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MAKES HISTORY
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PHILCO 7008 VISUAL ALIGNMENT GENERATOR

The anly complately self-contained and moderaiely priced Instrument for allgning talavisien and
FM recsivers, Includes 5 difforent signal genarolors with fhelr associoled conbrals; a completa
oaciiloscops with centaring, goln, Focus, intensity, phasing and blonking comtrals, and powar
supplios; separale RF probo for measurements of sansitive high frequency eireuits. Removable
erosshatch screen for ultro-short 3°' cathode-ray tube. Compartment for eables and RF probe,

J & - __ i [ PHILCO TEST EQUIPMENT SERVES MANY
WRITE FOR TECHNICAL LITERATURE | INDUSTRIAL & COMMUNICATIONS NEEDS
Philea Corperatien, Philedelphia 34, Pa Today's wide use of electronic devices In industrinl plants,

| L Inboratories and communications mervices requires new
Me. 7008 Philco Vieual Al i : ;
L I i I precigion instruments for radio measurements, in compact,

| Gonaralor
. portable, inexpensive form. Here, Philess hos long been a
& H#':..:‘D:: Philea Electronic Circwif Jeader—providing squipment for radio's beat. informed group
. | of service techniciama, the 25,000 mémbers of Phileo
Ne. 7070 Philce RF Signol Gonarator Servies. For fast, accurate work experience-wise servicsmen
Ha. 3072 Philca Crosshalch Ganeratosr | choose Philen Test Egquipment. Know the resasons why
Mo, 7030 Philce Dynamic Tester Phileo is preferred, by writing for techmical litersture.
Ha, ¥019 Philce Junior Scope il

. o _”  —— | pHILEﬂ 'CGE F'ﬂH‘ﬂTIDN b F'|1i||:r:||'!|plhi-|'1 3-—1. P
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for really dependable

performance for
television and ather

exacting uses

P11 OMEERS OF
s ELECTRIC AND ELECTROMNIC PROGRESS

BUILT FOR LONG, TROUBLE-FREE PERFORMANCE
UP TO 450 VOLTS AT 85°C.

These stardy little dry electrolytics have what  withstand plenty of heat Thanks 1o a recently
it takes to match the toughest capacitor  developed processing technique, they are

assignments in televisiun and oiher exact-  outstandiogly sable, even after extended
ing equipment where the wse of ordinary  shelf life. In every respect, they are designed
components may onoly be nviting  trouble. for bemer-than-average service on  tougher-
They're compact, easy o0 mount. They'll  than-average jobs,

SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS
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CITIZENS RADIO
TRANSCEIVER USES

#
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Tha farmes in bhe Nald oed
his =its at home =il ba chis
1o converse =P ease by wabeg
Peade nicw, lighrwaight Frans.
tmbvirs squipg | wriith Sl i
rub-minladure pebesl

r

Tiny Sylvania sub-miniature cedin
tubes, smaller than a lady's little
finger, are big reasons why the
Citizens Radio Transceiver meas-
ures only 6 long, nok guite 3° wide,
Itg" deep, nnd weighs only elewven
ounces!

Sold in sets of two, these tiny
two-way transceivers with a rangs
of sevaral miles are tuned o 465
me. Among the meny who want
these handy units ore police ond
fire departments, surveyors, forme-

SYLV,

ELE

ers, hunters, industrial users,
rangers and those who wish hoat-
to-home and suto-to-home com-
mianications,

Sylvania's extenzive radio tube
rescatch and manufacturing skill
bave meda Sylvania sub-frininture
tubes the choice of Citizens Radio
Corporation, Cleveland, for this
revalutionary, etvilian transceiver.
Sylvania Electric Products Inc,
Radio Tube Division, Emporium,
Feonsylvanin.

IA
RIC

FADIG TUBES; CATHODE. XAY TUsBS; ELECTROMIC DEVICES; FLUORESCENT

LAMPE,
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How is YOUR company doing
in this "EVERYBODY-BENEFITS" plan?

EMPLOYEES BUYING
U. 5 SAVINGS BOMDS
ViA PAYROLL PLAM

e
" hgere in
7sve [ Lo o
Ed%h ‘-—ru—' goaf
%

AVERAGE INVESTMENT IMN
U, 5 SAVIMGS BOMDS
PER WORKER PER MONTH

$18 — 1unm.l
s —

$1B ==

Compare your employee participation
with others who have Payroll Savings

If the Bgures for your company fall below those shown
ahova, you're miszsing your share of benefits of the Pay-
voll Savings Plan! These benefits are described below.
MNation-wide experisnce proves that when top manage-
ment puts the "0K" on the Flan, its benefits rise sharply.

BENEFITS TO EMPLOYEES: Every 33 Invested In Savings
Bonds pay $4 at maturity. Workers gain 2 833%% return
on their money —enabling them i the future to buy
more of the things they will want—plos the peace of
milnd that goes with regular saving.

BEMEFITS TO EMPLOYERS: The feeling of security that goes
with participation in Payroll Savings makes workers
more contented. Worrying less, they work better, Among
the move than 20,000 large companies with Payroll Sav-
ings, records show that—following installation of the

Plan—production increased, absentecism and accidents 'y

decreased |

BEMEFITS TO THE NATION: The Payroll Savings Plan iz a
powerful deterrent to inflationary forces. Every Savings
Bond dollar buailt up in the Treasury withdraws a dollar

I

The Trauury D

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

WHAT CAN YOU DO? If your company has the Payroll
Sevings Plan, make sure it's being adequately promoted
—backed by your top executives—to bring your campany
its full measure of benefits. If you haven't yet installed
the Flan, why pass up s benefits any Inngﬂr? All the
help you need is available from your State Director,
Savings Bonds Division, U. 8. Treasury Department.
He is listed in your telephone book. Call him now!

i Pt

Do Yau
Crewr §7 5000000000 worth n! Sareings Bomds howe hasn
hought sinea 1941,

Sare thon % of this veivme — over $50,000,0000000— s 9l
taedd by the purchassn -

Diniing. 3 manks ol 1948, 1,500 addHiceal l=rge firm e
winlied fhe Foyroll Sovinge Plam,

-

¥inm thin plen, T S500000 workers ore aach invesiiag
on the cverngs of 320 per masth of thelr pop—
more fhon §130.000.000 per manib—<In Bands.

4

fmant
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widh ; lafian ths peblicetion of i mennge by

COMMUNICATIONS

Thit In en afcial 1. 5 Treasury sdvertisemant prepored endler fbe sucpives of fee Troogury Deporiment and the Advertizing Couseil.
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BELL TELEPHONE LABORATORIES (L)

EXPLORIMG AT |NVINT NG, DEVISING AND PERAFECTING FOACON-
TIMUED |MPRCYEMENTS ANE BCOMOMIES 1IN TELEFHONE SERVICE

When you 1alk by telephone, far or near, the actual
sound travels much less than when you talk across
the room!

That’s because the telephone system earries not sound
iteelf but an elecirical facsimile of sound. When you
speak into 4 telephone trapsmitter your voice is con-
verted into electrical vibrations which are not changed
hack inte sound until they resch the receiver
diaphragm,

Conversion of sound into its electrical equivalent,
through the invention of the welephone, opened the
wa¥ to the measurement of sound by accurate elee-
rival methods. In developing means to make the
telephone talk farther and sound clearer, the scien-
tintn of Bell Telephone Laboratories had to develop

the tools for sound-wave anelysin and measurement.

The condenser microphone, the wave filter, the ampli-
fier — cach the product of telephone rescarch — have
helped to reveal the strocture of sound as never hefore.
Each has helped to build the world's finest telephons

syElem.

www_americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

BRANIFF

BERANIFF EQUIPS GROUND STA
WITH WILCOX TYPE 364A TRANSMITTER

DESIGH SIMPLIFIES SERVICE

Conventional circult design, fewsr numbers and types of fubes,
plus open mechanical eongiruction simplify tube sfocking prob.
lems and speed  malnienancs. The entire transmitter porfion of
the Type 38644 (s bulli on & drawer-type chassis, bnstantly withe
drawable from the froni of the pansl

RELAY RACHK MOUMTIMNG SAVES SPACE

Compact design requires only 15 inches of rack spece for inalls-
tion, tseguently wilizing space already availabie,

JO05% FREQUEMCY STABILITY WITHOUT

TEMPERATURE CONTROL

Through the use of & newly developed crystal, troublesoemne Hhars
mostafic Permporatiarg contrals and orystal overs sra no longar
mcestary to provide adeguate frequency stability,

SIMPLIFIED COMTROL FOR REMOTE LOCATION

Miouilatian over a single telephone paly and earrier contral by
rrzans of & soplex girciit allow the transmitie; to be readily
lecwted at & remote podnk,

WILCOX
Tvpe J64A Trarsriitier
11B:134& BT Band

Winite Today. .. tor
Complete Information

¢ ® COMMUMICATIONS FOR FEERUARY 194%
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it Show Time

Tue Bic Thaez, the IRE; HAB and
RMA, will roll their droms and Ting
pp the ashestos en thel amnual apec-
taghes in March amd April o New
York, Chivago anid Philadelphia, and
set the stage for & vound of the most
informative meetings ever planped

All three get-togethers will be ot
particular interest to masagement and
enginesrs  in communications  &nd
broadeasting  In Mew York ol the
IRE (March ¥ 1o 10) therell be quite
an assortment of papers on those spot-
light topics, whi amd wlf m TV, One
of the tmely presemntions will be
made by Kenneth Bullington of Hell
Labs who will analyes propagation
variations at okf and whf, showing
hew the varintions of reecived sigoal
with locstion | shadow [osses) and
with Hme [fading), afect the usable
seryice area and the geopraphics| sep-
aration  befween co-channel - stations,
With an empiricnl method, he will
fllustrate that the vequired separation
bepwesn co-channel stations & from
ihree to ten times the pverage rading
of the usable coverape ares

In another propagation study, Ju-
geph Fisher of Philen, whose paper
on g TV distrbubon sysiem appears
in this issge, will reveal the resubts
obtained on 500 and 3 3E mc ower
yariedd  perridn i Washington and
Philadelphia.

George H. Brown, Wendell T, Mors
risan, W, L. Behrend and | 15 Hed-
deck, of RCA Labs, will deseribe 5
combining network, which allows two
tubies ty be operoted simoltuneouosly
inie & common load without interac-
tion between tubes and without reduc-
Hon b bandwidth, in an B30ame trans-
mitter, empioying four tubes in moi
tiple,

Thamas T, Gokdsmith, Jr., of Du-
Mang, will continpe the oif TV diz-
course with & complefe reparl on the
atatus of the 475 to 880-nw operational
possibilities at fhis time

Antenmas, & particularly important
phase of corvent engineering, will he
featured in & series of sessionz. Thur-
g ooe of these viwetings Arthur E.
Marston and M. D Adeock of Mawal

Ierd?

FERRUARY,

Besenvch will analyze the theory of
end fire helical antennas and provide
& formta for the padiation feld of a
helia whicl vields o definite condi-
tion to be satished by the gemnetiy of
the helix and the progagation constant
pf the traveling wove of current in
order that the radiation beld of the
heliz be end fre with circular polari-
gatiom ot the axis. 0. M. Woodward,
Jr, of RCA Labs, will present anuther
extremely  ingeresting TY  antenna
paper And disclose u unidirectional
dipole element. redeiving antenma with
the elements wnited by = transmission
fhise metwork which yiclds a directive
pattern,  Thig antenna has been effsc-
tively used during ihe sync-carmes
wests . hetweet Whshington,  Prince-
ton and Mew York,

Relayzs, ancther extremely perie-
nent factor in TV, will be a subject of
several papers.  One pressntation, by
William H. Forster, of FPhiloo, will
cover systems which empley - second
detection it each repeater which are
gaird o be most spitable for intracity
work and remote pickups, and helero-
dyme remodulbation at the repeaters for
intercity  lomg line  service. | E
Millar and W B. Sallinger of West-
artt Union will orovide details omoa
fkme Hnk between Mew York and
Philadelphia. The relay anabyses will
contimae with a description of 2 10-
repeater link setup by M. Sitver, H
French and L. Staschover of Federal
Telecommunication Laks.

AN broadeasting will afss e gove
ered liberally at the conference.  In
one paper by H. E. Summerhaes,
Tr. of General Electric, will he de-
zeribed an AM menitor which features
a local oscillator syochronbeed in con-
stant phase relation with the carrim
componeni of the modulared signal
fram the bransmitter,  The local os-
cillator signal energizes o qUATIE Crys-
tzl discriminator which indlicates de-
viationn from the assigned frequencye.
The local oscillator sigoal from this
menitor can also be o added io the
madulated wave o redice the efective
percentage of modulotion and  thos
rlanimale negative peak elipping  in
the detector.

The all-important 60 or  120-ke

gpacing problem in the 152 e 162 me
band will alsn te & topic of discus-
sion st the IRE mesting. B G
Bhow, P W, Dimock, W, Serack and
W. O Huister, of Beil Labs, will de-
pcribe @ mobile system mow operating
in Chicago wsmg 60-kc spacing of
carrier frequencies snd featuring off-
channel squelch in the land réceivers,
wge i Lthe miolle equipment and cones
necrian o alw lamd peceivers oo
OO &nBEHNL,

Al the WA R engunesrig conjerence
in Chirsgn m April, there'll be three
davs of papers covering TV, retord-
ing aml reproducing,. and o variety af
projects 1AM and FM broadeast-
ing. The conference, which will rum
froam Apml & te B will be high-
lighted by an address by former IRE
prexy Dr. William L, Bveritt, head
of the University. of Tlinois Depart-
ment of Electrieal Engineering, who
for many vears comducted the  gut-
standing bropdeast engingering  con-
ferences at Mg State Unlversity.

In Philadelphis on Apeil 25, 26 and
27, ni the Bempamin Frankltin Hotel,
the RMA and TRE will hold their
prmual sprig mesting and  present
twelve popers covering a 3-kw  mef
transmitter with iron-core fmtersiage
and outpst eirewirs; cavity resonabore
m peobile cormnpnications ; fpmmeiron
a-kw Fhi amiplifier . instantaneous
devintion contred for PM tranamit-
bers; TV recording techniques: o TV
wisual meedulator;  high  effciency
caglers  Jor forced sircooled  power
tubes : audio. power amplifiers with
positive and negalive feedback, and
cammiercial PTM  gelephone  micre-
wave link setups.

Seems ns if March and April will he
hristling with lively topical mestings
for everyone n fhe bropdenst and
comhaiications fields|

The Anpual ¥YWOA Seires

(b Fempuary 26 ab the Hatel Aste,
Mew Yark City, the Veteran Wireless
Dperators Association will hedd their
anmun! dinner-oruize, whers aldbimers
will rub shouklers, remindsce and do
5 bit of peering Into the fubdre.

A prust pvent for the month —LW,

COMMUNICATIONS FOR FEERUARY 1747 = 7
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TV Distribution

A CENTRALIZED SYSTEM for producing
the stasdard RMA composite video
signid, wnd ‘& means for distributing
this signal with & minimum of distor-
Ham 15 & tecessity for a large organ-
ization engoged in television resenrch.
To attempt fo duplicate the termingl
equipment in each laboratory would
resialt i an overcrowding of Aoor
space, & Inrge increass in capital ine
vestment, and an  nereased  maimbe-
Aance cost, 1D = desitable that the
termunnl equipment produce hoth the
cumpasite video signal and means for
miodulating this signal on '3 nomber of
the standard #f carriers, Many proj-
ects such 6z the development of video
arnplifiers, deflection  ctrcoits, high-
voltage pbse sopplies, and analysis of
el performance can be carrisd ot by
using the composite viden signal,
which is the same signal as that pro-
duced. at the second detector culpit of
o dtwndiard television receiver. Stodies
of the performance of the rf and &
cirenits are greatly enhanced by hav-
ing an rf generstor msedulated with
compasite video, the outpul not being
affected by noise or mltipath trans-
missian,

On the pover of this l4sue appears 4
view of a centralized equipment setup
8t oor nbe.  Vertical mdwmting  of
chassis ‘i wed so that all cemponems
may be servicad from the front of the
units while tubes may b changed from
the rear. Each mack is & complete unit
in itself containing all the power sup-
plies necessary for {ts operation, The
only  titerconnections  between racks
are ¢ power lines and conxial sigoal
Fries. ith o layout of this type a
particalar ratk may be taken out of

operation and serviced while the aiher
units-are providing sipnal,

The wvarious units associated with
the terminal egquipiment are indicated
in Figure 1. Three sources of comes
posite viden signal are available fog
distribtion | {1} Air signal  from
either of the three belevizsion stations,
gerving the Philadeiphia area, operar-
ing un chanmels 3, &, and 10; (23 mon-
scops signal; and (3] picture sigoal
from & erd Symg shol seomssr. A
cross-hatch generator producing a pat
vern of twenty vertical bars and four-
teen horizontal bars & provided for
deflection fmearity adjustieenta.  In
pdditions & sixchanpe] tolevision  rf
geoerator  whleh may be modulated
with either of the video signals is pro-
vided, This generator provides both
picture and sound signals conforming
ta television standards amd has outpat
ettetisitors by means of which the ot
put level may be adjusted frem | to
100,000 pe. The outpist of the »f gen-
erator = distributed to the television
laborateries by means of caixinl cable.

