreat Lakes
during wacations. He remembers
workmg W EL with o spark transmet-
per oand a galena detector, with oo f/f
or af amplification, from off the West
Cogst nof Central Armericz, a distance
of aropnd 2,800 miles,  During lna
tam work he has been identified as
2]E, 2AKN, IF5 and 8NI. He has
wirrked for the N, Y. Twies and Lhadly
News, and was the Arst executive viee
president of the American Newspaper
Guild. At present he i presudent ol
the Standard Mews Associdtion, a pri-
yale orgamizuten cavering local news
for Mew Yotk paperk E. L.
Fischer iz now stationed ar 1the Brook-
lyn Mavy Yard a5 an Assistani Elec-
trefibes Offcer for Naval Hessrve, in
charge of the electronics installations
at many Maval Beserve training cen
tevs and all voluntetr anits. . . . Lhoe
meome has come 16 from B, ] Grmm,
R, 5 Henery, B, H. Hersex, B J.
Igging and . A, T Kavanah , .

At a recenl metting in Mew York Gy,
the board of directors nominated
memhbers for election 10 ofice &nrl o
serve nn the biard ab directors for the
vear 90k Officer nominations  En-
clided: dor the offce ol presiklent,
W J. MeGonigle ; 1st vige president,
Arthior . Costigan and Fasl F. Cred-
ley i 2nd wice president, E. N, Pick-
erill and  Havaden FPrati: secretacy,
Rosooe Eent and Wm, O Sunon: as-
sbalmitl secretary, K. J. Tversen and L.
H. Pheysey; treawsurer, O I3 Gothrie

and John A& Lohman  Chne s to be
elected 10 each office.  For the boacd
of directors, the following were pamed,
with eight to e elected : AL Barbalate,
B A Commuomeations , Badney Chipp,
director  of engincering of  Dumone
Merwork; George M. Clark, rebired
fron ROCA Arthor [0 Costigan, vice
president of Radigmarine - Corp.  of
Amertea; Paul Fo Godley, consulting
radio  enginesr; O, [ Guthrie, re-
pired {rom 100 5 Maritime Commis-
sion; Henry T, Hayden, Ward Ledn-
ard; K. |- Iversen, New York Témer;
Hoscoe Eent, i private  basiness;
John A, Lohman, Mackay Radis amt
Telegraph' Coo; Wm, [ MeConigle,
Y, Telephore Co; Capt. Fred Mul-
ler, USHW revred; Frank Orth, Colum
i EBroadeasting Ca.; Eoberi H
Pheysey, Tropical Radio Telegraph
Co.: E. M. Pickerill, RCA Conumnei-
cafione; Peter Podell, in privawe busi-
ness; Haraden Prabt, vice president
and chief engineer of Mackay Radio
angd Telegraph Co.p E. H. Ristzke,
presudent of Copinol Hadio Engneer-
ing [nstitute; Wl O Siman, Tropical-
United Fruli; and George E. Sterling,
FCL Commissioner , ;. Yr prexy
iamied  fwelve to seTve s commumitbes
chaitman: sdvertizmg, W 1 Me-
Gonigle; munercy, [obn A, Lobman
chaptery, E, C. Cochrane | fimmce,
P. Villandre, Mnory, George H.
Clark; membership, Heory T, Hay-
ders; memordel, Brig, Gen, David Sar-
nef; puabiicety, Orcrin I, Dunlap; re-
cepiiem, W L Simon; woholar shidp,
Jack R. Poppele, tcketr, & 1, Costi-
ganc and waps snd megnd, Edwarnd

Chos
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The Industry Offers

MEASUREMENTS CORP, UMF
OSCILLATOR

A ukf maeillafes, mnds|l 113, eovering the
Bl fo 1M me, bas been enmoumoed
[ﬂ.lur:bulll. Corp, 108 Muosres b, Boailon,
L IlI"HIIInl.'i calibration = swid W be e
chifdls 1o %

Emplars 18« faineg  [rpe soci(latn wand in
Mesaaremingy model 54
apnr.  Provisien has besend “ﬂf‘ {ar 1E'l HII‘ al &
dy poser source whin mazimum sisbafity s e
e,

Han 3 suximum ut volizge, warying with
frequisey, berween &3 amd ¥ wolrs WL
valiage & noil calibrated (n absobate walye. Flgw.
wwer, g ompsE Aial eslibrazed in oAb mskes

hl 1 ¥ voitane

SOLA TRANSFORMER

A manalormir, by CFE, with &3 snlaps
repulitiun;, hes befn anmoeseed by Sole Eles
trin Cas, 4433 W, Qch 51, Chizega B0

Pruisdes high velisgs plwis abd Blainmi wand-
mpr LB and I volle) o6 \Ne sEmEe COTE,

Hulleits Pl CVE-1E prevliles (oheSeal
mnr dimszmienal -r.l-ln and shews twrvar ocompags-
ing ke OWVE stabilitr of asbbpal agwinil ehs
comvemtiomal  pewer cramsformer  maipaf when
promary  vollags. waridd bilweem Pha leveds ol
LOLEAD valan

C-0 VIDRATOR CONVERTERS

A ding of wibeainr cowvwriers, desipnml apecifi-
cally far fuilrmad eomawssiegiony wd fowes

cOnvErELON nirmmania, and a-ulllllll fur aper-
utsan an 33 nul. 1o mlp-l has leen

g b i
B0 Celumbly .'rr:., Indlenagots, Ind. §

haye en ootpadr mationg of 11§ = ac 60 cxclw ®l
I7E woli-amperes

Conrertecs Lfe thommle] on Spesislly deaigned
rwzkia, and ke femovahle By releasing fwn belds,

ASTRON METALLIZED PAPER

CAPACITORS
I h ml e A
ﬁﬂfs‘u—ﬁp:;j in both ht?-.lﬂlmhr sealed

lar des Bave beea an-
nmmeed by Asiran  Coop, '“ﬁ Pasmuiz  Ave.,
af Mewerk, N. J.
Cagacitres arp srailible in wolfagy Takings
w EDD veodts ln? n-: uu:ﬂltﬂ with plesstometa

harmetit 1
CHScery of Ehe rompany mcluds Jossgh Frashk
pesldent f I{ iy, o nens; and
Tvmg Hla praitoctios direeinr vitm pProgs

all Termer Salar Mig. Corp. emplorees.