The monoscope twbe j8 A useful
source of wileo signal, and since its
output weltage iy in the erder of 5,00
w# the noise developed by the Rrst ame-
plifying stage b almest completels
masked. A good moenoscope 15 capable
of resglution betber thon 400 lives;
however, for general liboratory work
ane limitation i that only oine pattern
nay be produced from o given mbe,

“_T Fiylag Spof Scanner

Shawn v Figure Z is the erf Bying
spot scHnner viden generator,  This

B & COMMUNICATIONS FOR FERBRUARY 1749

www americanradiohistorv com

Flgure 1
Nlsck dimgram of (ermissl soulpmnes

Flgiss T |lalth
Vies ol Byrieg spal vides scgnel genevator.

unit is capable of producing an exeel-
fent quality picture, with & reselution
of GO0 [ines or better, low poiss, and
& linenr thansfer characteristic betwean
black and white.  Combining the tlves
aforementioned standurds into a fgare
of imerit lor camera tubes, it is highly
probabie that the Aving apor scanier
i5 ol excelled by any - present tele-
vigloin camern tube 25 & bommmsy
source of signal

The concept-of using & fying apot
scanner 13 over twenty years: old and
some of the earhest television experi=
nenes were ondsceed with such a sya-
fem,  The developments over fhie past
years of projection fubes operating at
ouer 20 ke, photo-maldplier thes suclh
a5 the S30-A, amad zine oxide phosphor
with very short decuy fime, have mads
possihle the present high queality ot
The source of the Hying spot is & Tour-
inch erd, operating at 20 b otilixing
mgnetle deflection amd fomps, and a
zing oxide phosphor,  The zite oxide
tecays o approximately 5085 of s
btitea] light intensity in one microsee-
ond. A standard television raster with
Wanking is applied o the fee of the
cathde ray hibe, and this rester. i
focused by means of a lenzs on & double
frame 35-pon ‘transparent slide.  The
light paming through ihe transparency
is collected by means of n condensing
lens onto the cathade of 4 930A photo-
multaplier twhe.  The video signal pro-
duced by this tube &b any instant of
tome is proportional to the light pass-
tng throweh the slide. A wides |evel
of nbout one-half volt s prodeced
across. Bhe B3LA plate lomel ‘resstor
Equalization for the phosphor decay is
proveided by two re networks oo the
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For Laboratory Use

Terminal Equipment Setup Employed at Research Lab
Affords Composite Video Signal and Means for Modulating
This Signal on a MNumber of Standard RF Carriers,
Facilitating the Development of Video Amplifiers,
Deflection Circuits, High Voltage Pulse Supplies, Analysis

of CRT Performance, etc.

by JOSEPH FISHER

Projact Engineer, Aesearch Diviiion
Philca Qarp.

head amplifier, The sutpui of the fly-
ing spot gEnerator is a composibe vides
slgnal containing syne signals, biank-
ing, amd the de companent,

Line Mlzlng Amplifier

Associated with bath - the monoscops
chaln nd the fying spot genertator s
a line mixing amplifier. The output
cirenit of the ling mixing amphfier 1
illastrated in Figure 3. The composie
video signnl i bmlt up of four basic
Tuilding blocks: (1) Syne pubses, (23
blapking, (3) video, pnd (4} de com-
ponent. A dunl-impat - circuit, wirth
g8in controls in each cheanmel, & pro

Fuaure 3

Line sixdiag amplifier: Gubpiil  deenil

vided at the mpot b0 the line mixing
amplifier &0 thal cross hatch signal
may be Blended in with pretdre video
to pdiost ihe linearity of deflection
circpite. Referring to Figure 3, fow
vols of video with white negative are
applied o the grid of dhe top 6WE6
The plate of this tube 15 connected tn
the plute of the 6VE which bas 15
valts o positive blanking sipial ap-
plied o itz grid,  Across the common
load resiskor appears & mixed signal
of blanking and video which iz capac-
ity coupled to the grid of a cnthode
icthower and adiusts wsell abour the
hiai set by the black level control
Another 6¥6 having four wolts of

negitive sync appled to its grid has its
cathude connected to the rathode of the
tobe ndnuttmg video and  blanking
Inring the banking interval, the top
BY6 i3 cut off and black level voltage
across the peromimiing resistor ks the
result of the plate current of the lowes
cathode fallower,

The horizonial syne  pulses drve
this tube to cut off and the woliage
gorpss e terminpting resistor drops
g eera (growed fere), The wvideo
signal averages around the bias set by
the Wack bevel conpred, the setting of
which gproduces the de  component
For n 75% nmodobared television car-
rier the compisite video signal wild
b as illustrated {owe unck of Sync ond
farree MRS of peotwre .

Campesite ¥idea Sigeol Dlatribetion

Fagure 4 illugweares the method used
tn destrabote the composite vides sig-
pal.  Siz smplifiers, each having &
gain of two, and & fréquency responsy
Aat to J mc are used,  Each amplifier
pses pwe GACTS and s 6VE cathode
followsr outpnt stage  The amplifers
pperate ot M0 volis de and draw &0
pia cach,. By means of the switching
arrangement shown, different wideo
sygnals way be ppphed o the varvous
distribution lines  Another switch s
provided o moiitor any of the oulgo-

[Laniinuen an poge 4d)

Figure 4

Blnck disgiam sl disdrdeution kines

vidan Snpae RSy Spas meg )

Wik Dulpet{ B0 Syne Magh
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Wigaol
Cutpat

TELEVISION DEDADCAST TEANSALITTERS
require a comsiderable smwount of aux-
ihiary equipmeny for making essential
pecfurmance  messurcnsents  such  as
syne compression, modulation depth,
bandwidth, noise, =c, Ewen after all
these messurements have been made,
however, the operator cabnot be sure
that he is transmitting s good pichure
unless he can actmlly see the picture
being vadisted. Tt 48 necessary, there-
fore, to provide g receiver at the trans-
mitter slte 5o tat oo-the-air signaks
may be examined.

In gontrast o a0 howe receiver, w
monitor receiver 15 subject to power-
ful interference sources. For instance,
sites suitable for television are often
selected for other hf services which
may radiate high power close to the
TV apntenni, An FM station may
even share the same antenne with the
felevision trangnaitter. A monitor Te-
ceiver withoit pre-selection wonld be
gubject to mterference in these in-
stances not oaly ot frequencies comme-
sponding io bnage and oseillator har-
monic responss, buat also ab all otler

Thet widual T sad cihode lollawer ciresid vied b8 the mapibis.

frequencies, if the first tube were so
averloaded ae to caose modolation of
the desired signal.  Furthermore, the
strong fields which may be present in
the mmmeghiate yicintty of even the low-
eif powered televigiom transminers re-
guire that the monitor receiver be re-
sponsive only to the sigoal picked up
by its antenna, and not ko any stray
fields i an accurate on-the-air signal
indication is o prevail

The characteristics, therefore, of &
mstfillor receiver are that it have sub-
stantially all the attributes of the best
home receiving mstroment plus bwo
additional [eabures ;. protection against
ovarioading by strong sigmals, and an
sensstivity v any v held wm owhich the
veceiver wmay be placed. Tnasmsch az
in all spplications of the monitor e
ceiyer, there will be ample awdwo and
swhdes monitoring facilities available, it
is mot necessary o provide speideer and
video display squipment a1 an integral
part of the receiver itsedf.  Forther-
more, the puarantes of a relatively
large inpur fignal as p resolt of prox-
imity to the fransmitier etuninates the

Figurp 3

Pigure ¥
Cleewlt of the #f smpdifier and mizar,

Figers 1 [ledih
Ak disgrsm al the TV momsiar receiver,

feed tor @ large pain in the msonbboy
recejver.

Reeslver lepot Circeif Design

Two priocipal requirements govs
erned the design of the recetver in-
put eicowit; Figure 22 To eliminate
reflections on the antenpa transimssion
fme  with resulting production  of
ghesis, it was considered desirable that
the receiver ingmit fermmation be an
dcimal resistor, In addition, two pre-
cautions were taken to mimimmize eross
medulation and overloading effects. i
the first stage of the receiver. Firse,
a variable attenuator to sef the visual
output level was placed ahead of the
6AKS of stage. This design pro-
vides & reduetion of the eross-modula-
tion type of interference by attenoat.
ing the interfering signal to the same
exteisl as the desired signal, and also
permits all amplifiers o operate at
contbinit  gain, thus climinating the
problem of the handpass changing with
gain comrod setting.  Second, a tyned
inpul sireuit was used in the grid of

i

2 o

Hurd
vl Saipm T
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Monitor Receiver

the first tobe o provide discrimination
agninst possible Dnterfering stgoals of
such atrength that cross-modolation
would resuly in sprie of the attenuator,

In the ippot circur, the resistive
termunation amd variable attemaation
are provided by a carbon potentiom-
eter, By The toned cirenit consists of
L. résopating with tube apd siray ca-
pacitances. [t i= coupled to the arm
of the potentiomseter by @ capacitar,
Ty This capacitor nrust be very small
s that, an the one hand, there is nep-
ligible shumting efect on the poten-
tiemeter at sny freqoency within the
pass band, apd on the other hand, the
tuned eireul & not 5o heavily Joaded
by the potenticimeter and the line as
to be ineffective.  Only a small portion
of the valtage on the line appears at
the grid of the /f stage, with the resoit
that this circwit is one in which gaio
iz sacrificed to obtum ather features,

The converter, llke Lhe +f stage
uses @ BAKS  The tuned circuit in it
grid, together with the tuned circuait
of the inpot, form a staggersd pair
To fncilitate fattening the response of
thig pair, the o of the input circwil is
made adjustable ty shunting it with =
potenticgmeter, Hy, This patentiometer
g well af ong other used in fhe 1e-
oeiver i8 & hearing-aud type. The use
of such miniature type compinerts al-
lows considerably mere compact con-
struetion and shoster rf paths than is
poasible with larger types,

The design of the of ampljfer dif-
fered from stamdard receiver of design
in fhat onky 8 relatively low gain was
roguited, althoiagh the psoal handpass
characteristich and semd traps were
needed, The gmin requiremsnt  al-
lowed the wse of only fwo amplifier
gtages, st ioanediately presested the
prodlem of obtaining the necessary
transmissian characterigtic with only
thrée interstzage networks. The man-
ner b which this problem was solved
ts shown in Figure 3. The Arst twn
coupling cireuits utilized o principle of
combining 8 single humped curve with
a lightly damiped double homped corve
ta  abtam  an exzentially Arg ‘rripli.-
bgrmped caprve,” The firet coopling pet-
work i5 & gingle humped one, consist-
g of a single coil, Ly, resomating with
the eircuit and tube capacite. Since
the (¢ of this cirouil must bear a fixed
refatlon to the effeciive 2 ol the sec-
ol coupded Sirgat o produce a fiat
overall respmise, a polentiometer Ra
witk includell In the prid of the sowmwd
if amplifier to provide adjushment

Receiver Which Can Be Located in High-Signal Trans-
mitter Area, Features Protection Against Overloading by
Strong Signals, Intensitivity to RF Fields in Which 1t May
Be Placed, and High Input Level With Receiver Input
Termination a Resistor to Eliminate Transmission-Line
Reflections. Cross Modulation and Overloading Avoided
by Use of Variable Attenuator Ahead of First Tube Which
Controls the Visual Output Level.

by F. CECIL GRACE

Enpgineer, Special
Tranamitli i
Alken B, ﬂ l'"q.-

The brat pecture of amplifier, a 658 AG,
was provided wilh & sound frap m ks
gathiafe, This is one of three iraps
which attenmate the zound ¢ so thal
the cutput will not contain o 4 5-mc
bheat. This trap consisiz of L resonae-
ing with # series capacitor combination
of Lo amt Cr.

The second coupling network con-
usts of @ primary ooil Ly a secondary
L, and a coppling eoil L. The bopd-
mg 18 all on the seconcacy swde, com-
sisting of K.,  This loading ia fyght,
resuitimg in 8 deep walley hetween the
lmmps,  As previoosly explained, this
valley s flfed i by the zingle hump
Irom the first nl.'-'||:|:-llng network, The
fact that the loading is all on one skde
means that a small change in the Teso-
mant freqoency ol elther primary or

Frajetis Gra

| (-
emt Diwisian
Lo b i B Ber B

seccmubary  wall prodoce o filE i the
responae curve, This iz nn advantage
since any filt e too the somd traps
can he compensated sunply by chang-
ing the resonant fregueney of the pri-
mary slightly in one direction and that
of the zecondary m the other, in
standard television receivers, this ef-
fect b5 pot desired becavse changes m
tube capacitances wil| cause p tilf, In
this receiver, thi danger has been eir-
cumvented [at & sacrifice in gnin) by
shumting the tubes capacitances with =
pair of 15.mmbd eapacitars, Cu and
C. This coupling cireait also con-
tains A& soamsd trap, consisting of L,
Crand Ci. This rap has  both series
and parallel rescmnpce to prevent re-
doction of gaim al freguencies near the
end of the pass band, The difference

Figura 1
Tha If amplildr pepfsase curvr
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in frequency betweeiy the series and
parallel pesonant paints depends on the
vilue of T This capacitor has been
made varible o provide adjustment
of the frequency difference.

The third coaplimg network is sim-
Uar-to the second, except that it is
more heavily |caded and so produces =
more aearly fal responss, The slight
valley remaining may be compensated
by redocing the loading on the frst
(single humped) coupling wetwark.
The secondary loading is the detector
itzelf, and there s alio primary load-
ing [Ra} so that the shunt capacitars
dre il pecetsaty,  Since the SAKS
plate is shint fed threough an of choke,
Ly, grounding of the coupliog coll
Lu s perniitted po that the coupling
network présents o bow wideo impe-
dance to the detector.  The soond trap
in this circnit is identical to that pre-
viously deseribed.  The overall f re-
gpanse s shown in Figure 4

A BAKEO power tube, bsed as fhe
second  picture 7f amplifier, insures
=ifficient power to drive the detector
without compressing syne.  Cathode
degeneration 1 wsed to yoprove lin-
earity

The picture detector wies & GALS
with both sections in parallel. Tp feeds
directly into n 2051 enthode follower
also wath both sections in parallel.  An

Figers &

Gircuit vl (8% sswsd 4] st undin amplibar
exhaustive test of corrently available
miniatures as cathode followers showed
the 3C51 to be the only one capable of
delivering 1 wolt peak to peak into a
Fa-ghm load resistance with good lin-
earity aml withooy requirmp such 5
fow valye of grid resistor thae ap e
cessively  large  coupling - capaeitor
would be required,  Furthermore, it
wis found thet by reducing the plate
voltage to 140 {by memns of droppiog
regigtor Ha), the tube would operate
within ratings when the #5-ohm bosd
wia the cathode bias resistor, thuos

considerably simplifying the cirowit

Sownd Chansel Clreuft

The sound chamsel, Fig. 5 can he
best described by working backwards
fram the output transformer, To
avoid onbalanced de in the windings,
& push-pull owtpul stepe with a LZALUT
wis ysed,  The halanced audio voltage
for the 12AUT grids was obeained by
taking = halanced ontput direcily from
the detector.

& Foster-Secley discriminator eir-
cutt was included with neither output
terminal grounded,  The circuit is, i

Pigwras & (Teld] and T (riphr)
Fromn pod nop vizws of et TY meallor seeekver.
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fact, completely solated from grownd
cxcept for the coupling capacitor i the
discrimimator transformier and a -
mmnbd, cupacitor Ca, both of which are
s small that they are efective only o
if and @ -mepobm resistor, B,
which 15 5o lurge that it hag negligible
effect, Therefore, the outpot of the
detecior appears withoot réfevence o
grogmsd between the cathodes of the
GALS. These cathobes, howsver, are
connected through coupling capacitors,
e and Ca o resistors B and R
Since these resistors are equal and the
funciion is grovnded, the detecior gpe-
put voliage will divide egually prodose-
ing two voltages of opposite phase for
application o the 12AUT geads, A
7 mmigrosecond deemphasiz network - is
duplecated on bath sides of the circuit

Iri this receiver, the seiting of the
pural output level b2 accomplished by
adjusting the Tevel of limiting. Al-
thaugh this fonction coild have heen
aecomplizhed by the wse of o doal
petentiometer in the 12AU7 grids, pese
experience fndicated that swech unige
rarefy track very well thus introdue-
i unbalance, An nural level eon-
trol, By, chinges the limiting level by
varying the screen wvoliage on fhe
GALIG limiter stmpe. The function of
the lkmiter in this receiver is not to
Suppress noise, since close proximicy
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to the bransmitter guraniets T
free reception without limifing.  Tn-
stend, it serves to flatten the sound ff
response corve thos elimimating a pos-
silile cause of distortima,

In » recelyver of this gype, circict de-
tnils nlone Are not the only items of
imporiance, Careful attention must be
pwven 1 the dewails of bonding and
shickding so that the receiver will not
respond to stray rf felds  To achiove
this objective, double sheelding waz
pded throwghoot the mstranent; Fig-
vres 7 oand 8. An imoer shield consists
of the chassis with s botton plate
i{the laiter s cemowed in Figure 8),
All ohjeciz mounted abave the chazsis
sl ns the transfornsers, capacttors,
e, hoye grounded metsl cases, and
the tuhes all bave mietal shields, a0 that
the inmer shield is not broksn.  The
outer shield conpists of the panel and
the ease with s lop  aod  botoom
EOVErRS,

Double shieldmg 1 meffective un-
lest the two shields ave conneceed to-
gether in enly me regron. [ this pre-
capbtion is not ohserved, there will be
eirculating eurrents through the con-
nections and shields, and these will
induce small felds msele the nmes
shield. The chassie i, therefore, se-
ciafed to the czse by fwo nsulating
blocks ok the ends.  Clne of thess may
e zeen in Figure 7. The awvral and
ylaual puwtpul eonnections and the an-
tenna connection are made to conxil
and twinaxial feed-through connectors
which go throsgh both the chassis and
the cage, The=e three comectors are
locoted cleme rogether and thor ourer

threaded tubes make the anly connec-
toon between inner and outer shiekd,

Nf which may be on the power line
is kept out by capacitors of the feed-
throngh lype used wherever such lines
must pass thropgh shislding. One pair
of sach capacitors is mounted om &
shield box which covers the like-cord
cormmector. From here the power trav-
cle along wires fastened to the amter
sheeld thromgh the fuse and  powers
switch, and b the tomng oeter light.
To pet into the chassis, it goes through
f chokes to o second pair of feeds
through capacitors, which go thfodgh
the chassie. A tlurd pair which also
gu through the chassis, permit connec-
rion to the tuning mreter mounied o
the panel  As g further precantion,
hath  the power transformer and the
aural cutput transtormer have electro-
atatic shiebds, The power supply uses
selemiom reclifhers, and the low heat
digsipation of these units makes o pos-
sible to mnoant them within ithe chas-
=15, i few small holes being punched
for. ventilotinn.  Thos, theve 5 no
break im the shield a: there would he
il a glags rectifier tube were used.

[t 35 of interese to note that in cer-
tnm pperating applications less shield-
ing appears fo be regoived than fhat
sctually ingorporated.  For example,
this receiver has operated stistacror-
ily both At television stations WABD
in Mew York and WTTG in Wash-
ingtom with the shield covers remowved.
Irasmuch zg the receiver wad designed
A il peaneril jaorpose instrument, howes
ever, i i believed that the addiviotal
shielding iz deswrable ookl such time

ps inore definite  informalion. edists
concerfiiyg the magnitude of felds sur-
routkding commercu] fransmitters,

Tne question might well be raised
az b why o smple duade  detecear,
which i3 weed to moniber mose ampli-
tude modulated trassmiteys, could not
he wsed for the visual portion of tele-
vigsan.  Such dwodes are wzelob fos
certain measnrements, bot swhen uased
for momtorimg o a vestigiaol sidehand
systemn a degraded picture results. The
reason iy be poted from i study of
Figure 9. In A is shown the ideal fre-
guency response curve of the ampli-
hets, Blters o other networks thae the
madulated v signal pasges throogh
besfore reaxching the radiating antenns
The effect is that the upper sideband
porresponding to wli vides fregeencies
up to 4 me s transmiceed withomt ai-
tenation, while only that portion of
the lower sidehand corresponding . b
videa frequencies op g 75 me 15 sim-
iinrly pmattenusted.  Bevond this i
pive poind, the idenl curve allows 5 omc
for the transition (fom ers 1o infnite
attenuslion, s thal video frequencies
befow 125 me produce ng lower dide-
band and the portion of the spectrum
thus saved may be assigned toanother
statiom,

When thiz deal vestigial sideband
signal 15 rectified by a diode which s
equally responsive fo wll ireguencies,
the amplitude-frequency response of the
reaulting video will be as shown in B,
Freguoncies below 73 mo will have
twice the ampliude of freguencies
abdve 125 me, bevavse the former are

[ Condiwyen - on poge 133

Figuew 9
ldeml fregbency-resposse snfves.  Ab A gppincs @he iressmaier 07
eEpaaae ;- N, owipm | [ - an
recsbver aubpal,  Frosieadkts are 36 owio and |0 5 tha sarnier 7 %
Ireempery. i A I.‘
ri *ﬂ—-EI Tk Bl 1
[ErEp—rT -
b # -
e &y
Figure B
Bakiaimn v | Pl Iver, Morg the duukle shilalding
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BULLETIN
ALARBM

Device Automatically Signals Arrival of Bulletin Via a
Visual Signal in Control Room Obviating Meed for Watch

TODAY, THE TELETTFE FRINTER has be-

come g necessary adjunct to the mod-
ern brondeasting station.  large st
tions have sevecal machines and an
elaborate  néwsroom with a staff o
newamen, Most small stabons Have
afily one mmchine, and nsoally oo one
to watch it most of the time. At the
smaller stations the news is gathersd
fromi the machineg just before & regular
newscast and someone m delegated to
gtance al the maching at other lites-
vals to s&d if @ balledin has come in

The big stories, however, have a
habit of breaking when bno ane is
watching the maching, Inasmuch as
feletypes are ratlér nolty machines
and ars wsually located aomé distance
frém the sHidios and controd room and
usnally are unhttendad, it oocurred ta
our news editor that o device that
winld witbmmatically dignal the arrival
of a bolletm by means of & red light
in the control room would be an ideal
solutlon.  ‘We therefore decided to
probe the problem and came np with
an alarm system (Figure 13 which has
waitleed out wery well

Builefln and Flash Sigaai

As is well knowmn, the teletype pro-
wides an auwdible alari when news of

in Teletype Room.

by GEORGE ING

Chied Engincer
OGN snd HKOoMD-FM
San Antonis, Texas

impartance are abost to come through;
Gve bells for a bulledin and ten bells
for a flash, The Aath iz reserved for
news af the uimost impartance only,
Onar devies was ot designed o dignal
i fasly because ol the raré octoryehee.
Furihermare, a bulletin always Follows
& flash in o matter of secands. Heow-
ever, if desired, the devics can he mad-
thed to signal the arrival of a Eash.

Bulfetla Alarm Compaasnts

The fain parts required for alarm
are &0 ordinary telephome-type step-
ming swiich, smal] meter drivesn tmer
anel a latching refay with mechanical

Abeae

View al ibie imu midil uﬁlrﬂq Bealletin mlarm
In & Maisy madel, fhe ewi I-lrlr ilighily
rrpmilisesd 1o lwcifibibe epdrition.
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ressf.  The original alasm was built
From war surplis parts at 8 metal codt
of $15. However, even af mew parms
ofe iEeed, our experigce has shown
that the expense {5 well worthwhile

The power sogrce for the unit is 115
vofts ar. Becoise tee stefping switch
wak designed for 24-volt de operation,
a geleniom reéctifier with pn ore type
filter wasz used o eXxcite the steppiog
annil resel cobls, Everything else was
designed fo operate from the §15-volt
e S0uTee,

Operaflos of System

In operation, & micro-switch is at-
tached o the teletype reachioe In such
a manner that the lever which operates
the bell clapper also Ooperates the
switeh., The mmicro-switch is in seres
with the 24-wolt spply and the seep-
pittg il The ipstant the teletype beldl
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COMMUNICATIONS SYSTEMS

30 to 44 Me and 152 to 162 Mc. Sensational new
developments . . . advanced engineering . . . proven
reliability ... new operating efficiency ond economy
for F-M Radiophone Communicalions Systems, per-
mitting clear, c¢risp, two-way voice communications

INDUSTRIAL DIVISION

i
i
|
|
|
|
|
|
I
I
PHILADELPHIA 34 » PENNSYLVANIA '

2-WAY F-M MOBILE RADIOPHONE

under all conditions. [ e e e e e
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Phifles indwarriol vlsion Dag™s INW

Tiege ond € 3ts., Philndalphia 34, Pa,

Gemilamen 3

Moesie send ma inlarmetlan sbeut the

new PHILED F-M Rodlaphane Cam-
leations Syet
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Switch detuoling Pin

Lalel Aoy
Sulich

Salich

£all Call

lﬂ'uriﬂ

24w DO

Fajurg 1
teletype hulldtin-alesme svatom, 10 6 b Sesieod (ke the wlorm wark eo Bnili dolleiiar

Clrealy 4l vk
ang :llnirl. the “.J'r“ awitch et e
a3l

mars ihws  |en. sy,

Copsequently eopastn §

musk he ssmneried agether mi ahosa By she dohied lam

1 struck, the mitro-switch closes the
gireuit. ko fhe stepping. eoil mnd the
ewitch arm moves off the heme posi-
tiom b0 the firel contsot.  This initial
ottt of the switeh wrm stacts. the
tirer moter by allowing the motor
control switch conticts to close. 1f a
bulleting I8 ahowt to arrive, the bell b
struck Ave times in qick socovssion
and - the stepping acton will advanice
the switch to contact number fve

Timing Dise dectlon

When the timing dise on the shaft of
the reduction gear haz made almost a
full - revolution (approximately five
soconds ), the switch nctunting pin on
the disc will close the latch relay
owiteh, which fs wired n serbes with
the Iatching relay coll, contact nrmber
bve on the stepping switch and the
115-wolt sopply. The laiching relay
contacts then close, lighting the warn-
ing lamp.

Mefor Combral

A mament after the switch actuating
pln has paksed the latch relay switch,
it chosss the reset switch which in tisrn
enérgizes the reset coil on the sepping
ewitch, The resetting ackion returns
the switch arm to the home position

and sutomatically opeos the eontacks
of the moter control switch, stopping
the maotor.

dlgrm Posltens

The warning light will stay on ontil
the latching relay has heen reses man-
udlly by mennt of a pushbution, Im
our particular instaliation the telerype
alarm wnbt i3 placed in the teletype
rooin and the warning bght in the con-
tral room, When the warning lamp
lights the contrel operator must visie
the teletype toom to reset the davice.

False dilmrms

For vanous reasons the teletype bell
will ring many times doring the day,
but, normmully, the wnit will respond
only to fve bells in quick succesgiom.
When the teletype cirenit opens due to
trouble in the telephone lines, the tele-
type bell will ring contimoously ontil
the break is corrected,  Oceasionally,
if this happens, & gronp of Ave bells
will ring within the operating period
of the timer and a false alarm will be
registered,  This wus pot considered
a seriogs defect hecspse manapersent
believed that the more trips o the
newsroom the better. The pnnouncers
and control room men were instructed
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b ingpect the msciimey s mrervals
even with an automatic alarm in oper-
atiom,

The stepping switch which was psed
had enly ten contacks.. This iz ope rea-
&ony b proviston was made for fashes.
If it is desired fo wse the alirm for
finshes (ten bells) the stepping switch
st have at least eleves contacts. 1§
guch u switch = wsed; then gontacts
five amd ten can be wiced together and
the alarm will wark for both bullsting
and Rashes.

Twa Teletypos Used

Since KONO sobscribes to two dif-
ferent wire services, there arg two
teletypes In operabion. Tt seems that
the  policy. of ope service iz o dend
illering only when the pews iz of
greit importance. The other service
aends Dulletine much more often.. This
15 mentioned becavse when more than
arie-machtne |5 o operation there 84
question a3 to which maching W at
tich the alarm. In our case it was
decided o atmch the alsem system o
the feletype of the wire service which
gent lulleting only on events of more
than usual importince,

Wirs and Mlke Applicotions

Although oo trouble with the wire
BETVICE COMpAnY wak expériencéd  at
this gration, thers may e cases wihers
the radio station will nof be permitted
to attuch omy device directly to the
tefetype.  Lf thiz should be the case, an
imexpensive microphons may be placed
nedr the teletype W pick op the sound
of the bell, The microphons signal
muy then be amplifed through an am-
plifier, which ithrosgh Glier actios,
eliminabes all frequencies except the
fundamental bell tons, This amplified
signal is rectified and applied to o re-
lay whose confacis then ean ke the
place of the micro-switch which was
attached to the teletype machine.

Hd and New Models

The illustratbon shows the ficst
model of the teletype alarm. Tn 8 later
moded the Iatch refay gwnteh and the
reset switch were moved closer to-
gether ps shown in' the diagrom and
vther mbsor ehanges were mads g lm-
prove the aperatiomn.

Thiz unit has been in operation for
Almost & year and has proved to be of
great valoe ta ogr news service
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.+« YOUF CUIS
hear only your
calls!

Just press o button to call your
cars—individually, or by groups

Mow you cin control and direct calls 1o youre leer, or 1o any one
car in vour lees with the new Motorols "QUIK-CALL" selective
signaling equipmeni! Your cars can be called only by yoer base
station. Another “FIRST"=Mororald "Cruik-Call™ prevents your
cars fram receiving calls sent by other transmitters on the same
or gdjacent channels., . they oeed not heer any calls excopr those
coded from your starion alone, Inmerference from diathermy i
completely locked oot during standby and, most imporctant. skip
intecference false calling and squelch opening is eliminared.

Motorols "QUIK-CALL" prevenis nuisance interferénce from
smtdons In nearby communiies. reducing driver fatigue and
incrensing the vplity of any radi.. system.

Developed after two and one bali vears of exaciing rescarch,
Motorols “QUIK-CALL" is bagsed upon the use of & pure tone
generator of instrument precision, called the Vibrasender, and &
responding resonant résponder—ealled the Yibrasponder. These
eleciro-methanisms™ in various combinations, are capable of
calling your Heer (with the single-key system) or of selectivity
calling wp to 1,350 individual wnits {with the 24-key sysiem)
with the precision and speed of adding machive operation.

A product of Moterola Research Laboratories

.:'L': (AL can be added
to your przsunl equipment

It doesn'y macer wherher you'rs insmalling & whols new
communications sysiem, of if you alrg have I-way
radio.. . the Motorols “QUIK-CALL" can be adapeed to
yioug system in bringing it up w dare. Enjoy the advan-
ages of this new kind of 2-aay mdio,

GET THE COMPLETE DETAILS

DESCRIPTIVE BOOKLET
MAIL THIS COUPON TODAY

FI — —— p— — . e e e 3
I COMMUNICATIONS DIVISION
l dsad Wel Augurio Bewleverd
I Chicage 51, Minsis Doph. C.

|
| Flawee wasll wee o TREF capy of Foe descriplive booklal an |
| Maolgeaio "QUIK-CALL™ snleckiwe rignoiing squipmend, |
' |
; Hame . ... PSS e |

I
I L R L LT T M JOTRT TP A AP TR TEITTTO

|
I o o L R Y {1, T Srote. .o - I
e 3

T —

COMMUNICATIONS FOR FEERUARY 1949 = 37

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

Super=Power FM
(246 Kw ERP) At WBRC=-FM

Tue teveniruenT af high-gain aotenmas
has afforded umusually bigh erp's.  An
imteresting example of the extremely ligh
powerd wiikch can be abfained was mdi-
cated  recently  when WERC-FM, s
Birmingham  Alakama, went on the air
with ity 30-kw job on 1085 me,  Feeding
it an eight-hay prlon® with & power
gain of 12, un erp of 546 kw was secured.

The zrieana was momted aiop Hed
Mramiain, over a thousaml fest above the
megropolitan arca of Birmingham

The 50-kw {rammdtior® al WHEC-FM
features w concenitic-line tank assembly
which provides shielding of the drlver and
power. amplifier H;mmr!-:d-grid eireiuiis,
The deiver ampliher feeds two parallel
comperted] final sections.  Elecirlcally and
mechanically, sach ooe of thes¢ concen-
tric-line tanks forms an dnbegral part of
the grounded-grid circuit. ‘Thos, ong il
ihat climineies  peotealization, radsation,
and rf pickup i adjacent +f circuits is
neovidetd: Each section is similar in des
gign and vzes & 5592 forced-air-ponled tri
ofe in & grounded-grid circeit,. Tl bass
of the consmitric-fine unite form & plesum
chamber for cooling albr afd comtains tha
comtred wiring and  Chigh  volitage his
Froni-panel tuning of the plats line is
proweded shorting bars {with contack
fingers) which mave vertically along the
cepter conduiles by medns of metor-
driven lepd porewes.  Tnonet fuping is Aecomn.-
pH-.-'h:l{ by two Hab plate sac-cRpacitors,
one mofor deiven and the ather omanuaily
opeTated,

Cuagd. coupling I8 accomplished by
motar=driven  rotatable loops which are
reaACEABCE fumed by series capacitors.

The saperyvieory console supplled with
the transmmitter has many interssting fea-
tures, Essantinl operationsl controls and
indicator lmwps are duplicated on an rf
twrres. The aadio tureet has all the con-
trals needed for program handling, Com-
plata swliching, mixing anid control-cirs
oot mefering facilies are peovided.  Tm-

[ Confiened on page 41)

IRCA.  IRCA BTE-S0A,

—

L, Baliy O whews)
[F4]

()

Lhasesw wlew &l g¥lan shaving tmamboas -
peduzce wrrangement wad qwnopub matehies

[}
Reoar wview al e direed FM gaclior exbiner
Vervird etattruchen b wsed f0 previda acoetsls
hilrty t¢ wirlag aod somgoncnis.

(¥
Ridr wiew of  low pawsd  gredoded-jeid o
amplifiers #bvwind  conseniria-line  ssmEiruction
cyed. All Pour nils wie TC3de, Lalf in
Pldbir I ks, 8 bw wed D0 bow amplibsis,

18y
Cpen doer wigw al, bl as wighit 10 ww @)
amplifer  with pemllel 7034 comceniric-line
mnks vigible, 50 w o smplifier (whh T and
Shw amplifier a8 pewr, ned vimible), and dfeart
FM axaiter, ar fer eight.
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TRANSMITTER
C.'W, F. 5., PHONE

lﬁﬂudm‘m
P il oo et L T
Safe Ope
Continvous Tuning mﬂ? ration
Plate Circuit ETN :ﬂh%“‘m":dﬂ?

« Frequency changes can be lu% TN Bty

made in a few ssconds. "R 10 Maintgiy

c‘"ﬂﬁmmm and SHry-j

» Altarnote paths for currend Tty g e

around moving parts of cir- rekle tor walhd.lm-

cult provide high eliciency Wl

and cool oparation.
o Glass-bonded mica assem-

bly supporis inductamces by

holding coils rigid — permits

pracislon odjusimeni of colfl

ralationship,
» Rl paris removable and easi-

ly ooceseible to opesatling Aﬁ BUNNELLE&

parscunel. $18 FULTOM STREET + MWEW YORK 0, M. ¥,

BUNMNELL—A KEY WORD IN
COMMUNICATIONS EQUIPMENT

fepoarch, Esglzeadng, Predection. ond Teslisg
facllWios for squipmesd for: Wins Lines + Submedne
Cohles - Aalbeed Communboation « Badls Al-
woy Syssems + Munidipal Elgealing « Ammy and
Hovy Elqpaling « Comtsr Curmsal «  Aulomatis
Tulegraph = Fomimile
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TV.

NOW ON THE PRESS

THE FIRST PRACTICAL BOOK

ON THE INSTALLING OF TV and FM RECEIVER ANTEMMAS

..FM_ ANTENNA

INSTALLATION

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

Antenna Tools

(Basio Tools Required . . . Application of the Correct
Tuals for Specific Types ol Installations, Involving Flat-
top Roofs, Slate Rools, Tile Roofs, Chimnays, Etc.)

The TV Antenna Installation Problem
(Fundamentals of All TV Installations . . . Judging
Specifin Application Features of the Various Types of
Antennas Which Can Be Used for TV Werk . . . Solving
Reflection Problems . . . Improving Signal-to-Noise
Ratio, |

Selving the Problems of 12-Channel Reception
{Factors With Which Service Men Must Be Familiar to
Accurately Install Antermas For Full-Band Coverage , . .
Typical Problems Analyzed.)

High Frequency TV Antenna Installations
{Antennos and Installation Procedures Which Afford Best
Besults, Solving Major Iostallation Problems Involving
Tuned Indoor and Outdoor Antennss. Application of
Stub Filters.)

by IRA KAMEN
and LEWIS WINNER

TY Interference
i Analysis of Nine Sources of Interference and Solutions

Which Have Proved Effsctive.)

Fringe Heception

{Selecting and Installing Antennas for Maximom Recep-
tion in Aress Over 45 Miles From Stations , . . Tawer
Instaflations . . . Estimating Tower Costs. ]

TY Master Antenna Syeiems

{ Typical Multiple Dwelling Antenna Systems for Simul-
taneots Dperation of Many Receivers From a Singls
Anterna Arroy and Amplifer Setup,)

FM Antennas
(Analysis of Practical FM Antennas . . . Selscting Proper
Antenna for Rural and Urban Johs. )

The Business of TV Antenna Installations

(How to Conduct Successfolly TV Installation and Ser-
vice Work Today . . . Proper Use of Correct Types of
Installation and Servicing Agresments und Warranties,)
TV Antenna Tricks of the Trode

(Antenna Ipstillation Devices Which Will Improve Pic-
ture Fidelity.)

{Indexed for Quick Reference)

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

52 Vanderbilt Avenue, New York 17, N. Y. '.' The first edition, now on the

press, is limited in quantity.

Send me a copy of TV .. . FM Antenna Installation, pest-
Order Your Copy NOW!|

paid, for which | am enclosing $2.00.
MNAME . _.
ADDRESS ool it W

Price $2 Post Paid

CITY AND STATE.... ..
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Viaiw af the maan
sulpment w1 WRISFM,
maen  lhroogh the window,

ritirg comisle, sckiliary turmehble and nikar
The Batiom of the anpenng mey  be

Medern bwilding #kich Baosst ahe brevsmiiyer gl WSIS-FAL

The Installation of
WSJIS=F'M

WreEn THE PrEosowt  Poblshing
Company decided to make its venture
imio FM broadcastiong, @ was faced
with that all-Emportany problem of
selecting the best place dor its trans-
mitter for maximom coverage,

The company, publisher of the Hoée-
sto-Splem  Journal,  morning  daily
newspaper, and the Twan Cify Setidi-
ref, an aftermoon  daily  newspapers,
first had entered broadeastimg in 15340
when it esimblished WS[5 Al
Piedment Publishing Company presi-
dent Gordon Gray had quite a bit o
persoonl  FM experience. with  his
famaous experimental FM o transmitter
WMIT atop Mount Mitchell in west-
erft North Carolina.

In considering the commercial FM
project, 18 was foued tha it wouald be

Tert muipment il 52 dbs] Mo@R.