STLVANIA TRANSMITTING TUBRES

Five typen of ueesmditing fubes for smssaseor,
mohile pmd Flllh‘ gpmocsione bave jesn as-
noumced. b sivania  Bictirle Proluosts, [ne
Tubes |.': 1;Il Wrnup nclwle lws r Erigdesl,

Emh aimphilier. prac PR G
mlr ez ilisbor ang L e lppm pr

The pewar ede, tvpe SLLA. @ wlild & b=
uifebde s o o B suwrer amplifer pnd
madulassr; faoi plase modulared of paaer -u-ﬁ.l-
Remlisst in chaye O jelepheny ; an & acil-recty jrlF
araplifier; and & a4 clage © wmphher. ldr
Hilm fakinge mnchole de platn wohage 1,500, l||||
nleie current 57 milbamperes. slgnal inpus 244
warms; plie dsipation By wakis; prid ke ks
pipasimne: 5o mmblp and rlri'!in' fwrar up-
proximulely 13 wulte.  The BI0A will deliver
rated poipur af frequesties wp 0e 30 mee aod
may b aperaied si vodoced reling gl Breguen-
ches up b B0 me

The power irinde, v BW, hag beea Sesigmed
for ums 8 Whoof powrer amplifer snd meodshtor,
class §r; dne plake padulabsd of powes wmplifie:
i class O 1elépbsny ; and as an rf power ampls
fier and gendlazar jo chase © eelegrashy,  Maei-
mum rilegs mclude 2800 'ﬂ:llLd df.- on plate; 150
milliemperes plals  current watls  gignal
plete input. 73 wmisg plide Hlllll.ll.-lll:l'll: gl
platz dapacslance of 243 mmid; and maximum
dminr wer of VLS warts: The 0B will de.
Wwir full rated gorwer ad drequencieg up o Qi
mie Al may be operated al redocsd relisggs ot
T-equenciex up e L3 =0

The phd bfim uwtt wmpliier, tvpa JE33,
eay be uand ap a plde medulabed of gower am:
pliher in clusd O peliphony and o an of powsr
amplifier and oariflacor in class O eelegraghy,
Muvssns TElinge iiithes 500 wlis de on plate;
HE milliasmpergs plagje surrani; # waris plage
iwpalp 115 witis plide Sssipifiong &1 =mmid
grd-io-plade itanoe; and 0.I0 wan driviag
power,  The ZE20 may be operatnd g 8o tal-
ing af Treguensiey wp In 125 me hd al redooed
rasieg 4t frequencies up fo 173 me

Trpe JEI3 p:nlﬂh' purery umplifer swcillaber
« auieakle. for class © ff amplifier or esallioar
sEfvioe and pd om Bugpedssar modulated cliss O
smplifier  Maximum ratings bezlude 753 wolis
e un plate; LY millienpeses plabs suprent; ]2
wans plare duosipetion; 0.2 seid grid-en plase
mpasibaoce | el maximum odrivieg o poeer o
appioaimatcly DE war

The mintature beam IE &0, ia
l-ullihl! bor HEs ai @ :Iun Al .-".I:F"FDI ARE ap
pewer amplifer and Blbdl.l_ll.-lr. rf pawar am:
plifer wnd osabfator b class O Ie:lt;[ranh_r mnd
mn wn rf power mimplifire in daas rr|:r.
Hawimum manings fealude 2373 vohs 87w plaee;
&80 iwilli;mperes poabs cofrenf; 1% wElts  plaks
{npug; 19 wattk piatr  dissipstiong U5 mmbd
grid-te=glale cajmcitemce; and sppreximately 0.2
T driving paaer.  May b operaged o full
PElmgs @1 [iefjuctcied g B 165 s

GATES STUDIGETTE

A meflium e mludio contral coessle, e model
S2.05 Arinchostie, dhif may b uded for AM.FAE
ar TV Ih main b suk-absde service, bid besn

annnurdsd by tha Osdes Radio o, Dmines, T
Has ﬂl" oncalmes  speegh o dnpul gyeseaL  wick
FEuvisiang ‘fur faur :n:rnglu.ﬂl:l Lisp {1 p=asrip
girm nif lines

-|dh‘! wijly urmn|||1|ﬁ.l-r\-| faer * micrnplones  plus
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PROCTOR SOUNDEX PLAYRACK
A Floahing Derg s plagback unil, wkch me-

wiEts of & Bexible alaminim delve disc. shock
mirmnla] 8z thes cenier 12 che curmeshle mhadt,
likd Besn amBounced by  the Piocor Sedndes
Corp,, 135 W Biwil foee, Mz Wernon, N,
Liszes didz mnil Purntable szaflt are imdaked from
diTeea. somimat mewl Bhe drive dige s kel deee by
Ehe &hiatk  meunti Pk b e el -alignisg
with B drive rallers Lhat b plaseh  Lerdodt

Poditiom of the drive roliere dhoy fhe rodicg
of the drrvm diso centrod the speed sebing, whick
ei o pmeousdy Yarlable 30-119 rpm

P":‘kllkl srin hie 3 splE-ronbumsd] gav pres
NiEE FEAE o @ lﬂlh& with @ remu-defbng indi-
cutor anil. a2 cenérph knok whioh can st TiF ST
0:25 gramd.  Arvm uses wnierchangesble cartridge
GRTFiery i'h".'h are maud oo pRimin inslane gabesl-
tediom ol wmrious Erge chrbridpee

RCA DUAL CHANNEL
COMNSOLETTE

A program © i i By mderdd
syEbEmis, desigroed o pecmut dusl programming
raditn m recorded grogrami of sgecial an
ha -l % 1)) ®A |:|1;.n £ ]
Ircasians, ﬁa-: b annoudcsd by e BLA En
rinearing Froducts [lepariment

Congalets (oype MI.13730) partides s 6.
et caresmrte angd focifbes i0r smulsareons Erant
wadiion ol Lwo dilférent p-l.rkr.irul 1 diiferens
preas, or franpmimaee of & 1 urgla pregrant. with
e gecosd chaonel #2acrved LS L i -
alsn with any locakiom.

Enuiprsnt featares provisan for hoth wiaosl
and awic meniioriog pragrems, and pro-
vualom for 41r-1-.‘.:|nE % IT”“ retord  Hayer.
stmnaeriplEn turnkalle, radin Edter:

G E. TV CAMERA ELECTRONIC
VIEWFINDER

il Heetienss s wiewhnder  for 1:!-:1'|uun bt
cimeras Sas been anmwanre) by G E

“Worwlinder i kadf bo ke cimable of givieg
N floes defmitions wmiform. wides Tespeces 5o
7 e within #=05% dh

SFRAGUE AC ELECTRQLYTICS

Elestmlytic cxpasibtes, tspa 118, Eor [i5.mals
goslimucars iy 90 @ervioe have Seen damoioed
hy ihr  Sprages Electrir Compasy, North
Adamii. Mais
Capatutats are gasd ko he jusied for aacrowxs-
Pheg-mpe  poesssi Igtgr  omprovement o o o
volligo, particulerly hi wnd Tighst
indusgbriz] ssmipmant,  Tesy max be wead W
l-rlplll'l'ill:-l-l whers |-T-'|'¢'1||'|F woltages  SUFERN
may raded Jolkkges h:r
an mugh an 3% for 3 manmmem o tan aaco

Eogineering ulletin 30, avallable o com-
pany ‘miizrhsad E twn-l: LB
wrl FREings
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CLARKE PHASE MONITOR

A phieks mpsfior, model 100, ler  measaring
phage relaninng w1 radip Treguencies, hes besn
aAnduinLed IE. Uk Clarks Tnabfument Corp, 200
King Si. =ilver Spring, Md. Imsdremeni in
Il.‘d 1] hinz &n -qu-'ll Acgoiide ot 1" and
= elity ol L hase i

vewal ilirentlv fros owe G cuRbraved in 0,10
incramenle

Tegirumeni conlimprssly s gusomaingslly m:
grotes e phase difcrenie. Provision s m
1 Andieme amaEmm onrrend o ghe arous cowe
ird of a4 dercetonsl arsay, @8 well se 63 Indicaee
1M [Rasc el

LEAR WHF/LF
TRANSMITTER-RECEIVER

Faflty tiasamiller.recaieces,  imadel LTERAM-S,
kave Lo mnmonnced by Lear, Ime g 11D Tania
Awe, KW, Gmnd Bwpds 2, Mich

Features fonr reeeivers, providne . reoerian af
afl vk Fasibrivan, low 4 ridas.
T5 me matker beadom and enlertpinnsal e
crwl, plus o wdlr W frenamilksn

o8 0

ODUMONT 3" OSCILLOGRAFH

A3 pacillogvagh, iype 292, has betn snsced
hy the mtrymant divisan |;|I' Allen B Du Mot
Leborarssies, Ine., Clifien, M. J.

Unzt mars the new Du Mane SEF.A ¥ orr
witl - iti shoerd overmll leagth of 9™ The in:
wifurtiesd, which suprracdss The 16:E, fmitures
oo Incrsased wessmlovite of the deflection ampi-
s, s tha |||Tu|. siprike 24 0.4 reem walt
& 50 rms wedi o will geadoce T defenisan on gerh-
cal mng hort 1 mxrm, rely. Clwinl in
1B Aal face wl the TRP-A robe, eprsd dis
poenlom B8 sakd ko be kepl BE a4 wenimum
X.axie il V-aziz wmplifiers oo thmr e
I-m‘lh't palry of Ssflectiian plates with vohages
K ara IR0 ot nl phasa, Thn halancad
fHpclzsn o amad Iy uiﬂuq.ll:f shimenabe  asiagreaiic
Ll oxy  amad id ' i which urn
wnavoinhle  with webalacced defecisen  The
pAkEriode  liksar rimef:lade pencealor  graviles
reparrent swesp [requencies Trom B b 10,008
ik, spmchronizsd with eitker the werbcal ampli-
BEF OF BmE exRtewnal seare,

G.E, FM/TV MINIATURE PENTODE

A wharp euned  mihidlaie  paibsde, AR ide-
pgned irimarily for age Y rf mng & = el
'\'Illml Al FM wecrivers in wem m . preduodtion
15 the Creeenshern, Ky, planl of 5 K,

he BILCE 8 said be FERTEEENI En iprDeed
versinm of Bk HAGY wnd v intecchangeshls widh
LU TR The ghifed difareses § a6 Giicesidsd
Ermmcerduchine

Far caamplh, with g ﬂnl-: r:-'hul ol IS0
wales el W BETceEn 'l":"]IiTl thie |-
codntlinnck 3 sacd W ll..H-:I {roem . ST
In STIS prmmmibge

AOSE WHO DEMAND THE BEST IN
TELEVISION DEFLECTION YOKE SLEEVES

USE “CLEVELAND".