Ty
i
— e

'

10-Kw FM Transmitter, With a 6-Bay Circular Antenna,
ldeally Located in Hills of North Carolina, Providing
Coverage of Approximately 65 Miles in 50-Microvalt
Contour.

by WILLIAM E. EAST

The Twin-City Semlinel
Winston-Salim, . C.

of Piedmont, Narth Carclina.  [n ad-

ditien, it was nlse felt that the site

should b= favorabile far TV, which it
[Conliuged on poge MO

best to bocate on @ sile wibch would
serve  the tri-cities of  Oreenshoro,
High Poini and Winston-Salems, whick
form a triangle im Ehe i thern Tl

=@lan wadon whirh kaigey a parvion of WSI5-FM cyuigTicsd in lln rear,
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World’s first super-power

SUPER-POWER FM STATION WTMI-FM, SELWAURIE
Operntes an RCA BTF-30A FM tmnsmitter in
coojunction with & high-grin antenne. Total
effective radinred power, 349 kw—op 93,3 Mc!

=) - B 5 L

SUPER-FOWER 8 STATION WMCF, MENPHIS,

Crperares an RCA BTF-30A FM trens-

mitier in comjunction with an RCA
4-gectivn Pylon anrenne mounted on
a 750 foor tower. Towl effective radi-
ated power, 260 kw—on 90,7 Mel

“—

HESE PIONEER STATIONS are making EM

service over wide areas a PRACTICAL REALITY
—twath the world's firit comimaiedal 50-kiv FM trans-
midter, the RCA BTE-504!

This is the trensmitter that makes it possible o
link 50 kilowans of FM power wo a high-guin
Pylon antenna and defiver up fo GO0 kilowatts of
effective radiated power—enough radiated power to
serve primary areas out to 200 miles radius from
mouniain elevations.

Here are some of the transmitter fMatures:

50,000 watts output on any specified frequency in
the BA-108 Mc band. Groonded-Grid amplifiers
and simplified single-end r-f circuits (all class C})

for extreme stability and easy mning. Direct FM

EUPER-POWER FB STATION WEARC-FM, BIRMINGHAR.
Opermtes a rype BTE-3%0A FM pransmitter in
conjunction with an RCA B-section Pylon—
HE0 feet above average perrain, Totsl effective
radizted power, 546 kw=on 102.5 Mc!

1o give high-hdelity FM simply and directly {less
than 1% output distortion over the range of
30-15,000 c.p.s. ). Oaly 43 rubes in the entire trans-
mimer—and emergency operation may be main-
ained with only 24 tbes. Only 18 different tube
types afl fold. One high-volmge mpﬂi for all high-
power needs. Hi-lo power swirching for emer-
gency 8-kw operatiop. Complete sir-cooling . ..
using two independently-operated blowers.

Type BTF-30A . . . immediately available from stock
.+« cin be used with an RCA FM Pylon to improve
your station coverage materizlly. For the facts, see
your RCA Broadeast Sales Engineer, Or write Dept,
238, RCA Epngincering Producis, Camden, M. ].

www americanradiohistorv com
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‘%m.?’ m s'fé‘jw RCA S0-KW FM Trons-

; mitter, Type BIFi504. Easiest-handling
= x high-pawer fransmiBer  evar bl — with
handsome unified frant-panel depign thar

- . -
. ra

firh any sladion loyoul. BTF-508 fronsmitiers
ara delivered with pre-emphasis nersork;
harmanc anllq_J:ﬂlﬁr.hlu.rll.ml w4l @an 1| Ha Fredia-
for, power cut-back and supsrvisery consake

Trmnsmsittar phobs by cowiasy
WEBRLC-FM, Bamingkam, Aloboma.

BERFOADCAST E

RADIO Cﬂ

ENGINEERING PRO

In Conada; RCA VICTOR Ca
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YVETERAN

Persanali

Tunee wew pesnens, all old s,
were recently approved for YWOA
membership: Fred 1D, By, Sam Chs-
enteld wnd W, Milton King. . . . Bowd
begnn likg hrass-pounding  eareer fn
workimg for Marcon) of Londan in
1920, He joined Tropical Radio in
1921 where be served on United Fruit
Bhips for fourteen vedrs, In 35 he
bocnme chicf opernior a1 H]W, Suntu
Marta, Col. For six veirs. 1935 to
1941, he operated his own radio soles
and service badiness, Ridge Radio Re-
search il Repair Lab., bt Wilmete
1. In 42 ke wus connmissioned a
Major in the USAF serving at
Churchill, Manitobi, Aluska, and the
Aleutinn Ishinds, Heé commnmded ihe
119th Army Airways Compnumnication
Smacron from 43 1o 45 Tn 47 he
Joingl Leir as g rudio engineer and in
38 he became affitmted with the CAA
and is mow assigned to duly in San
Juan, PLR. . . . Sim Cisenfeld took to
the keys back, hack in 1910 {we grob
ably should call bipg an ofd sld fimer ),
with United Wireless, sailing. on the
Chesapenke Line vessels between Bal.
timore aml Mew York and without o
Noenae, ton, his application stating that
he received bis Cerdifivaie af Skill in
1211 in Baltimore. Government inspec-
tors were mot so netive i those doys
He then moved over to e Merclisits
and Miners Line and extended big voy-
ages o Jacksonwille and Bostos,  Tn
192 he started working at the Balti
mare Coast station until 1915, wihen e
wils assigned o the Morthern Puzific,
which was the frst passenger ship
pass throogh the Panana Chnal,  Ar-
riving ut San Francisco during the
Warlds Fair be operated between tli
port and Flavel, Oregom, sesport for
Portland in those daye He travelsd
east om & tanker whiclh was rouked vin
the Magellan Straifs due ta o Inndalide
in Colebrd, In 1916 be was assigned
to @ tug bound for Cardiff. During
this sovage fire broke out leks de-
veloped and bo cap the trouhles Mty
followed, forcing the tup 1o dock =t
Fayal Horta, Azores. A little lates
SC jomed the Nava] Reserves and was
masigned to Tuckerton,  After Warld
War I he followed the sea for o fow
more years abid b "3 petived  From
wireless aperations,  He is presently

WIRELESS

OFERATORS

L. H. Mamhall, =hs cecanily e
exivwd ilie Madiaec's iwedad from ihe
Maritimis Ceommimdes and & gald
medn| fdm e akste ol Gouih Carm.
line for &de barolam in seving ihe
el Gl the 5.5, Ailes, whigh was
torpedoed im LR,

located in Washington. . . . King nlza
begats his wireless days by working for
Marcoini from 1925 to 1929, In "29
he joned Tropical Badio, sailing on
LU'nited Fruit ships until 1932, He then
went with WHIX, Utien, sl remained
there for a year. He then joised the
IRE. Fram '35 ta "3F he worked s
broadenst sfaticns WCEHB and WNEL
In "37 he retormed to the United Fruit
livie i in '38 started with the Amert
van, Airlines where hie s pow working
&k nssistant chief operator at Boston
During Woerld War I1 e was oy
gator and Flight Radio Ofcer with
the U. 5, Air Tranzport Canmmand. .

Shocked to hear of the death of old
time member E. W, Kreis, who fe-
sided ab Milweukee, Wis -, . Congrat-
platbons to Rod Chipp upon his pro-
modien from pssistant chief engineer
to director of engieering for the
DruMont Television network, Rod waa
formerly with MCB. ... Tom Brown
writes o say that he is now representing
Motorola in Blosnifield, TIL . . . Wylie
Padl reports that he was in Tangier,
Morooco, hut expects to be on hand for
the anmiml dinoner cruise, « Juest re-
eetved the good newa that Henry Hay-
den and Fred Muller received leaves
of absence froon the hospital ooenjoy
the' halkdays at home:  Both are deing
nicely, bt expect to spend a few more
days i the sickboy for further tress
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ASSOCIATION

NEWS

ment.  Good fuck, Fred and Henry
eoeoe U WY Willets bas dropped us &
ot sayving that he has Jeft the hectic
life of Sin Francisco and has takes
up residence st his pew country hemie
at Villa Grombe, Sovema County,
Culif,, where i will continge mony o
his nctivities, . , . Congrsis to Bol
Plieysey whose lovely daoghter, Gail,
recently won 5 prize in & beiuty eon
teit 0t Hempstend, L. 1. Bab Tives @
Massiperqua, L [ VWIOA mem
bers continne to receive rewards o
thelr putstanding mdio work, There's
R.W. Bentzel, whir wan appoimted Ty
Presiclent Trummn o besd the CAA
s chairmon; Jack Poppels, reelecked
president of THA: aml ot the recent
Radie Chab of Awericn thirte-nbisth
anniversary dinner, Faol Gaodley wrs
torsted for his work with  fmiateygr
station 1BCG back in 1921 . Fredl
Klingenschmitt, another YWWOA ald
timer, was also -at the RC of A offair,
Tred is o director of the dub amd ain
the banquet commities, |, . L, H. Mar-
shall recently forwardil & few inter.
eatingr hographical notes, When the
Titanic struck the iveberp e received
thie 305 calls on p home-made ceseiver,
Im 1942 while an the 5.5, Atlas, e was
tarpedoed of Cape Lookout and com-
pelled to swim throogh water covere
with burning. high  octeoe pas.  He
was g0 badly burnel that for meny
maniths e was unabla o pse lis hands.
His wife played u major role in his ve-
vovery by forcing him ie carry pails
of water and sanel a8 oo exerciae, He
was awanded the Mariners” medal from
the Maritime Conimilssion, ds well as
a gold medal from the state of Sourtl
Caroling e mving the 5.5 Atlas
crew, 'We are progil of neen like Mar-
shall | . . . G. W, Alwens of Galyestom,
Tase, 18 still with BMCA and hopes to
ke d crnore soon, L LT HL Appel,
Tr, now with FCOO n Washington,
nusses the ship boys and sends season’s
greetinga. ., , G, B. Angle of TRT'Ss
Miami WAX, sioce 1929 i now at
their sew location in Fort Lauderdale.
He is a member of Naval Reserve V3,
: Barry ta lear that €. 5. An-
derson, honorary member of VWOA,
B very il af his home in Brogklys.
C5A retired Trom BCA two years ago,
Hope you recover soom, wery oo, ald
Liimer,
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RADICAL NEW "PARALLEL-PLANE"
DESIGN GIVES -hp- SLOTTED LINE

UTMOST ELECTRICAL STABILITY

The new -bp- B03A Slotted Line em-
F‘J':'T" wea ]:ur;lll:J funes and o large,
citcular central conductor, mstead of the
conventional coaxial configuration. This
new design makes possihie an electracal-
Iy gable preclsion inssrument capable of
s, easy measurements of unvaryin

acouracy. Parallel plancs and centra
conductor are bath mechanically rigid.
Penetration depth of the probe is less

critical than in coaxial slotted lines, and
leakage is low because the effective slot
opening is less than 001 referred to the
coaxial system. Residual VEWR is held
to less thun 104 Probe posction omay
be read to 01 mam.

This new approach to the Slotted Ling
problem makes possible the manolac-
ture of an instrument of maximum zc-
curacy i moderahe cost,

Frequenty Renge: 500 10 4,000 mr
impedonee: 30 ek

deslgnad for minimum ¥YSWE,
BEepidual WEWR: 1.04 ar hariar,
Slopa: Hagligikiae

SPECIFICATIONSGS

Calibrotien: Meiric, in cm asd ==, ¥or-
fiwd recds to ] mim.

Slew: ¥ long, BT high, 4" =ida.

Conmactlomin Spaciol Type “H" fitingy  Coprjoge: Probe maved by cable drive.

Probae de@ih adj hla. Frose 1

chrgpi® funable over freg. reege ol line,
Detechor moy be shosdosd gryshal ar
umigley Barreitedi

Date sabie fa o

bawl pedica

WRITE FOR DETAILS

HEWLETT-PACKARD COMPANY
1824-E Page MIill Reod + Pale Alle, Califernia
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NEW -hp- 415A
Stonding Wave Indicator

The new <A A1FA SEnding Wave
Il dcnrod of used widh ihe -8 Sioered
Line po defermine coaxal fatness or
rmeagare mpidence. [U consasn oF @
ligh gaim amplifier of low poise kevel,
vperating mf o beed nudic frequency.
Amnpliter purpar {5 measured by a vole
mcler with & squire-law cilibsation in
dh and voltage smanding wave mbin
The cbp- 4134 15 direct meading, com-
gkt arud eady 10 use

SPECIFICATIONS

Froguendyi Fread s 1 000 oo & 2%, Dbl
Tranudicier OO0 d2 7000 cpr augpllied an
meal arder Roplifey "0 j0 30 & 5

Soaxiftvify: 0.1 ar given Fali acols defecticn.
Haho lpsdh 1o ispun aipalvlasr bi 0,08 us

Colitrotien: for Lan =ith wsoie low detacioi
O db leesl covarsd [m £ mhgs. Accoroey
+ G} db per 10 db ey,

Gain Conbrel: Afhich nshar 1o coavesiest
feval, Rbnis b 5D % 2 5 dh

Dietacior nputz Canssch Ba Kol reeifle ot
lindpragier, May o B w3 5 8, dellesn
ocpran. 7S wa. fo oo 200 sha barmiler,

Slwei 137 laea, 77 wide, ©F Wigh,
Bwra mbjeci fo choage sHbsul salice.
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Pulse Poswer Measurement
By A Heterodyne Method

Iv THE pETERMINATION of pulse pow-
ers by a method which reads Average
power it is fecessary bo accurately esti-
mate the pulse widsh. This estimation
s difficult if the pulse is not square.
In the method to be deseribed it ia not
necessary (o kmow the pulse wideth and
the repetition rate,

In the square-law detector of & ayn-
cliroscope receiver, the /il pulse fre-
fuency is heterodyned with a cor fre-
fquency, Sinee grid civeuit detection s
emploved the following forimula, de-
rived by Chaffes? will be used as the
buzls for the argument,

sUzR., 1 3k
[n!:,, | -tf:l‘—-f; ;.—':'—mr..r' ity
Ini the expressios, I A‘:.] iz the valt-

nge ol detection appearing in the plate
circnit of & grid circuit detector. The
& over the delta does not mean =qnare
but rather 15 Chaffes's notation for the
voltage of detéeton. The bar over
A" E; menns that this is the steady de
voltnge resulting from the detection
of an armodutated eareier voltage,

dk
“'.1IE lr'l i'l; J,.' =

iy Le regarded ns fopatauis of the
tubie and gircnit, assuting small signal
detection. Let us replace all of them
by 3 single overall constant K. In this
formula A E, is the rms amplitade of
the rf carrige voltage. I we replace
this by the peak voltnge, the expres-
sion becowmies

{ﬁ,}- FIAE® (2)

This fornmuls now represents a con-
stant voltage of detection.  Bat in the
present cxge the dnput signal to the
detertor is the resaltant of an of polse
voltage and & cor voltage of nearly the
game frequency.  This vesnltant has an
instantaneads amplitode. given Ly

ll‘glllﬁg:?ﬁ -r!m:h-ﬂ-lll ia

where ?j- i the peak of ihe rf pulse
valtage, By ia the peak of the cw
wave, pod 4w g the beat angulbar fre.
fquency. If the intantznesns valee e
replaces (AF,) in cquation (2), then
the expression for the volitage of de-
tection hecomes

E_m T {'flt:ft:!tf-t‘ulﬂ--ﬂ .
¥ {-|E;1-'E:‘r + E—[zﬁftmm

Peak-Reading Method*, Facilitating Determination of
Pulse Powers, Eliminates Need For Pulse-Width and Repe-

tition-Rate Data.

by LEONARD S. SCHWARTZ

Semior Develsprent Enginanr |
Hazebtine Electranies Garp.

and we notice that the averaging bar
ia no longer over A'E,. The frst
teri om the right iz the de voltage
prodfuced by the s plus the envelope
of rf voltage, and the second, the vari-
able beat froquency term of the volizgd
of detection, This Is the output of the
rectifer tube, hut the coupling capaci.
tars of the video amplifier will not
lkow the e part of the first term to
puss, so the actual voltage applied o
the deflecting plates of the scape is

ey s K a2 s Kt h, essmirs

LT % primiye s iy K'v dahyr
i t:#ﬁfﬂm .:r".r.'..- iu:drm:-ﬂ:-:r:{

The ew voltage is adjusted =0 that
the beat voltage appenring in the pulse
extends all the way to the base line, as
shown in Figore 1. When this hap-
pens, the peak value of the wariabie
component of detection equaly the am-
pitude of the envelope of the of pulse,
Therefors,

Kieg B« LB aa < 2E, r8)

In terms of power input to the
aquire-law detector i means that for
tiis pdjustinest the ¢f pulse power is

* Wl etlz] il gy el X L
il _r'.lil'il| Farry ar E'EI:‘IEE?I:- E’m{u&u.ﬂh

IThiy wrticd red while the  auther
s I:Im‘d-du: ;“m: pval i—-udh‘l'_.nhm-a.
Ly,

K L. Chalfes, Th Thermigsis Foceum
Tubis, g, g AL e
Luie: |
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6 db abave the cw power at the point
of entrance into the detector,

Frogquency Adjustmest

The difference in frequency 15 ad-
justed 0 ane or two megacycles, thae
in ofe or two best voltage cycles, so
that operation will be within the flat
poction of the gain.versus-frequency
characteristic of the video amplifier of
the synchrascape.

Effect of CW Fraguency Chasge

It 15 interesting to note that if the
e frequency . is changed. from that of
the pulse fropsmitter until ihe beat
voltage level passes from the base line
to & point hall way down the pulés, as
showrt in Figure 2, then approximatsly
six cycles of beat voltage appear. This
means that there is & frequency differ-
ence of & mo between the transmibter
pulse frequency and the cw, and the
half-power position of the twp of the
lieat voltage swing must correspond to
the half-power position on the gain-
versus-frequency corve of the widen
amiplifier of the synchroscope. As o
matter of fact & guin-versus-frequency
curve abtained onm  another  similar
scupe in the usual way gave a hand-
width of & me, 50 1 would appear that
ari  incidentnl - application of this
method might be to malke a quick
clheck on the bapdwidth of a wideo
anrplifier,

Experimontal Dafa

Compatriesss measurements were
made under the snme conditions for
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Figure 2

Piak o veliage sdimsted s V) peik-polae
waliags

the Neterodyne amd-the wsual avernge
power reading methed.  The same
thermistor bradge served as the watt-
meter i each case. A squars of puakse
insured fairly relioble power readings
{or the secomd methad. The resials
are shown in Table 1

Dilicussion of Deta

The scurees of error m the hetern
dyme method, &8 used in this experi-
ment, were:

{#) Errors in determimation of the
insertion loss of the cables whach
setved a5 the Axed attensators, particu-
larly the Bell Lab, varinble attenuator,

{3 Freguency modialation o the
beat valtage,

(£} A sloping-gain-versus-frequency
characteristic for the video amplifisr
in the sienchioacope.

_1

|-— PULSE WIDTH

BEAT WOLTAGE
FINAL ADJUSTMENT

Figu=a §
Cw voliage beasing wigh gulee volmge

Y of
DavioHon
Hetara- Averoge  from Maethed
dyae Powar of dverage
Tube Valtoge Mathod Metbod Fower Beodings
- RCA 242 30 kv 1150 warts | 250 wans B
G E Lighthowse, (680 i 1610 | 700 50
1 RCA 2042 20 £ 474 165
G E lighthouse, (6980 &5 G587 il Fa
15 [ 1601 1135 3%
GE 2042 20 510 51# 2%
(7. E. Liphihouss, (678) 25 a5 7a5 10%;
EX ] LB 1070 I
33 By 154 el
Conclwrion
1t sufhcient precantions are tiken to
limi the errors arising (rom  the Takls )

sources listed, it would sesm that the
heterodyme methad woould indure great-
er agcuracy than the average power
methi] without oncduly  complicating
e procedurc.

Flgnaes 1

Hesults ovhinined k= & aerdss  of compilion

miasurEmeE ioder 1he saine sonditioms (e tha

hegrradyne wed tha usual pewerareeding meikod.

The same thormister bridde sarved as tha wans
mider N cach Swie

Egulpissnl meed tr msaiure gmak gpower by botccodyse methed. At lemst 00 db aftenustion m required des sdequmin [anledian ol the power deseenind

drar fram the wizoding swvad aml op e e T

FULGED
OHCILLATOR

WARIABLE
ATTEMLUATOM

R F T JOINT

_T

oW
DSCILLATOR

FINED
ATTENUATOR

FIXED
ATTENUATOR

FIXED
ATTEMUATOR

==

I WATTMETER

FTHCHROSCORE
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Figuee 2

Frant shew o] e fear ielramens.

YWiTH THE sovent o sesibe Food 6
amplifiers w liggh resnbidion vhdar sys

temas, mavigational aids, velsy svstemes
il similar devices for selibicy appli-
catiug, bt became necessary o lave 3
lest sed fo facilitate Beld servicing of
wide pags-hand receivers. To mies
this requireient, a self-checking wols
lmlator,  which  wworparaied an FM
sigl genevator, frequency neter, and
a 'seope, inox single wnir,
apeil vecehtly,!

The test zet, which covers o ronge
af 5 jo MO0 mo im s bnmtls, dmcors
prentes & gignal sooroe, the freqoenty
nd which is caused o vary ower g band
of approximately =200 uleal o Hxed
venter froquency.  The center  fre
fuencies are w0 selected o adeguine
overdap s provided dor all pessible
centey  frequencies ol e appirntue
uneer test. FM is ghinined fraso o
ey drivey capacitor whose rate af
eweep i3 variable from 0 do 200 cps.
The :"II' Tt perd level i held ronstane
veer the range by ineans of an mgre
cirewir, and the output level is adjuoster
with an acewentels enlibrited step nt-

wils el

A Self=Checking

Ll motor drive mechan-
villy seinchromees. the sacillnfor sweep
with the baseline sweep prodoced o g
vrd,  The sutput of the 7 amplifier o
vecmver under best, or of any stoge
Uhereot a5 fed to the ¥ axis of the o
Pvough 4 probe, containing a germea-
miunk crystal cectifier; and o “scope am-
pafuer. A buile-bn regquency meter
produces. 8 Llapking macker o the £
axis of the orf o peemit Froquency nsd
Tomd-witkely measdremente. The widily
ul the blanking wmcker s aljosiadle s
ws o pernml emsy location of he rela
Bive frequency amd &t the siune 1bme
provide wvecision messrenseuls v e
veunined.

fenalar,

The Qicilioter

A hlaneed push-padl oscillator, em-
playmg a8 6B)& dosble 1) ode,, was
chosen becouze of @5 Jow even lir
mmae eomtent. Freqeency bangd sefec-
tion is provided by means of six plog
i eoils which have the following
rangses 5-12 me ;s B30 oy 1536 a0
TOAB e, MRFS e el 4L O e,

Portable Test Set, Designed for the 5 to 100 Mc Bands,
Contains a Frequency Modulated Signal Generator,
Frequm:;r Meter and 'Scope Which Can Be Used to
Observe, Check and Measure Stage-Per-Stage Gain,
Fraquenq, Bandwidth, and Tuning Characteristics of
Broadband IF and RF Amplifiers and Receivers.

| ow
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by JOSEPH H. VOGELMAN

Enginesr-In-Chargs
Develapignt Branch
Waksom Laba, Air Maldrrel € s md

Thest imile, sehien wssl with the esel-
bHitar, |:-|'|:-'.'i-:I¢ sufbciene Fri_-r| BNy OFeT-
b Tor all wpplcations, so that wagh
thie prmpey coil the desied Teeguency
will Tl ar approimately the center of
the frequency sweep withouot the aid né
an adeliinnal parallel variable eapact-
tor [ar tuming.  This arvanpement has
tee advantige of sonpleity of funing,
amdl  perimite very wele  Eeeguency
dweeps. The  frequency s swept
thiough the maye hy means of &
itor driven eapacitor. A [ractional
hovsepower e moter i85 weed o drive
the capaeitor, the g nootor being
selertei] sn thar ite spesd would e in
dependent of the input power soorce
irequiency. which wonkd vary from 5

1A oy, depenafing oy the: apph.
cationn, e de requiced o operate
flbe motur 18 oltained directly from the
15wt poveer  souree  through  a
eelemin vectifier. A rheostat i e
van praiiten] b lhe de power citogit o
fh mabise po peviib ovarying the  pive
il swerp

CAT Sweep and Synchronizoblan

The sweep for 1l end horizmaal de
Avetien plates 15 ebtained fram a vari-
nlle rehactance gemerator.  An eccen
L cinm |'E1.'|:|i.'|.'||1g in & magnetic field
prodiices o sing wiave sweep for the or,
Tiee cam s mounted on the same shafl
as the motar deiven capacitor =0 as o

Hewelopsd updér the $pomorstip ol the Wat
son Luboratoriey of che Avr Mptariel Comgnd
nndd dewipnased by ﬂﬂ'll_;'ll Mury msinenclabite s
Slousd Spagigipr TK.353
An adiditinnal il Eas qu-'\- deglpred go &=
wnd e Fregsmanry o BF§ Wi



www.americanradiohistory.com
www.americanradiohistory.com

WOBBUILATOR

Figurs 1
Cirguit &f the seM-checking walsdalavar,
L= Byqo 12 me: Lo |2 b 10 @)
Lowes iT diy 47 me) Lss o= 48 be DN me
Lty mm 5 b 13 moey Lomes B ee DD mmg
Limo— L5 o 36 me: Lomoes B9 o &K mag
Lo mi IO g0 70 me; Loem = ¢0 o |00 me

pravide conppleils . spnchronization be-
tween the position of the electron beam
af the err alomg the X axie gned the in-
stnntaneois frequency uf the oscillanos.
By this mefhod jutter resulting from
peot synchrontzation 1% almdst come-
pletely eliminated. The sutpul of the
variable reluctance generafor = fed
prross @ potentiometer which is nsed
to provide o variahle verontal swesp-
umplitnde

AGC and Refurs Sweep Blanking

An mge cwouit 15 incorporated  to
“rmndain constant of output level, A
AL dudl-disde wriode with a coms
mon cathode s el a6 the agc tube,
whicly & the same thne funciions as
the return sweep Manker. A squmre
wave generared by a GENT mulnvi-
bragar synchronized fo the sine wave
gweep b applied o the vpe tohe sg as
1 grive rhe oscillator tube balow cut-
off daring the walf cyele when the fre-

wuency 3 relorping frinm s mm to
minimam

The "Scopr

The 3BF1 is psed ss the madocataor.
The 2000 volis for the eleciron gun 18
obtained from a S00-volt transformer
ustng foor selemnom rectifiers as o volis
age quadeagler. A resistance capace-
tance network 15 usel as & Giter, -all
voltages for [ocodimg, intensity, aimwl
positioning ave obtained from this net-
wnrk.,

Vertlool Amplifer

Tlve  wertical amplifier comsisls of
ten ASNT dual triades. The first 8587
OpEeraled fe bwa stages n cascade drie-
ing the second 65N7 operating in
pashapull. The nutpar of the amplifier
bg feel to the pwo wvertical plates of the
cathiode<ray b

Tha Adtfensatar

The attenuator consists of 4 series
of v attensatory with a dpdl switch
to add or remove each ¢ network e
dependently, By proper combination
ol the available steps, the attenusfion
can be varried from Ot 104 dghe The
stegs provided are |, 2.3, 5. 10, 20, 20,
Hi gl A comstant impedance of 73
ohms ic maintained Tor all valses of
aftenuation, The individus] pi sections
aml agsociales]l switches dre moomisd
in indwidieal shielded eompartiments o
préevent wndesicable coupling  which
wonld desiroy the ateoracy of the at-
tenupier,.  The J-db step 5 made ex-
tremely precisd sinee it serves in the
setermmination of vecewer npd if anpli-
fer beanicwe ideh.

Fregquancy Mefor

The (roquemey meter consiss of a
tuneed circuit with a wariable capacitor

COMMUMICATIONS FOR FEBRUARY 1947 = 29
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for tundng, The regoency bund trom
5 to 105 mec is covered in four bands
with band switching control  (5-12,
1025, 21-3% and 40-105 mc). The
frequency meter is lopsely coupled to
the oscillator output, ind i desipned
to accept & small portion of the osclla-
tor outpul as kb passes through the fre-
quency to which the frequency meter i
tumed, The omiput of the frequency
meter 18 then rectifed] and amplified
and inseried on the £ axis grid of the
cvf to produce o blanking mackes. The
frequency meter output is differenti-
atef te provide a barfow blanking
pulse. A rheostat in the cathode of
one of the amplifier sfages serves to
vary the grid bias thereby varyhsg the
pulze width,

The instroment is hogsed In an
ahrmingm cabinet, having an alominum
front panel wpon which are mounved
thie cri light shield, attenustor. amd
grid blanking wavemeter controls, fo-
gether with the mecessary eontrols,
jacks, switches, power cable, pilot light
indicators, and fuses, Separate

Figeres 3 {dali) and & {righi|

In Figerd 1 appoets & fop Fiew o ihé gee3
amdt atil Ia Pidure 4 & top view ol the chamis
abgpwind the orf homsind  oeed  miolaE-driven
pitillatar.  The efl beam #amrreds are maunjed

a apwar sn fop af the instroment.  Oaells
lmtar ewili are Wored @ eover ol & sszond sam-
pArtment Gn  Bel the dmd tesd mnd i %
theough this epenisd shat e colbs are chanjed

m awlreh the hesde.

gwilehes are provided on the front
panel for controfling the main power
mpat and the de power 1o the motor,
which drives the sweeping tuning ca-
pacitar and {he sine waye sweep gen-
erator for the cathode-ray tube, Sepa-
rabe pilot light indicators are provided
acroas each of the switches. A trav-
elling eryuinl dicde detector ts sopplied
jor direct connectoon o the oubpat eir-
it umder test.  The ravelling detec-
tor has an input blocking capacitor
and its input s shuoted by a Z70-ohm
resistor,  The detectar assembly i=
housed In a emall diameter, shielded,
bakelite covered test probe on the end
of 5 & length of RG-39/T eoaxial
cable. The cable iz éguipped with =

Tha mettor drivin iveep obcillibed, swerp capuclisr and sine wive fEadriieer.
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stamdard iype VL commnector 1o Ount-
nectitan to the verbical deflection ampli-
her input jack lovated om the fromt
panl.

The test s=t may be coonected Jdi-
rectly o the nput of the equipment
under test, and the cutput of any of
the i stages moy be connected directly
iz the travelling detector, [he cnn.
nection between the receiver and the |
output or inpuf cables of the test sel
provides a poiitive of conitection ot all
RimEs.

Check on Own Perlermonce

The iest get has a partienlarly
snigue feature; it i capable of check-
ing its own performance. By commpect-
mg the travelling detector dirscdy o
the odtput of the rf oscillator, the sut-
put of the signal geonerator aver the
frequency band of the sweep can be
viewed on the “scope The frequency
meter marker can then be wed to de-
termine 1f the adcillatar = covering
the proper frequency band, The eali
bration of the varios attenuator steps
can be checked, one agabise the odher,
by oleerving the decrease in amplituds
caused by a particolar step, and coo-
paring it to the decrease caused by
severnl steps of lesser value contlaned
to give the same totsl,. The consant
okt achieved by means of the age
gircuit affords o distinctive 'scope pat-
berti A5 an indication of correct apera-
tion.  Before making any mesires
ments the autput of the sigmal gener-
ator iz fed directly inko the travelling
probe o the vertical amplifier, [f a
pattern in the shape of o vectangle ap-
pears o the scope, then the operation
of the p=st set |s satislactioey and meas-
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urements can proceed without Surther
calibration.

Tuat Sef dpplicatioas

[:;_]- Freguoney Weanurements: The
tesr get can be wsed to determine the
frequency of A tuned circuit by feeding
mito it the ontpot of the signal gever
ator, and leeding the owipur throogh
i 11'.'.'|.'r'lling p'ru:uh: Amd ;ppl_l,'ing it to
the vertical amplifier. A patbern re-
sembling the Band-pasz characteristic
of the tuned circuit will appear on the
‘seope, and by adjusting the blunking
marker of the frequency meter sa that
it appeats on the peak of the pattern,
the center frequency of the tmned gics
it can be read from the frequency
meter dinl. By the same technigque,
the frequency of individual o or #f
tuned circmite can e messured. Io the
frocess of {requency measurement, the
circ it ¢am he toned to any desared
value, pstisg the freguency markes to
check the tumng.

(k) Boend- Poes  Weosswremsents o
Probabdy the most useful application
af the test s21 s its ohility to plot the
lbandl-pags churaclerisiics of toned cir-
cdits in ef and i amplifers i broad-
band system# such as radar and tele-
vision,  With the same arrangement
of conmections as is empboyed n (re
quency  mensarements, the band-pass
characteristics of the circuil under in-
westigation can e displayed as o plot
of smplivade sgsinst frequency, on the
face of the "scope ore, By means of
the pattern, the cirewitry can be ad-
justed to give the desired handwidth,
and the bromlband charocteristic de-
sired. It has been found thae only by
mesnd of the test set can @ stagger-
tuned of nmplifer be successfully meas-
ared,

(o) Stage - by - Seoge  Amplification
Memsoremente: The test st is particu-
larly suitable a5 & design topl for the
alecironics eogineer, since it perrmits
stage-hy-stage messorements of gain,
and ar the same bime permits the ex-
perimenter to view the frequency ree
spanse of the circoiley. By conect-
ing the signal generator to the |:r|.|:r|.'||:
of the ;tage under investigation, and
connectiig the travelling probe to the
output, the varuna parameiers of the
gircuit can bie varied while their effect
an the perigromance can be vigwed on
the bult-in “scope, By establishing a
reference level with the sigoal geoer-
ator oufput fed directly into the trpv-

clling probe, the gun of the siage or
stages can be measoged in terms of the
amaunt of atteniation required fo de-
crefde the output signal to the nﬁgi:n,al
reference Jevel

{dy IF Amplifier and Discrimingtor
Alignment: For of amplifier aliznment,
the #f oorput of the test set is fed mro
the stape weder inwestigabvon, amd the
I'rur]nr:ui;!.' meter hla.nh::ing marker is
sjusied o the desived  intermediate
frequency.  The bamd-pass corwe  is
moveed across the face of the 'scope by
adjusting the capacity or the induc-
lance of the circuit unial the pexk oo
sides with the frequency marker. I
required the characteristics of the
band-pass can he adpopsted o give the
coreect flar-topped respomnse.  In this
manner each smge can be ndepen-
dently aligned.  As a final step in the
alignmein proceddre, the overall band-
pass characteristic can be checked, and
jurther alignment, hroadbapding or
other improvements can be made. In
the case of stagges-tuned §f svstems
used to gchiewe flat-topped broadband
responss curves, this system of align
ment B almost mandatory,  Trans-
former coupling can also he adposted,
by the same method, to give desired
sesponae,  To alipn & discrimimator,
the cuatput of the discoomimator s fed
directly imto the westical amplifiers
ruthet than to the travelling probe,
The smndard discriminator character-
istic curve will be seen on the 'scope.
I the freguency meter  bankmg
marker s set 0o the desired center fre-
quency, the responze can be adjusbed
to T spmmetvical about this freqoency

(a] perall Sensifiplily Mewsare-
mente; Sensibivity measurements  on
complete recervers or o of amplibers
are possible if the gatpant of the signal
generator is frst calibrated with s
wivan with the atfenumtor wljust=d top
gers attenumtion.  The sigpal i thoen
e anto the unit under test, and atten
uation is added until the signal oo the
‘seope becomes equal o the noise level,
The amoung of attenuation reguired fo
achieve this lewel gives the wvalue ol
signal in decibets below the calibraviosn
bevel, This can readily be converksd
t muerovalts,  In the same manmes,
attenuatiog con be removed wundil the
sigrmial seen on ihe "3oope ceases fooin-
ceease, The vales of attenuatien still
remuanung 0 the cireult i3 used to oal-
colate the signel amplitode which will
saturate the receiver.

Though the test sel was originally
designed o operate over the brequency

Figere #
RT mdvcakions woih ouppes af bein sl Ted dis
recaly inee probe sbewind Brequency markar

hand of 5 o 100 ose wath brogedband
frequency sweep, two madifications
have heen designed wiich increase the
useiulnezs of the set for special appli-
cations. A additional coil has been
minke awailahle for hoth the oscillatas
and the brequency metsr which permits
extension of the range to beyont 120

Pagure: 7

CRYT indigmries regame ol T me ®ide sindger
twne if amplifer eenreeed o J0 meo

mi,  The secomt madibeanon consists
of @ replacement ocacdlator  cirowis
which parallels o tunable air capacitor
with a much lower capacity rofacy
capacitor. With the existing coils, it a3
then possible fo cover the same Tre-
quency ranges with the variable capacs-
tor, bot with the sweep iz now only

Fliwre H

CRT imdicatlon ol Lime wide Memn emplifer
winge,  werictian e gaim af siage with  peveer
supply changer fasdang wlde praes.
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The No. 20921
*SCOPE AMPLIFIER-SWEEP
UMNIT

The We, #09I1 camprises hurrmamisl
wnd weetlenl wmpliliers, & haed jobe
sow leofh twesp gemerobor ond powar
rupply mounted on a slandord 5 G°
rogk panal for wee wiik fhe T 3, ar
§ Iach MElan badic "iconai

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

Recent AM/FM/TV
Installations

Tranamittiag moem ol WYVNI, Liviadaran, MNew
Jeriey, whioch fetently wistk #n Hef air. Trans-
mitter b 4 S-kw job and losds Tnila & Soeeelemenl
in-lE wradim ingi of fdur iowors $EF
Ridh, withy ghe senored power 183 b he e

| Cowrlery Fadersd Toldpdane asd Fadds Tarpoi

Tagpring vigm of Epibpsosd roem of WTAL and
WTAL-FM, Tallahssss, Flersga, The AM
gransmiteer dl Ekly @iEEss i a S-kbw jet emd thae
P & TiDowwid wffedr, @& glgdep  gloveslenl
dlesia 8 meid with ihe PM transmitiar.
(Ceartery Couwrpiliar Troator Cowipaad) J

TV tewar af WIFLY, Plmiburgh, Pa. Scruccers,
S8 high, waighs 100 dowe, @nd @ 60 eguare w
the bain bpiciay] o oa S0 squprs,

ICsardegs Nlow K ax |

e TV mubile truck of WEY-TV, whish s
ricemily plaeed b opemiban.