Cosmalite* spirally laminated paper base phe-
nolic tubes. These are ﬁ.rmuhad in sizes and with

punching, notching and grooving that meet sach
customer's individual needs.

"Cleveland™ quality, prices and deliveries are
responsible for the universal satisfaction and
prestige of this product.

* & =

Ask about our kindred products that are meeting
both new and established needs in the electrenic
and electrical fields,

el LR R e TP

%eCLEVELAND conmnm

ARBERTD E. CLEVELAND 2, ﬂﬂlﬂ
FLAKTS AHO SALES QEFICEE o Plyssas B Wikic, Chlage, Dubeil, Pigebomalorg, ALY
AEISUYE DA o8 Cwssfond, Chis
ChnAMAN PLART Ths Sivabnsl Coviine Crenda. L . Fiomi i Orisris

FEFNLEENIANVES

LAMADE wad | AR, EIGHTH L B 1 DAKYILLE ORTeAID
ETROE O,
M ke | BT HUERAY, shi CIMFEAL BVE, EaIT DRSHGE W

HOE EROLARD [P PACK MG aSS0DIATIS i Pabssndidon avk
wEE] HAETECED, CONE
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NEW...\mproved Wiring Eliminates Leakage

TYPE 12AT & TYPE 12ATK [KIT)

TRANSMISSION MEASURING SET

Bange 117 di, in 0.2
#ept,
Fraguency respa 0.1 dis.
fram 0 10 20 ke,
Aceuemey: 0.1 abe
Impedenca, loed gec-
Hena 4, B, Té&; 50
150, 200, 500, &
&00 b,
Impedonce, iramem,
k. 59, 130, 200,
500 B 400 ohmr,
Reforence lawels Tevsr,
ibs &00 ohms,
Clavull: ™17,
unbalanced,
AManuabess: 10x10,
Toul & Sx0.2 dh,
Lood ¢are, €8p,:
Transm. seel. 1 w.
Load sectlon 10w,

A precision Gain Set with speciolly developed
wiring that permils no troublesame leokage
ond provides Improved frequency charocher-

itics.  Awvailable completely assembled, o
in kit form—which parmits the sale of a high

occurgey instrument ab a low price,

WRITE FOR DESCRIPTIVE BULLETIN

af Precision Eleciracal Bestifanoe Ingfroments

DES PARK MEW JERSEY

AMPERITE

Studio Microphones
...at P.A. Price

e SRR P

RE L

Ideal for BROADCASTING
= RECORDING
= PUBLIC ADDRESS
“The uliimote in micraphone quality,” says Evan
Rushing, sound enginesr of the Hotel Mew Yorkes,
= Shout right into the new Amparite
Microphone—or sfand 2 feet away—
reproduction is alwoys perfect.

% The only type micrephone fhat i nol
affected by ony elimolic conditions.

s Guoranieed to withitond more “knock-
ing areund” thon any other type mika.

5
Special v for spociol Introductory Offer, b
: Offer: 'ﬂﬂrd dopoge llustrated folder. e
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TV Mobile Unit

{ Condinued from page 11)

this desk and & 24-position pateh panel
provided for use in handling the pro-
gram sound, the cosing, private phone
fines and the micropbones. There are
four guterophone nputs, ene on either
side of the unit, ene at the roof level
and one in the amnminces’s compart-
ment.

Either commercial fand power
somrce may be used with provision be-
ing made 1o adapt for single-phase
two-wire, single-phase thres-wire, 115-
230 wolis pr 3 phase four-wire source.
In addition, & small moior generator
rated at 3 kw with & current capacity
of 32 amperes was installed so that a
dua) camera chaln may be operated in-
dependent of any outside power source.
This unit starts automatically when a
Gl-watt load 18 applied.

Powar Distribetion

Power ig distributed from the cop-
trol Toom by means of ciccutt breaker
gwilches (o the various receptacles amd
oartlets plaged throaghout the unit. In
most instances provigion was made for
either fwist lock or parallel recep-
tacles, Each of the three camera
chuing was gupplied with o separate
Jl-ampere cireuit and & 20-ampere
variac in each line to compensate for
voltage drap. A voltmeter with o 3-
pogition switch and three ammeeers
ware provided for wse in balancing the
fnad on the power ling,

To supply power for triple camera
units and for lights vsed in night pick-
ops & 15w molor generator, mopng=
ed on & separale irock onit, = psed.

Alr Condiflaning

The total operating powes mput 18 i
kw, of which a large percentage can
be dissipated as heat To malntain
comiartable  operating  temperature,
two large exhaust fans capable of re-
moving B cubic fest per minute wers
tncluded. However, in some climates
it might be destrable to add scone aie
canditioning. This can be done with
a small unit which will provide partial
cooling er a large unit which will ke
nidegizate by matntam a lemperatore of
70° ander any extreme heat conditicns.
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INDUSTRIAL DEVICES FLUG-IN
VOLT-AMPF TESTER

A penerabpurpase  eolbampeee ohecher, Teodel
@00y, that plugp 'n Ectwwen bhmg snd connechion
pard; pod proviles simolanesus voliapge and
wmporaps reshinpy Sirecily oF Ebmo digls, has
h::n illllullllink by Iifunidisl  Devices, Lnd..

pwatar,
EM'_:MI-L tan besn Indicgeors whick gl b

wl zhe wolings and smparsgs peadings fndicsias
by ile adjuslable Wessba. A malilpdreng nl-llli"-
pr or the al the mangr

o Lk ammeier geale. The emer disn |||:u|:||r£
betwenni ac smd dv, and a8 inkendmd or Ab-cecle
dr 1oF ATCOrEle EREeTage TERd g