[Cowrtacy The Ficible {ompovy)
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BIRTCHER

STAINLESS STEEL - LOCKING TYPE

TUBE

83 VARIATIONS

Where vibralion is o prables, Barlches
Lasckimg TUBE CLAMPS offer o foolproof,
pracizal mhdicn, Recommanded lor all
types of tubes omd slmilar pdog-in com:
panenh,

More than threes million of these

clamps In usa,

FREE CATALOG

Sand for somples of Biriches sininles
hpsd ol g Clamai ond ond tiodord toig-
leg lhing Babew bngu Fypap recommanded
clomp depigra, ond price Gai

THE BIRTCHER corpoRaTION

ST HUMPIRGTON Db YOS ANOTLES 3T

_ send today for this
Y big book of vafues in

- ) TELEVISION
E RADIO, ELECTROMIC,
B INDUSTREAL, SOUND &

AMATIUR EQUIFMENT

NEW 1949

NEWARK CATALOG

0,300 Memy incleding averything In 5TAND -
ARD BRAND eguipmeni| 148 pages nacked
with pichores, charts, and vitsl infarmation|

KITS! SETSI PARTS! ACCESSORNS!

Ho mattar baw Hing (hes #rt, how tremendsus the
- e, l'e ﬂlléihljl I this mammgth caistag. ..
¥ DA anny, satlElasioiy way bo always gl (@
perfarming, I:r-'ii'uu sailpmamt Tha most -:.n'npr-
:nga "ﬂmﬁ""&rﬁ. gk fer pros, hamg,

Laviest , Obiman ., . appssin. dvarnyose
inberasted | TY, tago snd spand lhi.p.r:'-fﬂl

T4-HE. MAIL SIEVICE & OWE YEAR 170 PAY

B GREAT STORES| Ustoues ot 008 Want 451k Sieess
ongd h‘u‘u“lﬂ'u‘u“ i PET Fuliom ilml = HEW TORE
F2Y Wt Mpdissa Hraed in 1ha begr of CHRICKES

; EWARK B LRI

wici & recrvicins T |
l B Femark Elactriz [ '8 |

M2 W, BSeh 3., NYD

HeE BT Fiapss sand FEEE Mewsik Catatog to: |
NAML |
ADDRESE |
W —_____mm '}
TN M S e ——— " s e ]
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TV Monitor

i aidiiusd from page 13}
produced by the combined efforis of twa
sidebands beating with the carrize in the
detector, while the Tatter ave produced
by only one sideband,  Thos, fhe high
frequencies producing the fine detail
are artemaated as compardd 1o the fre
guencics producing the bold outhines
The result 15 3 picure in which the
desail, although present, lacks con-
rract, appeaving as though the ohjects
were coversd with & Ghm of dim or
mud.  This boosting of the fower fve-
quencics i@ avoided when the detecling
fevice has o frequency response curve
af the fype sandardized for television
receivers,  LThe idesl form of ths
tmrve 19 shown o C. The carrier, i
will be noted, & attemeted 0%, The
opper suleband corresponding to [re
guencies between 73 and 4 nie 5 un-
attenumied, while these is no sensitivity
to bower sideband signals in this range,
The sidebands corresponding to fre-
Yuencies. below P35 omc are attenuated
in warying amounts,. but it can be
shown by geometry that for any given
guch froqueney, the sum ol the frac-
tional responses o the two sidebands
equals vnity. Thus the two sidebands
af Treguencies below 75 me combine
te produce the same effert on the de-
teetor &5 the single sigeband of fre-
quencies above 75 mc and the result
is @ curve Aat tp 4 e as shown in S5
The response is brought to zere at 4.5
me p prevent intecference from the
sound fransomtler.

ldeal Cerves

The exrves of Figare % are wdeal, as
it ks impossible in practice o produoce
the sharp cormers ampd the infinite at-
teriuation regions  shown,  Forthes-
mofe, if the coTners wens made  as
sharp a% possible, excessive phase shift
would tesult, In practice, therefore,
i s desirable 10 have pounded corpers,
and also to have the fal portion of the
curye exteiwd to somewhat fess than 4
mic, so thet there will be o more grad-
ual slope mte the 4.5-mc aound frap’
It 1s ra provide adjostment of this
dope 1het sound frap capacitors O,
and Cy [(Figure 1) were made ad
justihle

deinpwledgments

The avthor wishes to express his
gratitnde o his  assocmates o the
Transmuting - Eguipment  Dhvision,
particalarly Dr. T H. Mulligan, Jr..
who offered many soggestions for pe-
arranging and rewording the mapua-

{Cemdttieerad aw poge 34

FEATURES ¥
AVAILABLE IN . y.U. METER MULTIPL!

-
VE STEP STRAMGHT -
Fl wyr l‘.‘.l‘ll.':l.l'l‘l' 5._|'.|I:l_t.|.-l!.:'lﬂlﬂ.5'5.:.
g E IS AA
oNLY 13 DIAMETER TYFRE | 384 :_=’.

X KTTENUATOR “OFF"
POSITION:

1. Euma psr
fni gepars!
HLasET

t II‘“
disganmuiis

of § g maky
& Ui al W,

T
i feam lin=

& WAL

B (Imwl 80 41

v amd OFF in PR AN "tp:
4 430 W4, en

i ;EF.I.: & W0 weps

Y @ LLUSTRATED
ACTUALISITE

The ingenious electrical-mechanical design
of these new type T35 V.1, Merer Mulii-
...... lier Amtenuarors provides five step Straight

! A ﬁ* parformance in a conteol size normally
limited to Jadderand porentiometer ciccutts.

A pair of exrea tecminald geeady incroases
the wtility of this wnit, since in the OFF

sitlon the WL Merer Multuplier nerwork
is automatically disconnecred from the line
which it normaoily bridges, and the V.1,
Mejer—compleely isolating bath.

As illustrated in the circeic at the lefy, che
U, Merer is connecied o the auxiliary
pair of rerminals on the Muliplier when in
the OFF position, thus enabling the meter
1o b used lor volume indication on another
line, for tabe checkin[i:_ll nd other purposes.
Use of additional V.U, Merer Multipliers
permits ¢ single mewer o he used for any
aumber of lines with each line isolawed irom
all ihers. The sizo aod rechnical features of
this new wnir soit 52 ideally for wse in
consolelres.

-I-

Pricer and delivery of this wnil a1 described or
ar modified 1o meel YONr reguirentenss avails
able o reguesr. Address: Depr. C-23%,
Shollcross Manufacring Company, Cole
lingdale, Pa.

e

allcross
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I Exhibir Beath S7I0 o the IRE £h
N R W el My Tl Shew

YOU CAN TELL THE
QUALITY OF THE PLUG
BY THE EQUIPMENT
IT CONNECTS &

h.nh% _.a-_ruiwﬁ.un PR-00- 118
hﬂﬂﬂ.ﬂh&ﬂﬂnli .%E_n-.“_-_l

'k A Madbranead

Tha Type "P" Berles I wide
ly recognized by radio sta-
tions end sound tach-
nicians everywhere

a8 not only the

stnndard, but the
microphone con-

¢ ammang e oy A Wi
TeENT ST E B Bt
1s the pabaoted uﬂ%ﬂﬂr i i

In which dnn
positive engrgpement and %

relense to disconnect It will pot pull
spart accldentally.

Stocked or avallable from soch radio

W.—A- distributors as Hughes-Poters in

mu..atﬂ_ﬂuﬂfn_ in Atlan-

in apolie, o Radis

in pdalphia end moere then 3650 others

Fo the Type . avh
ﬁqhﬁ,r « PO-D2E - And fur icks

¢+ Addrses  Dapartmend

SIMCE 11

CANNON | @

3L3CURIE

e

69 BUMBOLET §T. 06 ANGELES I, CALN..
W CAMADA & BRITISH EMPIRE:
CAMRON RECTRIC CO. ETD,, TORINTO 13, ONT.

WORLD FXPORT (Exsaptieg Bivkh Enijpiredi
FRALLE L HaMgEn, 100 Ceay 5T, BhH FRANCIEID

TV Moniter

(Continuad from page 33)

seript, and to G. E. Hamilten and P,
F. Brown, who reviewed the manu-
seript and whose belp was invaluable.
He is alzn grateful wo thase members
af the recetver divicion, witliost whoss
heip the project could not have been
comipleted, particularly Clee Marsh,
Bernard Armos and Fred Schrmidt.

Raferemces

Blohin Roweim, Cantred Cptsale for o Toldod
._.HI Tranpsitivr, CombENicahines)  Databer,

Ha Shou Loh, o Soeple sad Couple Tuned
Fircwits Mastsnp Conikind Rerponr-bmd Char
seesrinie:, Prac, JRE; .._pnﬁh_m | S3E

leg I.uq.v..._... Mecenp A crr im fhg [Fapg
af Inferpindinie Frequenpy Amplifers Tow u._!._.n..
isdfod Rrcmoyrs, 8 papes prescnied bifore the
1947 Winter meeting nf the TRE.

WSIS-FM

[ Conitnned fromogbage 210
is hoped will ‘eome to the Tar Heel
stube

The site finally stlected hps proved
Jwst abogt as perfeck gs it could be
vnder the many existing circumstances
which arose, Phil Hedrick, chief of
the enginecring stafl, belkeves afier the
brat year of operation; WSJS-FM
firet went on the air full time Decem-
trer 1, 1947

The tramsntter was bocated directy
o U, 5 Highway 421 seven miles
east of Winston-Salem, This highway
links Winstan-Salem and Greenshoro
29 mikes away.

The ground level at the transmiteer
site, 956" above mean sea level, is the
second highest area In Forsyth Coun-
ty, the highest being 1026, a short
distance further cast towards the com-
bty of Eernersville, which lies ap-
proximately three miles away.

The airwavs and sirports came in
for sooke specisl hguoring when the
transmitter site was closen, There is
only “one existing airport within 10
miles of the transmitte? site, the Smith
Reynolds Airport on the northern city
limite of Winston-Salem, approxi-
mately fye miles west of the transmit-
ter. Another airport at Greensboro-
High Podnt, located o the =ast of the
tramsmitter site, i3 farther away, but
had to be considered in the Iocation
selection.  In mddition, there gre two
existing airways, the center lines of
which are within 10 miles of the trans-
mitter location of the FM eation.

They are Green Airway Mo, 6, the
center line of which is approximately
weighi mides southeast of the location,
snd Red Ajeway Mo, M, the center

3 * COMMUMNICATIONS FOR FERRLUARY 1949

See you N
al the

I.R.E. CoNVENTION!

Yes, The James Knights
Company will display their
products In

Booth 33
at the

I. R.E. CONVENTION

Heope to see vou there,

THE JAMES KNIGHTS CO.

SAMDWICH, ILL,

line of which is approximately 85
milea northeast of the lacasion.

After both of these airways had been
ceared according ©o curTent regula-
tiong, [t was foond that only a small
area remuined for the projected irans-
ntitber Eite

In addition, ot was found necessary
ta consider a locatlon which would
provide the best aceessihility to exist-
g power and telephone lioes;, This
wis imporiant since the programs for
WEIE-FM were o ariginate in the
WEIS Eadio Center on Morth Spruce
Strect m Winston- Salem

A TO-kw' transmitter and auwscilidry
equipment’ was housed in a modeen-
design byilding which was alsg equipped
with ome small stwdio for use in the
event of an emergency, and shop,
Farape, furnace fnd Al iary poaer
plamt rooms. In the rransmiiting room
15 an operating console with the cah-
inets housing the fransmitier ooeme
diately in front of the opersfor.  An
apxilinry tfurnishie js a¢ the operamr’s
right, with a loundspeaker above to his
rear. 1o his left tear are tog cab-
inets containing the frequency and
modulation moanibers and  lime  and
monitor amplifiers, alao a patch panel
to facilitite switching equipment,

The shop ks in the rear of the boild-

G E
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ing and s fully equipped with tonls |

amd equipment needed bor Spol repairs.
An assortment of standard checking
instrymments also Are on hand, e be-
ing an exeernal standard {or measur-
ing the frequency of the AM and FM
ransmitters. This equipment is etaind-
ardiged on the Huredw of Standards’
srandard WYV

Approximately seven miles of tele-
phore miles from the studw o the
transmilter building have been equal
jzed by Soothern Bell from 30 to
15,000 cycles within 1 #b, with noise
frvel being 68 4b down {rom program
Tevel which meets FCOC requirements.

The base of the amienna, a G-bay
circulur type' is approqomately 50 feed
wedd of the bransmitter boilding., The
anienieh 85 Feppotted on A struciural
steel tower, 50 thal the center of the
radsating portiopn of the antenna Fys
it i5 supported approomately, 3217
above groond level, or LIFT above
menn s2a lewel, The height of the sup
porting structiral seeel mower B oap-
proximately 268 The overall height
of the antevna system above ground
Tevel s 348 &nd the overall heighi
above mean sen-lewel = 13045

Fower (8 (ex] to ghe antennm systein
through a 400 length of coaxial trans-
misaiom hne, having an outside dam-
eter of 38" and an estimated efciency
of A7 per cent.

The power delivered o the antenna
syslem is 8.7 kw, the efective radiated
power being approximately 45 kw.

To insure continged operation m the
eveni ol a power falure, a 40 &
d-wire power plant with nutomatic
change has been installed. A gasoline-
driven medor . eranks up and delivers
power  within approximately 43 sece
onds in the event of a commmercial
power failure,

WSJS-FM now operates on a 17-
hour day, from B oam o w ) sl In
addition to local programs which anig-
imte i Wington-Salem, the station
also carries NBC network programs-

Incideptatly thiz apen has hecome
quite FM conscious, one ot of every
five families (o the county owning an
FM receiver

Tract &l Mand jowiliped) eleag Uassd Sspies

Highwey 423 sast ol WigsoorSalem salected m
ghi wine ol WEIS-FAL

L Efrﬂmiﬁa-'u‘; aeed
I e-i.e-ﬁ-mﬁ .f? u-i-ﬂium#:{i

ENGINEERED FOR

FPNGEINEER

OSCILLOSY HCHROSCOPE
Madal OL-158

Dagigned jor mesisusm ussbalness iz lobsoo
sarims dalsy o vorsty ol resparch work, 1his

imalrumes! is wikmd o roder. television. com

manieatlen, bmcaimile, asd applications nvoie
I ing wxi by shorly pul af wronabenm. [

providos © voriety o Ame bissa  riggers
phosisg asd deloy circells, and exieaded-
fonge ompldbers in  combinsiion  with  olf
plandasd seclllosrope uncllons.

THESE FEATURES ARE IMPORTANT TO YOU

® Exiended - renge emghtorn werizal,
izl writhin ¥ db B eycles 1o & mego-
cyclon; heriessiml. fAol within |1 db
§ cyclus o 1 mogocysle.

# High ssnalfiviy: woriboal. 0,03 RMS
woln por inch: motirental 6] RMEB
ol pur lach

# Hipgle-gwaeg itlggered fmo bose pors

mile chesrsatios of fronolents o Ir
raquinrly recurring phahomose.

® Vasbable dodoy circufl sabls wilk
exigrnal af Isiswnol rigger or sopo-
ot lrom scope,

# Bawiooth pwoop mmge  covers B
oyclep o 500 kfceyelos por sacomd

® L00Gwoll aceslerotion gives awsparies
intunsily mad dsflmlban.

For complote dolm. seguest Bullssin WLAE,

SQUARE-WAVE MODULATOR
AHD POWER SUPPLY

SWEEP CALIBRATOR

Modal GL-22

This wersatils acocca of ming morkers
providos thess regaisites oy accurols
lims and leequsscy meosarsmenis with
an panilloecope:

® Poglibve mnd negoiive morksrs ol

I 0,1, 05, L0, 10, amd 100 misro-

Medal TYH-T

Heore in ihe beart &l o aupse high fre
guency skgool genematar wilk equane-
wave, FM. ot pulze modulation, Tre:
wides For grid pulss medulmibae 1o 60
walis, sellecior puloe modulstion ie 100
rolie, sguare-wave medalation  from
800 1o 1500 cycles. Vaboge-regulobed
power  wipply conflruously warishles
EA0-480 or JRD—300 wahe de, Far mddl

pnoomda,

® Moricor amplitude worlabls 1w 50
role.

# Goin hoving veriabls widih ond
ampliude far hiamking or timing,

& Trigger gooeratar with peabilvg
gnd megulive ouipub. znal deia zod opplication notes, ass
Furiber detdlls are  glven o Bulledin WHM-B3,
Bullatin WC-33,

STAMDING WAVE RATIO METER AMD HIGH GalW aUDIG AMPLIFIER
Madal TAA-16

# Blonding waws voliage rothor ore read dicecthy
g ibkn panel meter al this sensilve. oocard@ie
meesarkng hdrumsmanl.

® Fraquaney rango 500 o 5,000 cyelas por sacond,

# Twa inpul chonnels whh seporole gein canical
lar wach,

® “Wide-band" sanaitiviy 15 microvalie full ecale.

B "Baleciiva” ponsitiviey 10 mievovolis full sozle.

® Bolomwbat/ceyoial swritch adjosia iepul clrous
to signal sourens,

Weag lor Bullefia WA-32 con-
taining lall details ol lsia uoe-
ful imsirumant.

In Copada, oddreas Moo
arememi Englzeorimg Lid.
Arnprior. Ombdzia,

EROWNIHG

Loberafarles
Wint 2 Kl & & &
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moda-to-order unifs on -
g

Eﬂﬂﬂlllﬂ- and monufodurars will
effect weamomies with Por-Matal
Prodisety, which are owoilohle for
every fype of job from o soall
receiver fo o deluze broadoosd

PLUGS & SOCKETS

Low LOSE FLLGE AMD
SOCHETS FOR HIOH

FAPGIUENTY CONMECTIONS.
ERPFLUED H 1 AND
COMTACT TYPES:
T Barini con be fure
nhdad with W", 2507,
504%, W or ¥ far
rula for cohle sstronca.
Ermrled  mef  saceraly
foskens uni  togeter,
Flugs bave caromic e
welodion ond sockal heve
hokelite, Gually eon-
shrucfion Fiea Findsh,
Avambly mests Moy

ipaifcofons,

Fer full deinily and an-
ginmaring dote mk for
Jdones. Codoleg Mo, 17,

JOMES MEAMS
Provens QUALITY

S-1n

HOWARD B. JONES DIVISION

Mily Cavp

‘News Briefs

INDUSTRY ACTIVITIES

The Palyrechnic Rassmrch  =nd [havedypiment
Qma-e{_; Ime., dormerly Mcaked my G5 CarErp
Skrwsi, rocalyil, Mew York, bas ooened re-
wtareh lshorepessey a1 30 Tillare Strest, [irogk
Iyn, Mew ¥orh, The resasrch geomp i beadel
by Dz H. 5. Rogoes,  pragident -:rnl':I itms Poly
lezhnis  Inwiiiwie «of !Br\-ulklrn. mnd 8 aredey
the. fechiical dirpstion of B T Gafnes

Eh'rlﬂl-n‘llhl.lﬂ Ekctrke Corp., Spoth Phin-
wald, M. ), bae parchased jrom Maguirs [n.
fuktriey,  Incorporeeed, ali of  fhe ook ul
Radiker Corp.,” Clewelend, g, Establisked in
the curly %8s, Radiast  menulacoares  gusn
redin wiBradurs wnd TV and  aute shienzes
The Badiary planes sl be cpersiad pn Ciess
bl ap @ Eepariks disimim Covtall  Dubsher,
Maw cdficer, Radicrt weet Dhoipwee  Rigke.
prasilent: L. K, Wildherg, e pressdenc;
¥ermn Muicholl, mge presudent, and C A Sazub,
TrRlaurel il mlsakanr seoreary

WHERLC-TY, Cmanrafl, will zeoh msial 4 =
hw O.E Swbewaslon ifRImitser
“‘T"':.g unit e designe® o ogecdle we channel

The Acro Elekrio npany, Lleaeland, maiio:
lactiress of ralling :Erlnq inEp mclion wwiches,
has been purchissd by o yroup of Pinstorgh-
£ ! |u|.'||||]|n|& Witlard F  Hatkwall, Er" e
!tl-Ful:Il:lI the Bockwell Mansizcruring Co E'.;fu-
argh,

F Lk Mollkofony im the new presalene ol
Aerw, while Fred Lymm rembing as wiee prost
denl and  pentral masager.

FERSOMNALS

W. H. Magai hii t2es sppomed penesal sales
mandges of Rumsell Blsovre Co, wagn Aih-
sidiary ol Ha vikean Ma=nlacturing Ca

Josaph K. Ellobt is now vice peesidesi in

MOORE

SET.'SCREWS

GEORGE W MOORE. Inc

100 BEAVER &T WA LTHAM pALL

charge ol all BOA  Vieler consumer pmodeee..
anid HIL Iw- Iﬂ'.rjnﬂrﬁﬁlf'ht" named  ¥ioE
prasident in cha A zechiiical pawd
wli, Hemry O E-r lms heen apguinted gon
erel manage! o the Home Issiromeni e
FArEmant.. g T. hay hacoms
wenesal manager of the Tubs Daparrment

Palmer M., Cralg hds besn @
of éngimeering, decirunicy divigon ol the en-
wimmening deparimant, Philos Conp

Lriag, who has bies with Phtles inr 13 yeary
sexrvail as chinfl gnymesr in charge o redar amd
military radle development dufiog the war aml

Ppintad dizector

T ehifineer of the company's

radia divigion in 1R

ﬂiﬂhﬁﬂ"uiluﬂnchirm' n
Phillco r:::i'll.'r deweloprmnzt; tﬂlT'E.ru.I
mam hay heen pamed ohlef tl;‘f_i.'ulrr ol hums re-
sever desgn: Arthur V. Michol bag become
hiel anginsar ol auts rAdig de nkl D
umae F, K han Becn  wppringsd  chisf
toffineer ol g selalively nam phags of the eow
prny's devalopmany poslwiibes.  the dengn ol

spatinlieed  poverameal and  indasbrisl  alee-
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Tarry P. Cunninghas las become ilizweznr
advermming and sales promotion e Srivania
Elmciric Prodegty [ec '||n1'u|_|gh.-||rn -I:Ih :]lrﬁit
pldvernisiog and sl trem lor ghe lag
ing ﬁxiu:&. lamn, rlE:““:ht il elaridhucs
dlsjgiong and 1Ee ‘Wakssh Com

T. T, Cunningham

Rebert M. Hansm (o mow clilel engineer o the
enginerrmp depiriment an - Audin Develegaent
Co., Miwrtppolis, Misn Hansm wWas ‘l_:-TmrrI:-'
ahbsl snpginesr ol 13 Thomarsan Eierteic Com
pany, Chicago.

B. 8. Hasisan

Frank J. Stevens haq been . ebocted presideny of
tte regenily reorganised lssdantie, Ine Poul
H. Mourasi is now wee Prefides) wnd irepe-
maei] and  Johd Sbmons, seoresary

Tacdxnsife s =mow Realad g1 Warsen Sireen,
Lpidrarse, ¥ T

Frami Cszewewe Jonme, proselent amd gentcsl
menager ol - Th A LCOMPATY. 'F:H-!Hl'.
Mew  Jersey, died regenils

C. J. Burashie, azsoziarsd wich Wenimghoose
rafiie and elecsponie acfivibies for 14 wedrs, Bas
resigned smd orgeniesd an independent indus-
kil eomsuhany aervice with besdguarbers
Beltimore. Hp will cosdinue e asscslasion
with Westinghouss 38 @ ccsauliant

Frunk Lewier kas beon zpmpminted head ol (0
regrmeerig ital of the Insulise Corporgven of
Amedkca, M- Meh Awe., L L Sy, M. ¥
Loater was furimwerly okl enginess Yor Ele
T Amaricas gnd Bedin Wie &
Telsnimoz. lae

Sidney | Chertek iz new i the applicabion
ehgiteeriny  $1aif n;t' Sprapgue  Ekoinie Do,
Worth Adarea;, Blaes., aad will elsp serve as
males promedtiun maneger o the Sproagse Prosd-
i L

LITERATURE
W Eleenrunle nie, lmc., 2% Easd
il %4, Wew Work IF, N. Y., have rebeased

an -page calklpg covering iechrdcn] dubs amsd
price schedulas pn lmgh dedidily carbos e
suakpry, aml  prresals fealgore

Engiseentg data on the ronstrecties, oler:
ance and pange, elability., s well ps Lo
perelife aitd woliage somficieni are Srebeded

The Brosdeast I'._albll-rnl Sactiom ol BCA Vie
e, Comden, M. T, Ekai preparsd  thres
hrpehusen desceibiag an AM  rrangmbiser and
AN FR ATV comsnisbbe equipment.

One  hrschure [.Hm_gqgu: form: 2T-4305] de.
siribes rhe HTA- 1 Fehw hBL Tudsidoasi

fransmadlier.

AnolBer, @ ﬁ-m teokle  (fegm 246041,
wedvides -|Ll;||l |nﬁrm1inn om o bwo-shidio
cormalatbs  [Eype TECE

lintinma foe WM. FM afd leie-
of 1¥pecal inetzllationa for El
visinn uviw and seggesed stsdio layone fur =
small pr medizm aee FM of AM aracios with
mae or PO EUdiGE :

The I.'I:irrl:dh:-u:h_ |Iu-r-t {horm il-mlcumlml
14 P inlormaiiom  on consolelcLYRE
IH‘|1I,'.C|‘E|I:; srpicme. nedels BOS 14, 28 and
A Sor AMGPM eed TV netwccha,

Gameral Radle Co,, Cambridge 3, Muoss.. Bas
peigapnd §no d-page sl I!m:rt‘m the de:
wgn amd applicasions ol the Poffae continmaas
Iy sdjusiabic tranglormessg

LET ﬂ DO IT!

The Hmmn:kﬂmadcming Company,
Madison, Wisconsin, had the monsy
but no station. Faced with "impos
sible” allocation difficulties, they colled
on Andrew engineers, who succesded
in finding a frequency and designing
a directional anrenna sysvem, Thus,
WRAOW was horn, Wirhin ren months
after the construction permit was
granted, Andrew engineers completely
designed. buily, tuned, and Enmﬂ pet-
formance of a six-tower 10 ke, station
= an unussally difficult engineering
Feat accomplished in record-smashin

time. A complete “package” of Andrew
trapemission line and antenna equip-
et was used, again emphasizing An-
drgw's unigue qualifications: Complere

:nsiinh:r.ing service with unsurpassed

ol ne.

'thrTimf Packard, General Man-
ager of WHEOW, wrote:

“Speaking for the eniive staff of
WEOW, | wesld ihe fo rongratalute
the Andsew Corporation en the pe-
warkable enginedring jobi it perfermed
t belping wi g WEOW ou the gir.

W2 feel that the technical perfection
af onr dugallarion 1 due i greal pavk
do tiee @fficdency of Amdrew equipment
amd englaeering peruicd.

In parifcalar we wich to thank Mr,
Walt Kean of fhe Andreir Breadrasi
Consuiting Division wha was réipoi-
sle for conceiving and designing P
ingtallatfon, inpervising consiruciion
af all amtéwna gquipment, and
doing the final tunig and coi=
grage surveys.'”

A rosal of 13,618 feer of An-
drew transmission line snd
complete phasing, antenss mn-
ing, phase sampling and wower
lighting equipment wenr inm
this job, complemenring che
begt in enginecring with the
ulttmate in radio soacion squip
ment

S0, just write Andrew when
you are ready to encer the
beoadcasting feld, Andrew will
get you on che air

TRAMAMIGEEDN  |AMES FOR AM. FW, 19 « WIACCTIOHAL ANTEHAN EOUIPHENE - AHTEHAR
TUMIHE UMITS « TEWER LIGATIME TEUIPMEST « CORSULTIME [MEISTERING SEAVIEE
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Rooftop Definition with Table-Top Convenience!

MNEW

ICA WASP

INDOOR ALL-CHANNEL

ANTENNA

FOR TELEVISION
AND Fm

INSTALLED
IN AN INSTANT!

&

HOGRIIOMTAR
ONIFHTING

No rooftep climbing here! The 1CA
Wasp adjusts indoors—easily, and o
all channels! For all receivers! Com.
pactly designed, the Wasp fearures
a smoothly engineered swivel base,
combined with exclusive adjustable
dipoles. Once adjusted, special spri

action assures firm anchoring of di-
poles and perfect electrical conace,

insuline

[T

The heavily chrome-plaed brass dipoles
and antigoe bronzed swivel base blend
well with living room décor. A nen-
scratch febe base peotecs farnicure filsh,

Tée Wasp ix ,P.-EII:JI;-!'J witl B faat of 300 Qb faad.
I beghh closed; bare 314" dizm
Lshat Taliviulas Katverm wnd Asisary Cosalag keallgbls,

afier.

WERTICAL
ORIENTIHG

The Industry Offers

GUTHMAN T¥V TUNER AND CTHANNEL
BELFCTOR
A Beleyisimn unes asd channe] seleesor, model

HoIDM,  dedigned = eollaburmbica with  the
Huseltine Labwmriiories = now bemp mdulie-
tmred by Edwin L Cuthinen & Ca., Ino, Chi

wgd Mag g tuned frasslormer Gopol with ad-
ﬂ:“lﬂl Elag tuning, plui = separnte wermiar
fliin Elimag,

Tuner cai be uied id b comcs conired iuper
ihsoingh the =s¢ o BN scoedsOry  EnmvRdET
tranmlprmey

Uhees ol wrg jined SDHE o amplifier.
GALE mizer pad 4 S |pex] vealatior. i

i Il bsdal dp wisd dor ippul 1o Che Eo-
EEmsa. makching reniformes
Tuner ls s sp hive o Ewn of appiosl

rlm.l.-h-llu ET T ] rlnli. per 100 shpis of modu-
or el F linpedence on the low frequéney
cAannely; dn Fhe lilgh freyssies d!.'lnnrﬁl ™
ERin = 1 1o & dl Wwer, FPowed rigucremsnts
ELUE url1|;ha|. &1 woltg §er Bha hawters and
A ma Al wilts dor plate enid sfcesh Bug-
f:' The [mtermedlase [eguedcme dré 2.5 me
Lhe sbenmd eadrsgr amd 2575 for 1he -

Blro carrar

1 ol gigowlar dats mnid sole
il cieoss i dvailable feoew Gulbssan In-
18t inticesl Corp, 75 &8l Bdreet, Naw Yotk

L

CHATHAM ELECTRONICS RFGULATED
FOWER SUPFLY

A lwbosmibry-tvps  cemulnted  power  susply,
middi] E-#8, has hess aesoiisioed Chp telimg
EH"U’"I{I al 476 Wadkingion Streer, Newark,

Enput . . ., ¥N-135 welis, 80 ercle, T Wi |
muipat . . . waridhle 350 to 1990 wolie, [R5 milli-
wiepered de. Ripple (s sdid fa b Jos fhan 08
walp peak-po less iban 15% warkailoa e
Eﬁl from, oo foad o (ull Joad: e Shan

3% varatee o oewigel sulisgs per vl o
Primary BrareE

RAYTHEON TUBES

Ths Hpezial lube secpion of Bayibeon Mans.
facturing Compazy, Mewtng, Masae, bas an-
nounced Ebe evadlabiliiy of g &AN3 ssiidtoee
pestade which may be wsed in many af the
applizatlong. fer whick the metab trpe SA07 was
previgoaly weed, &nd & C 4, & rogppediesd
VErS al the AAKL

The EANS can e uied a5 hi frequencles
if s frequescy mulliplier, wide band rf and o
wmplifier asd dliga ¢ rf amplifar, The SANS las
a4 pomul plety p=rresd rating ol 35 00 kol a
kren famae of 3000 gmibns.

Hegrer nf the CEMH wus designed e withi-
itsmd ut bemet BOO0 o0 kbd off oveles wi 7.3
volis. Tube wie develped aspealally Ior appli-
phlions suck aw in abroreltl epspoens mhare f
B clalered ke stacdard A XY had. pot
provwed  gnifidantly d.:p-lluduh:.

& & W PLUG-IN LINKS

Flug-in licks te aford maching ol standard
tamk ooili W0 & wpooby of impedanees;, Beve
bees desj Barker & macm, T,
oy Furk Avenue, Upper Tarhy, Pa. On
PrESEOE AW HIRing amsembile, (0 i amly
hEcssmiry tp repane the swmgiog Bk arm
with ® pew one (Rfn which the Bmk ool e
E'HIEIEIL Litks now syadlahle are made = 11

¥ furss,
pe TS0 Eis the tank s Eype 3550
y LYk el BVL Lypeo

il made 4o &t TYVH, | a

MICROWAVE SIGNAL GENERATOR
A browslhapd micrewave sigml geoeoator eoe
aring mﬁﬁﬁ*nw ramge lroin 6300 6p FOE00
wme. Th- Rag been dmnmunced By The
Polyiechnie Basrch Devalopaant Cem
pany, Inc., 303 Tillary Sireet. Heookiym 2, ¥, V.

netramend  dngledes & direck  epding e
que Ig-lll-T amd 3 warkible atfenmafur cahi-
Erat derecdly In db Beliw are millwar, Fro

L] afe fuids for beth coomesons ware dad
Bulas epérptizm with rise s 2 1/bRh micon-
ll':ﬂld.
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ANDEEW FM ANTEMNA

A M- mitenny dor T8, which consiste of
Iwp wlemeis or Bays of & Lol F dype kb

1EANE.  §pated Apprivimately noe wavelenpth,

T anpoynoed by b2 Andres Corp., 3]
Eat 75th 54, Chicagn b

Ansemng s sald w0 have a puser gain ol L&
and 4 retmg of H hw,

Can ke mounted on e of sddey o atecdird
tomer,
radiaee: 0 msennally an udkalonced
lodded. digole. with arms fdrmad b rezamble o
Lruncabed ¥ The dffest of e J° piufigans
Fiow A1y produie gatiuley bormomtal radizcion
pELlarn.

Amiennm w taned pl tha Szcbory by adyesting
Lelwbcuping mambary |n jhe redators. Thede
members dfe 1Wen soldered in phice, IF deajred,
tee mnemna mey readily be lsmed ta 4 hew
Ireguemey Ly wosoldermip the melescoping mem
bers, ehangmg thn lengik pn|1 resaldaring

Tu Jred ik rwe bavs on phase. 18 Lrans-
mussinn  liné Ierween them is supelied in ong
ol twn Mngths—ces dor she upger half ol the
I'M el and vine ke 1B luwer hald, & gquar-
ter ware |natrhl=~{‘1mr.-u betds rhe batpom
rament matche: (32 aflénha o e §J1Y obm
coiamad  Erunemaasingg bing

lnsulabion resdstante of 1% len! b may be
chetked &l the iransmitfer, This (solasion ol
i wrounded awrenne from (68 feed |ise o due
16 & Eefie fapetifor belwéan the inned oon
ddskor and epch  emd  sead

Woltape #tanding wawvs rabis in ibé gmienne
i maid eo be less chan L [ront 38 0 9 me,
fess than 1LE drmm ) ko ¥ omes, and bege than
1.3 from 5F o BOE g,

+ Eltweridg wre mxde of hard w@emper capper
tubing. The mast for e sell.sopsorting model

s @ I.-nul-i. bearl wipel  ff C besss o palwaniesd,
Hudi:tln?:r_r!rmlm-:- bre mownled o uie side
wl the teasi, and clim FEEE hre dbe
tuche] o e beam on 1he opposnE esde
E
RCA STUDID CAMERA PEDESTAL
AND DOLLY

A wholic camera pedestal add . sipda Camerd
dﬂ'l{. T 1A, hive Been annnunced hy the
LA Engizarrmp . Froduets Degasiseent.

The pediital gudrides mwenbmp for e TV
cazmprn in the syodie of other iedoor Lelecaat
locacims. Hud thres rubber-ficed whesls. Crank
handie pn the pedestal rabss or bwsrs the
camors betwsen lewels #7° gnd &0 abowe e
floor, Panming and ling of the camars can
bie lactlibabed means ol & [isctks licad
whizh 1 supplicd separatedy,

The &tudip Sclls @ simalar s those ssed
in Hollyweod A preducioss dfes, racept ihat
e feki whesls ol fha selpvisice @cllv cam be
tarpmd gt righd angles. This allues Lhe rear
end o tha dolly b= be pwong arcund while
the [rent end ol 13 chassin mvods on g cagber.

£ ik butsi en owhich the  camein is

mounded cam B wlsed 10 8 bagit of M oF
tu ¥ mbowe che

|ym el flnar

EIMAC POWER TETRODE

An prisrmal wmde powsr eeymde. K100, dor
uie mx w1 moiplibier car dstillapss sl shf  xnd
elif, bas beem mnnoonced by Ritel-MeCubangh,
Inc., Sa Bruna, Calig

Althoueh 1 is rapahie ol withstuniiex op eo
B0 wolld um its plabe, the 41500 operibea
wall 2t plabe yolages of @0 10 S0 valie, mak-
ng it wgived [or Wgh-power mobdle gpolio.
ans Said fo bave o lilgh fatio of dsmnemco-
ductanes B0 capkiilkncg snd 3 macimom plate
datbipnbion capmbelby of 150 wans which makesy
=t licabde as & wide-basnd amplifisr nr rideg
AETH LA T rdakh.