Trooter mipeeroy §H £ dd = 2
A6 conois

and weighs

SFRAGUE CAPACITOR CODE
INDICATOR

A eipasibe o el dndicapse  or o decipbErung
muokied paper Auhulsr caparidor ealer I.'\':Illﬂ.l'h.
hsa. Brex g l||.u.'r|:|] b Epragus goducks Com-
gny, &1 Macshall 3, Morh Adams, M
b R podudbacks  plasaic de
viem will reaaiimg dlals printed is color.  Whes
Aicked ta the proper fulis basds, the didld indi
lﬂl-l cagifilapee, nlitanes amil faved assiunp
waliage.
Avallabds Fer 130 sithe; divack o
Sprapng copactiar diskribubeore

throeagh

NEWCOME REMOTE CONTROL UNIT

A portabls - remote control undt fop he ool
K serser keeplibecn, wileh makdr |0 poasdbde oo
mix amd F;:Ie I'h"":'ll‘lllll mirraghoars and phonb:
rripd feiem distasced up 1o 7,000 feed, bas bees
prnnamced by Mowepo=k .l|'.|dr: Products Ca

* » L]

AERQVON MINIATURE
ELECTROLYTICS

Minigterisnd  higtistyps
SRE. have beem annompaed b
Haw Hedfard, Mids.
I:'n_[ql::'n:rrg pre hermadcafip-pealed in inkbilse
cageh,  aid  bawe

elecirolyilon,  fype
Aeravnx Cnrf,,

FEST H-'II 3| l-'trl'.l-l-'!d
rardbosrd |nr:'|l_|ng jacketa. F ke
mnned-copper  leads  gaid o Hl'mrrl T"'" v

methenical pand  alectricy] frsfaste svan with
sradlless unita,

UNIVERSITY DUFLEX SPEARER
CROIIOVER NETWORK

A Alker netw mpdel #B8 of the LT 1rpe for
use wiih coasml or duples lmudspeaker syeceme.,
sz Feotn snnouticed by rniversiry Laudspeakers,
Ine. 80 Bogih Kenglea 4wa., White Plajne, N
Siad Lo proeudd . & PmipEr aflchudfiom fEpe al
 crapscers of B0 cycles. Hooesd in @ cand
dlusmigim  copnuimsr,  Esnerxmal high [regasuce
ifterrmunior oy bw added Cor proper - Balence
lew and Bigh fregeencies. Filter was Assignea
primirilz gh-Fregquency  tweshbers

fen upe with BE
am parhcularly affciem when  cmed  wiib

niversity Torctsrn, models 4408 and 4200

ITS KINGS FOR CONNECTORS

Fictured kerg are soma of the more
widety used R F D;--axla]. UoH.F
gnd Pulse comneclon, Teey & all
Precision made asd Pressurized

WhEn requangd. ees 300 fypes

praleble, most of them [ slock. o=

Baghed by Ui rame KINES — I loades 4t
maewtantern of co-aaial caneRcian.
Wbz far (st Eabang. Oupnitmamal T

Menulasiuiers al Fador, Whip, and Akcrofl anlennal
Microphane Flugs osg focks
Radar Asiemibbed, Coble Awesbhei, Migrowoee and

Spaciofl Elecirodss Equprmani

&u Froredcd

Bl LCEISETAN AVE

REMTYLILNT

FERSONALS

Albert E Eolehsr, Jr, & now mankges of Bay
cthm's moble nllll:rb:rm; ankm

Harvey M, Khosh, of the Bochester Gias wg
Emeonrsy  Losmspamy, meowival che anmaal owared
lwgoe ol e Radse Fall Méctiog, spunsored
wintly by the engmeering deparemem of RMA
and ]iE whicl was held 81 Syressss this veas.

Broy. Ceetral Duvlkd Sarnoff, chaicsmas of the
bodrd o ROA, was awsrded recesmly & United
Matinone caiadion hi@ . . . 'notilsde cnoparn-
Hon il Lhe develgwsnL of poblc  nbdertning
al e work of the Tlnsted Mationg and S bax
comircbuees  In e debd W humas o pighca
I.h|.1|uuh ddwdeiey o esscrpin of Freedom in
lagien. amd Freedom oo Look as IU"Id-CII"'"IIE-'l
eageeasime of Freedom ol Tndormitea”
Presenbiton of the citxtion fo0 Oeneenl Sarnaff
ool place durng & elecast from Carnegie Hall,
Wew ¥Yark, by NB
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The Micy Felolcators Assoalsthon 130 Lexing
1om . Awe, M. Y. hxy poblished 3 bE-pagps
Hardbaok an Fqbrlml:J Matural - MWigs  wilh
datd an swlzral phezel and bkek mica.

"wlybecksin Bestnreh snd Develogmusnt Com-
piny, 1o, A0 Tllegy Sereet, Bpooklyg 3, Mew
Tork, bave s2leased & cutidog Sfucribing am -
pepdad - lise ol microwave  besc  pquipamsEny
Among the products Sescribed e & serian o

kuners orE cuversge of P 124 g0 4
ke Band. Theae milcking {ranslirmers  pon-
wist of Byhrd =r jEncHoss ba owhick  movable
ahole-trpe Phaels are [Hited in the shuns snd
sErusd dTme.

The Janebie M i . h5e W
Momros 54, Chicapo, [5, heve released o Bl
legke T8ée 11391 depenbenig  rolars coaverbars
[ar cnnverting 8¢ fn ar
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MEASUREMENTS
CORPORATION

Model 59

MEGACYCLE
METER

Rodie's sewsil, mulll-perpois Insirumend ton-
vhfing af a grid-dip osclllotor coenecied oo My
power ppdy by 8 Benible ceed,
Chiech phase opolicalie:
= Far dolarmisisg 1he rasanasd froquiscy af

jmnud circwmlb,

Ignme, by-pors condensess, thokas, 405
# Far mamwring copachonge. indetienca.
Q, mwival irdudiisis.
® Far prulimimory lreating asd allgaimand

of Facelvara.

® Ai om auxiliery signal gerealar; modu-
lwtad ar unmoduloted,
= Par srlansn tunisg omd wasimiter #eu-

trallzing, powrnr aff.

Iron=Core Ihter-

stage=Quiput

Transftormers

Part Il . . . Characteristics of Cores Selected for

Transformers.

by 1. F. DEISE and L. W. GREGORY

Westinghowse Elecbric Sarp.

[!f ODEVELOPIMNG fthe srnm-core  trani-
formers fov the mf transmitrers, the
core-loss problem was studied closely.
Core  boas peverally  determines Lhe
maximurm operating Aux depsity, and
where an appreciable amount of pov-
er bz to be hasdled, the core loss ds
usarlly limit=d by the permissible tem-
perature rise in the transformes. The
chobee of core material b therefore of
prime importance, The core mazerial
used must bave low loss 5o that o
cian e operated at relatively high fAux
density, This low lass permics the 1se
of few turns and small core sizs which
mizhes it possilile fo meel e leakage
imductance and distriboted capacitance
requirements.  The core st alsa

Prag af r: autpet Drankiormay cariaios of ‘

fve suficient permesblity to provide
the apen circoit inductance vequired
o pass the Jowest operating fregusn
¢y, (ores that gpive the best resolts it
power and aodwo Eregiencies odll be
found o have such high boss and low
permeplality ab sewveral hadred kilo-
cycles that they are practically useless
at these higher frequencies.

Cutput Transformer Desige

e et transiormer dsed in thias
ieansmitter was designed (o provide an
uotumned  gsutput for the transmitter
ower the 250 to 540-ke range.  The
secondary supplies 3.2 kw into g 51.3-

ik dr Witk this imgedanrs varmtion

ghe plags curcapi will be apprexzimotuly L08G higher st B0 o thes af 305 ho ler Pee same owfpios,
mnd thi the clfichency will ke alighaly lowes ar oes hlgh drequencr,

# Faor is¢eding poraaitic cireyife and wp
reiamEnCaL.,
® & @ low wensilivvly cecoiver for cignol
irmcing
SEECIFICATIGMY,
TELEVISIDN Freaor Uindl, 504 " widae,
INTERFERENCE 4 nigh FU5 daop.
Cuodleior  Uad, 1"
Tta Moded 59 will dawwier; T7 daip
mable you t make TRFCAIRNEY,

efcienl Irape e=d
Mgk Ted Ihe elim-
inatins pl masl TY
|mharierescs,

wiila Fed Smeu|
Daty Swet, 8T

1.7 mp, Ry Y g
wear phap-b i,
AACIDL & TG
LW o V20 wpdbii: ar
pstuival,
POWEN EUPFMLY:

1E-120  spita, 50.40
Fgcken, 20 waile
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BIRTCHER

STAINLESS 5STEEL - LOCKING| TYPE

TUBE
CLAMPS

83 VARIATIONS

Where vibrohon s o proéem, Birbchar
lockimg TURE CLAMPS offer a foolproof,
prochical sslulion, Retommended for all
Types of lube end dmiler plug-in cam-
prinenks.

More than thres milllan of tha e
clampi in use.

FREE CATALOG

Sand dor somples of Srcher sramlon
whaal lba clamp end duf itandeed caha-
|I:Ip|':|.HHE'|IIhI bawe Iypa, regammesged
clomp desgra, ond price bl

THE BIRTCHER corroraTiON

S0A7 HUMIIMOTOH BE,

ohm lead.  With this secondary im-
pedance  the  promary  provides  the
propet load to the power amplifier
tubee for class B, push-pull operation.

Care Chorocteristics

This tronsformer uses x core mades
ol DE-wch thek Hiperod, or grain
prignted sweel.  Thisis a cype O core,
im which the thin steel strap s woond
tit a mandrel, impregazted with 2
band, and cub in fwe to permil assesss
Wy with the coils. Thig thin gauge
rnaderial has both higher permealatity
and lower losses than thicker gauge
ster| by the frequency range in which
this fransformer operates. Ewven with
this thin gaoge steel the core loss lim-
it the flax density o very much lower
valEes than &re conmoon practices at
lower frequencies,

Winding Strwcfure

To keep the primary to secondzry
leakage mducknne= as Jow a3 possible

thiz transformer 1s made 85 a core Lype
with the secomdary interleaved between
twa primary  sections om each  leg
Each primary is wound one-nalf as the
inner winding on one ¢oil and ane-hald
as the outer winding om the other coil,
Ak the two coils ere identical im oome
stroclbom this causes each poumary 1w
save the same prverage mean turn and
therefure the same leakage mdoctance
with respect to the secondary,

Capacltonce Problems

While the rore-tvpe construction
with  interleaved npuit and  Sutpor
windngs prodoces the lowest jeakage
intuctance it tends to prodoce high in-
ternal capacitance, The effect that any
parlicoiar capacitance has oo the air-
cuil is dependent on the percentags of
the totol #f woltage that appears acrass
the capacitance anrd wvaries as  the
srquare of ihis velage.  In the ontpuot
transformer this principle is used Lo
keep the tot| effective capacitance low
by making the capacitance 8 minimuoam
whees fhe #f woliage difference 49 a
maximum  The jnner sechion of each
prinmry is ar low ff voltage and the
spacing between thiz section and the
seoomMiary iz made small, the spacing
here being mainly rthfrm'nHJ by valt
nFe imeulation requirements,  Op tho
other hand, the cuter =ection of the
pr':m.af:,- is at high f pntrnfi.a] wath
respect to the secondary, and the spac-
ing hebwesn these wimling sections 13
made rmuoch larger to decreass the
effective capacitance,  Inoreased space
ing hedween wintings of course means
incregsed  leakape  inductance A
proper halance between leakage indne
tance ami  distriboted capacitance in
relation to the load impedance §5 nec-
esary ta abiam the hest response and
beasd varintion m the load sompedance
ower the operating range of fregquen-
cies

Application Possibiifies

High-power, broad-band, »f frans-
formers could be wsed in many appli-
cations o smplify tgming and  save
space.  The limiting factor in the de-
velopment of these translormers is the
core, A core materials are improved
o give lower losses without sacrificing
permeability it appears likely that this
type  of transformer  will lse more
veddely nmed

IIAHII]H
PLUGS

|FOR THE
| RADIO
LTECHNICIAN

TYPE DP

Hack & Funsl Lype
tounscliore =i
n varioty of otem daed

wnil reazial cnpnkscta,

LABORATORY AND
SWITCHBOARD

Connectars [of eupariman-
tnl swritchbourds mnd imnking
lEUiprmm.‘l | tn i aopissks;

e ——

TYPE AP

SlE*BD ﬂl.lfﬁ\.rml. 'rn.|ur|

TJTI i" l"llh'ﬂ "['\-:rrl;
ul with haswvger
fer meaih.

lu' r-.l.-hl.'ul;.ul o pll g
muk AEEraotion tudean; pa-
hln alamp plug mntriss

TYPE XK

Sume IHB-I.".H.'l s T
W=l dasdd snnipcty)
for Ha 14 snd 6 wim;
coupleng ol axlrection
AN

e O e e e s i . s i e

TYPE O

Latohlogk aouns- miorn
plivsne wacias wdth ovel
sbadl; B contaces fer Mo,
b v, TH] IV .

AND § OTHER MAJDR TYPE SERIES—MMuore
than 400 radic purte distributers o the
LISA handle Cannon Plugs . cweny-
Bix represantatives lotated [n principsl
cities aTa Al Your servies O write divect
to faceory for new C-48 Condensed Gen
eral Catnlog, 32 pages of dats and pTices
Connon  Electric alse moanufnctares
ua._mﬂ equipment {or hospitals, indus-
trial plants, schooels, institutionss and
meny other slecirion]l spacinlties such
ne conduit fitdngs, D, Q. Solenoids, five
nlarm relays, cable terminals, indicator
and pllot lights, ete. etc.
e Canmon ¥ mly B, [
.[uﬂm‘::“a“:"&.“ﬁ:rf  Cargerni, 155

pifices and Oodarin World ax-
port: Fruzar & Munsee. Qun Franciso e

casnen @

B i

E [LYELCRTERYI G
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PERMEABILITY TUMED
CERAMIC FORMS

In odditten ta the preuler skbalded DL
pormashility turard Farma, F4000 u; ke
49040 jerlas of coramli gt reaalbllly funsd
wmshisldad iT‘m are :wﬂuh o lfhld:li
gl Hame Ie=2ing dizmatere zod lmeg
ol windling space ses e W Bnp W o Mg end
o 5 lu- e $I0EN, EPIHD s Hﬂ“
reapective Mok, $9043 and A9088 heww
- aibind lml. slugan wilis oi. 89041 and
BEGAT il da e 8l

JAMES MILLEN
.MFG. CO., INC.

MAIN OFFICE AND ufrnn

MALDEN '
MASSACHUSETTS

Last Minute Reports...

Coig oF eoustay's old oldtimers, Ray-
el B 1'.1'|.1;.'. whise hrass prun ing diys
date back 1o [911, hiea been elected IRE
prexy for 1950, Guy, who becams a
memiher of the staff of WIZ in 1921, &
now meanaper of radio amsd allocation ems
rineermg tor WNBC.  Sir Robert Watson-
"att, goverping director of Sir Watson-
Watt and FPactpers, Ltd, will serve a2
vies j.lrrs:l.lurll of the Inetissite, _ . . Herbert
Dg'fal, Ir., [n:rrne:l]' with General Elee-
tric and vecently vice president of WPTR,
Albany, Mew York, is mow with .ﬁ.jrhnm:
ladtrammias  Laborowory, Ioc, BMineola,
ew York, ar techaoical assistant to H. E.
Skifter, presidert. , ., WHO, Dies Modnes,
will soon install 2 Westmghonsze S0k
FM meed AM rransmiteer. - . WOAI-TY,
San Antonia, Texss, and WHEREF-TYV,
]"Iinghnrnl;nn. New York, have become
members of the ABC-TY nerwork, | .
The State Engineering Experiment Sta-
tion of the Georgla [messhie of Tech-
oology have p1|l:||:|r.]1=r.| the procesdings of
the recent  beoadeasde n:l:-niun-rﬂw coixfer=
ence which was 5 the |resgrbut
IRE &pd the E{ln{la sacciaton -ef
Broadcasters. The p:rn:redir:gl WELE
edited pnd cormplled by Professor M. A
Hrnnell, ¥eoarteen pa g::rn are covered 1o
the repart. . . . The frst amival Eansss
City section [RE techndcal conference fea-
turing papers on aptennas atiracted @n
albenee of ower three hundred at the
Hotel Fregidend in Kamsaz City, Mige
soarl. Fourteen papers were offored cov-
ering such topics as slot anten@as, mucro-
wave antennas, aithorne antennas, difee-
tiomal nrrays, ond fringe area ceceiving
snlenass, prepared by ye editos. | , . The
RCA theatre eqnipment gales divisson has
refeated a sixteen-page bookler covering
1h:31:rg television, . . . The fourth annoal
ing techoical conference of the THE
le:mm.u section will be held on April
2% 195 , . . Bay A. Bugpe iz pow chiet
engineer of Lear, Ine, Grand Rapids,
Michigan. . . Canadian Marcani Cloii
nnnir af Montreal will represent Dailbdont
eclugizely in Capads in the sale of tele-
vissan broadeastmig egoipment, .. KEYL,
San Antomio, Texas, will soon imtall &
Domont TV trapsmdtter, , . . K. T. Ca-
||:|dn.'|1r|.|} 15 now directar of rn.;g'irrtr.i at
Radie and Phoaograph .
F:m: of o weries of papers covering
dHI.E'H nistes on fhie :r:ll:umt:l: Aty
ascillatar circait appears in the third jssue
of 1he HFP Jowrmal published by Hewlett-
Packard Ca, 383 IEhugr: Bl Road Palo
Adeo, Calif, . . Awsdivos, Tne., has been
formed Eo takoe over the adtiviehes of the
Western Electric hetring-anl divislon. .. .
Frank W. Taylor Ca., 4508 East Genes-
see Sp, De Wint, N, ¥, bas been named
to represent Cammon Electric Develop-
memt Lo, connector lines i Schedole A
in the New York counties porth of Tlister,
Siglliven and Dotchess. . . The airkines
electronic and etgEneering  commities of
Aeromautical Radio, Inc, met recently ai
the Carlton Hedel, Washingtens, DL C, tl.'.i
llzcuss specifications for mDew eq
and components, parstularhy for 'I'-'f_f Bp-
plication. - . . Dr. Alewaoder Ellett has
bieen named vice pregident in charge of
research of Zenith Hadle Corp. . . . A
text entitled, Fundmmesiolr of Rodis
Foltww Techsigue, by Tam Deleth, bas
boon published by the Fhillips Technical
Library of Elndem and i avaitable
from the Elsevier Pulilishing Co., 215
Feourth Avemus, New York i

1H5URE

ﬁnmtu‘ ﬂxﬁt‘ti‘a

-« JONES
PLUGS & SOCKETS

e

P B0 CET == Py G301 AR — Sached
Cobly Clerg In éop, wit Angle Brachef,

Series 300 Smaoll Plugs & Sockels
far 1007 Uses

Fode i 2 1o 33 conbacte for 45 woley,
5 omps, for cop or ponsl mountinge
Higher ratings whare drecis porsdl, Al
plogs and sechweiy polorited, Enife wsitch
wckel cenlach phosphar bronze, codmlum
plotad, Ergopgs both sides of Aot plug—
double eonledl arsa. Bor fype plug eans
pach hord brom codmium pleiwd, Bedy
maldesd bakolite.

Gt full detaits in Catalog 17, Complate
Janes line oF Becirical Coreeaclisg Du=
wices, Plogs, Socket, Taminol Stips.
Wriie podey.
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They Packed a Pole Line Into a Pipe

Back in the eighties, telephone executives Faced
a dilemma. The public demanded mqge telephone
service. But too often, overloaded telephone poles
just couldn’t carry the extra wires needed, and
in cities there was no room for extra poles. Could
wires be packed away in cables underground?

Yes, but in those days wires in cables were
only fair conductors of voice vibrations, good
only for very short distances. Gradually cables
were improved; soon every city call could travel

underground; by the early 1goo’s even cities far
apart could be linked by cable.

Then Bell scientists went on to devise ways
to get more service out of the wires. They evolved
carrier systems which transmit 3, 12, or even 15
vojces over a pair of long distance wires. A co-
axial cable can carry 1800 conversations or six
television pictures. This is another product of
the centralized research that means still better
service for you in the future.

BELL TELEPHONE LABORATORYES EXPLORING AND INVENTING,
DEVISING AND PERFECTING, FOR CONTINUED IMPROYEMENTS AND ECONOMIES IN TELEPHONE SERVICE
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Here's the handiest piece of equipment for any laboratory where electrical components are used.

® It is completely self-conmined except for headset for a-c measurements

* It measures the basic quantities of Inductance — Resistance — Capacitance — over very wide
CAMnETEs

* lis accoracy is high enough for most routine measurements of these quantivies

® 1Ir has built-in standards

* It contains both d-c and a-c power sources

® It has a panel-mounted d-c zero-center galvanomerer for d-c null indication

* Itis very simple to operarte :

RAMGES

IHNDUCTANCE: 1 mioohesy fo HOO
harepy

RESIATANCE: | millichm o | magobm

CAPACITAMCE: | meaiveralorad te

I3 micrafarads

STORAGE FACTOR ([K/B: D02 fe
Ll

DISSEPATIOMN FACTOR (R/X]:
0002 4o |

AT e i TYPE 450-A
1T R L] oA = once

Beidge yoo have for osce ond Forevar IMPED ANCE
abolithed the Fima-conuming projec BRIDGE:
ol awembling o mabehift bridge ‘m{m

feem an gszdlelar, defecler, arme ped
powar murce for roging  mapre
frovify el af wod rail or 4
That's why tcupands of these venollls
walrumesrls ora daily in s n labana
forimy throughaut ke warkd

Write far
Complete Doto

GENERAL RADIO COMPANY

Cambridge 39, Massachusetts
a0 West St., Mew York & 520 8. Michigan Awve., Chicage 5 1004 N. Seward 5., Los Angeles 34
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