A sizgle AXI9A operaring lg o couxisl am-
plitier sironll sl deliecr agp o 18 w118 00l
piid w1 SCeime
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FROWHNING AMPLIFIER

An al-irinde asplifer, model AR, emch
lenzuaed nll dpeds weliage gpAn and guwEr
I lor responie wihan 1 db [eem B0 bz
i, eycden wrih lrws than [T warmoms dig-
rorthom #L 15 nl the roved 1 weiis saipud, hae
bgan az=comoed by Hrowning Labsasories, Tne
Winchester. Mass. Hum leve] s waid o be %
dt helow masimum aied cobpul Volce cols
from 1.2 fo 3 chma cam te maiched by L
sslecbion. Lo Lhe outpuk atage  are  pusspoll
sEdC driven br len ichhle secistes ol @
P i cmicade with separeie i peckifgr.

[ I )

HEWLETT-PACKARD STANDING
WAVE INDICATOR

A wanding wave mdicaior to measare el

v sudin voltigés dereciad o crysial rech-
fier or tolomeier, modEl A154, haps been &hi-
mnced hy wigtt-Pyckanl Ca,  FE Paie
Al Boad.” Paho Alea, Calidl Desigmed lor wse
wbih P medel 3354 parmllel-pliee slotied fines
huf may EHo bs used with other eloteed line

prsieme, bn juncilon with a slated line il
wali- detsrmipe - Hatigms ol & omem] or @@
pede  pywem, meisme empedene, sl

somrcew ol refieoien awd Sereemime percenlsge
g refocyed powesr,

Tnagrumeny  conuses ol @ higeegaan smpll
Ber whick in gaid oo feve & vefF e DoOlkE
lewel and opsrating ef & fized sodic Frequency
The =ufput o the gmplifer o measired with =
square-law indicating mgmp iube vollmecer
The medar facc ol his woltmelcr i calibrazmi
Bole 18 dmcitals aid lB voltage slandisg wavs
ragin Dnput cireaits. ame prooded [0p nee with
mither B erystal or bairefer

As normally supplied, ks indicater PTaiEE
un m dinghs Axed tuned frequescy ol 1 -:El.:g.EI

wer, pler Arequencies lrom 300 o &
ey eles. per-y cam be o gupplied om Speciad

arder. Momviknd 3 of ine owerell Lmplifer
o+ &

MILLER "SCOPE AMPLIFIER-SWEEF
UNIT

A “meape amplifier-yweep e, W8I
with any af & bhne pi wasie I ¥ pnd 5"
rech pratel ':J:Tl, Eas heen mpn E The
ames Milles Mapulaciaricg Eu.. Ina., H::-Iﬂn_

lor ==e

AN

Unly cqmpomes horinmotsl end vertioad amek-
fiers, = herd dsbe saw topih o peeep  gesErRLor
andl power supply mounted oa o #asdand L
rach wanal

TELEX TWINSET

& hphyesight  tenn  Beedse, the e,
waighs LA ouncod, Bad been ansodscsd
Telew, lmc., Mizgweapoizs, Mine

Hemdiel dalivers sbimed direccly inte tath ear
camal ihroogh e ounmiices  recsivers,  He
weiEnre ars connecked 10 & gound ki by o
lecaing ball and socker jnink, pmimitnmg ad-
jusimant su thar only planio ear dizs enler
ihe mEr OpenioEga

Sngle-cur] coomesiea i wed

- B o=

CLARKSTAN TOME ARM

A Trionke arm Ior iramssripions and reconds,
which permits replacemesd o Ehe  TACTTEEC
withaul soldering and instenlaneone sdjusbesen
of Bepdbe lorce, has beps ansouncod By Clark.
stam Curpurkbiom. D92 Wes Pioo, Lo An
gtini M, The arm will sccommoduze asy ok
up exrkridge, mEgneus or cryalal woa gvas W
wide, Silver pleled plusger oonzacts &fe S&i0
ro ghuincg hﬁdtlh_l A thunily sorew

CARTER CONVERTERS FOR DC TV

A cunverier, wodel RIOIOCT, providizg e
power B0 tv mefd lTom o Bmes, has besn an-
noudced By the Carker Movw Oz, 340 M.
H.‘ﬁllﬂl\.“d Ave, Chicags 47,

i m pEnrg pemdrol Wisth 13 g 10 regLe
lete - Erequthay wna o Troquensy
maser and piciure Eotier. ;

Fictzre control b demgond ww & separaie unik
pnll abedd be besied mear  thy  elevision
sereem lor winuil coatr aod adpEscment The
Conwerrer san then be opersisd in anolher
poor - or. choaef gl desired, 1o whminkte complenedy
the alight sadiblz cooverter fmm, ¥ oecesdary.

{Zonwartez ia designed bo operake 7T aElviEon
recmivers ol I3 waits puwer of boes

Eruipped witli leacher carrring b, ol
pul seesplaote moonbed n the end cower, aod
de rord  for immediap  operethan.  Complsts
decaits, wnd  wpeetficatlone are  preiest in
Haullgkin FL

GOODELL MAGHNETIC NOISERASER

hnls plokiy careridge 0 plage. A& geichan-
I"‘E:l,.-ﬂ.h: adipirment m suid e make po
AL’ iy ﬁHrIL fores froma & Erama o
Arm js ssade In tem Bizes, che b0 accummi
dage 13" Tecoada, the piber dor 18" and T
IcansErigiinis anfd ek,
- . &

MILLIVAE MICRO-MICROAMMETER

A mcro-EbiOAmmeer, t:jin.- MY, wiih 33
sanges, bor use with model MV-ITA viousm-
jubm millivglt mater hes Beps anpounced by
Willve: Tosbruments, ' 0L Dex IR, New
Hawen, Conn.  Mewwores  currends  Eeom 1D
miero-micpn amieres g W 10 anrpsres

- & ¥

HAY FLECTRIC MEGA-MARKER

A widar frepseney range, of frum 2 1o W me
hes Beoeno incsrporated n the Megs-Merkte.
marker wacillatorf, made hy Kay Edepime Do,
Fine Brock. N, T, Blelel iz identical with the
shapdard sodel, whiok has a lFequensy range
A 10 g0 28 ome All medely are sl o Rave
l-:l?l"'l-ﬂir o 5% and w crraml pscifletor lor
zalikrating the variable vetiiatar and_lltrrﬂv'rlini
& marker ai &5 =e for adinatizg PR
tlimcrimarialioe

FAIRCHILD TAPE RECORDER

A tapr  recordsr, wwik 05 inches per - seeond
spesd, which B said oo defiver  high. fdelity
periurmunce formerly thooght poadible ooy 21

30 ngres per amtond, bes beem asneanced
Fairchild earding  Eqpomgmasar  Corporslion,
08 Wan Wrek Blod, Jamaiea [0 M. Y.

Fprcislly -desigred  wyachroouay  moles drive
& sald 1o provide zn overall fvme sccaredr ol
botter Pham ome bell grmced in 3 mommies’
plamg time

eaturey o6 1he logrrument pleo imelode phag-
in bypr coestruction, hsh meshanioal asd sle-
tleal, for mninkerrupted service; meesloek By
cem in pobvenl aoowdenta] prading] wolume m
dicplos lor readisg ¢ wel, b ; '
jupcment o glayback head ﬂu:’!ﬂ'i:l o AL lm

GIJ

gni, mmomutic tonirol W ewsiht tage hpeak
il develeped by Bro [ . Hare B

ibe huwii [or e hew recordes

Ay 1 desgned 1o climinae signals
and  backgroend nmae . [rom  eebre orecls o
magnetic bpe o2 fem weiads. roodell
megFeiFE Haltreaner, Bl been pmnacssed by the
Minpsiots  Edectsonley  Corpocation, . ffh and
Minnesala  Strests, SL Paul 1, Minoshn,
Hegsoees  saturklion signals and  recoeditane
bl bipe 1 permip g indehaie warhal He with
minlmom tadcgiiand 2. o

Mojgerises tonsigiz of 3 buhed mepnets or-
mmit  which provides  opllmam  fresisg s
demuitien, aurtably onanced for maeimuss sffect

PLASTICON CAPACITORS

Flesticen TS mpaciiors and TS palchomiog
setworks fowe betn srnowneed by Condensst
Products Co, 1575 Horth Eraneh Chicagn, IH

noi
TS m [Ty ded foe ultre b

'”""E'"'"_‘l‘; als .gn"j;tlwnl';;i:l:l I1u: r-."l:| tp-
R sy duky. ] sRampE &
TRGIAL-E, .ﬁ-mru. 5000 v 4o rapasiter &=
a Giluawssue piFsn cmibeee FOEC 0L W0 Fg-
long, The de sesletamce is in excess of 10LEE0
meipobies L0 15 O dissipation factoc ae 1o
i N5 @i AP Cowred OO0 ax 3507 O, The fem-
peraters cot@floieal o pegklive, n-H0 garts
per million pee degres Lo

JOHNSON CRTYSTAL SELECTOR

An [matand Crsaeal Sefecfor, providing selee.
tiom ol tem deogeengles. hay been  wbhoussed
by E. F. Folmson Cp, Waieza, BMinn,

The umii acermmodaies afi cryvials wul W'
spacmg. Witk adaprors is i podcble bo o =R
o mix of upright " spweed aryreials, phes Sour
with 7% sueing. There = A exiis posision
nn the awiteh jur oo,

=
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ANTENNA
fhasing eguchment

Dasigned especially for your sta-
tion, incorporating the recom-
mendatiors of your consulting
engingars, JOHNSON phasing
equipment  offers:

1. Oplimem circgit dasiga

L Heswvlor eosmponents, wides
range of funing sdjesiments

L Individually designed and bulle
by E F. JOHMSOHN for TOUR
sxisting |nslalladian,

4, Automafic switehing fram di-
ractianal  to  pen-direstianal
cparalian.

JOHNSON CO.

ECA, MINNESOTA

by MARTIN SILVER

Faderal Teleeammunlcation Labs,

Fari {]

I¥ awaLyzlpo the voltage segulation
circuit, it was pointed oul that the cir-
cull ig 2o designed that the increased
voliege drop s exacily equal o the
voltage incrense so that there s no net
change.

If there is & drop o the original de
oulput, each step is reversed giving the
same finnl resdit.  To make swre that
the characteristics of aniplifiers ¥, and
Vi will oot be effected by changes in
hlamenl current cised by a varying
line valtage, o constant corrent tube,
Wy, was placed in =erieg with the Bla-
ment transformer.

Camsfont Veltoge Tube
|

Vo the constant weltage lobe, has
twa functions. In fthe first place it is
a voltage dropping media so that the
cathode bims of W will not be oo high.
Secotdly, it focreases the sensitiviey of
the circuit. This is best explained by
ann example.  Let ws assome that the
noeral potential between the plate of
Ve and ground is 200 vole, Mow, die

' FM Broadcast Monitor*|

AMPERITE

studio Mieraphones

Ideal for
BRORDEASTING
RECORDING

PUBLIC ADBRESS
“Tha wiivaata I# micre-
Fhﬂnl guality,” sayi
wan Aushlng, gound
unginear ol tha Howel
Fiw Yorkar,
w Showt right Inss the
now Amparlis Micie.
phone=nr siand 3 fem
eway —rapradiciion iy
shways pantecr,
& Mot offeched by
any plidsic condillgag.

“Konlak™ Mikei
[Madsd SKH, kst $12.00
Madal KKH, B £18.00

¥ Ot
jaal st bee Spusiel Inkmdelrt
5 H:l'-‘l o d-poge svaied S

R E AR
SIAMPERITE (ompamy .

i & change in lme vaoltage, this s i
creased to 205 volis,. The voltage drop
acroas Voois always 1HF volts s that
the pmormal eathode bias s 30 woli= |
When the aforementioned woltage in-|
crease occurs thiz is stepped wp to 55
violte,  Thus the full 5 volts inerecment
& reflected aceoss Ba

Mow let us consider what would
have happened if a2 conventionnl walt-|

*HMusrrazion of senier which wppesrsd lasl

?j-'-’};luh wal peestobed through 182 Gorleay wd
tliow WwmicaTiong, Janupry, (948,

o
e

MICROMETER FREQUENCY
METER, TYPE 105-A

— 15 vsed with hundreds of taxicab,
police, and public-utility transmit-
ters i the 132-162-megacycle band.
— will mositor any number of transmitters, FM or AM, from
W0 ke to 175 me.— price $20200 net — delivery from  stock,
— the published accuracy is 019, with plenty of safety factor —
with reasonable care the limit of error 15 005, suitable for 162-
me. stabions with 0035 tolerance—write for engineering data.

LAMPEIN LABORATORIES, INC.

BRADENTOM,
FLORIDA
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Exhibiting Manufacturers

ara showlng this label o= Fheir latfers
Fteraturs and sdverfising. The wpots
Gight & on tha mew ot the Radle Exgi-
nawring Show, come and we—
Communications Equipment

Ragistrotien §3. non-mambern,
§1. fo IRE mambasry,

lENGINEERIN G IS
SHOW EXHIBITOR |
ERAND CENTRAL PALACE

A MO -
WOTEL COMMODORE
MARCH T 1o 18
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B .

Flierwi O C "y Gaildy

LEYRE
Figei+ 1
Valsade tegulmman mircuis meed W meadlor,

age divider circud were used. Tostead
of ¥Wo we woukd Bave n resisior whose
resietanes would be three pmes that of
By o give e same cathode  bias
Whets the 3 wolis increase occwrcerd,
the woltage increased across By would
only he L25 wvole,  Obwioosly the
asngitivity of the circuit ks therehy
reduced,

To reduce the rnpple voltage o 4
muitimiam i ripple n feedback circuit
iz ueibized.  This aireorl, feeding from
the cathode of V. io plate of %, pre
epfe g high tmpedance to show changes
iy the de outpuog by g wirtually o shove
piecuil for pipple volioge frequencies.
As heefore changes m the o ootpul are
refected across the V; cathode bias,
bt now these foctsations are fed hack
dircctly into the plate circoit, 180" aot
of phase with the original sipple,

WBRC-FM

| Comtrmined frem page 18}
partant cpotral-circuin keys soch as tromr
ueter an, skodio and lesal awitches are
prowecied  from sccidental  tripping by
chromiym-plaisd grards.

Anterma colback equipieent consisting
of Traple-tagcl  transmissien line switches
is provided. Electrical swnitching is ac-
complighed by pribizing impedance  char
acteresiics of shorfed, Guarter-whvd 1Tang-
maesion lige 2ectiane

A single comtrol swilch  lramfers ihe
anterikg t the Wl-kw stape aml at the
same time isolates the final amplifier
driver, amd high-poweér  hlower I'|.11n.|
and driver fobe changes oo ik
are thus possible nosiely while program
comdinualy is maintained.

& harmonic atteruslor bs provided to
ingure mE¥imien suppressian nf_ ha:'mn:mu:
raciafteon. A sElE-comERing e, I8 Com-
sigls of a pre-tuned low-pass plter Sapable
of 38 db attenuanen. Use of generous
aize line elemenes zzsuares  Low-mserUon
lpgs. & transmission line moeaitor acts §s
a deatch dog over (he satenna and trans
missica lioe.  Any arwarcantéd change
in apmal mgemsity aciuates the maonitor
gnd shuts down the trammiller. A e
;Im“:g mechaniam eeiurss the transmitter
1 air, if the faoll i clevred 18 fauic pee-
sisls, procesd i repeated and locks oot on
third attempt.

¥
2 new stars in the field

b

For

TELEVISION
RECEIVERS

W

I

./ﬁ’f

i

=

.

Spec:ﬁ CﬂSMALITE“‘

Cosmalite Coil Forms give exceptional performance
at a definite saving in cost to you.

Punched, threaded, notched and grooved to meet
your individual specifications.

°
Sor ouy EAIN Ask us about the many various
NO. 220 punching dies we have available.

mi Hha

L. R. E RADIO Inquiries given ;ui:k action and
ENGINEERING spaciarﬂe_d attention.

SHOW .

“Heg. U. 5 Pat, OF.

7 CLEVELAND CONTAINER ;2]

42071 BARBERTOMN AVE.

« Al=Fibra Coans - l.'.::mhmu.ﬂun [ O] und Pﬂp" Ilnl
= Spirclly Wound Tubes ond Cores for all Purpases
+ Plasthc und I:umlilurlnn Paper and Flull'i: Ireme

t L8 llI-I-l!-l Chbingh FL, I'-I.Hl'l.IH.ullil.r.lJ.
P BT E PN ' FF-I‘!. - g s ==
LHTE ITTELS : S S Bl dimmd Rorm, Wty Mo Paak 11, LT, il ol [ Ms 0 T B, Pl
CAREILN LA Ten Chndi el E1idur Snsa, Ui, Paogst, ind
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RADIO EMGINEERING . TELEVISION EMGINEERING

B2 Vandarbilt Avanue
Mew York 17, M. Y.

Group
Subscription
Plan

Saves Por Cant of
the Yearly Euhﬂ:ri&ﬁun
Price if Four or More
Subscriptions (Including
Your Own] Are Properly
Entered on This Form.

| Yoar —$1.00
2 Years—$%$2.00

Plasss enter annual ssbeeripilons (17 lssues) for esoh af b understgned
for whick guyment iz cnclascd at the tate of $L.00 sack.  (Thus roie wpplias
asdy ap & or mare sobeqriptians when ossupsfions. mre given. )

MName
Addrom
Ciry-Beuta
Chesapation
Employed by

Matwre of Husimess .
{Rhwin B Messhsiume, Bredarl Gistlep. ot )
Your Title

Your Department .

MNama
Addreas
City-Sinte
et pation
Employed by

Mature of Business
flzie o Massfumssrer, Bromisst Bisiiss, son]
Taour Title

Yaur Deportment

Mame
Address
City-Sinte
Decupution
Employed by

Matore ol Business .
iStmis |1 Mapulanarsr, Breadisl Satine, el
Your Title

Your Deperimemni

Mume
Adidrass
City-Siate
Olgumpation
Employved by

Matuwre ol Business . . )
ABmEE 1P Maruisgture, Hrawiumi Stglion. we}

Your Title
Your Dapattment i
Husizens gr  professlans]  dlissificxtions are H'NFM In compleis  owr

recorde.  Easl ssbecriber should wribe ane of the
in spwee indicatcd. U weparste abest of pager dor e pT—

CHIEF EMGIMNEER EMNGINEER EXBCUTIVE
PURCHASING ACENT DEPARTMENT MAMNAGER

Beate yolr clamsification i not lted
Thin Group Sest In By—

Mame
Address
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TV Distribution System

[ ominwued frmm page V)

ALOHR

Proudiy sweape the rainclong o'er the cliff
Boree swility by the weslenr quis

While the seng-of joves's pasting grisd:

S5aidly echees smic-the Howesing vals.

Farawsikto thees ewsll to thee:

The winds-will carry beck my sad refrain.
Qna {opd: snrbrace belare we 1ay goodbye.
Untll we mask-sgain:

Figura &
Pazlare trapamined gves 100 of smequalziad cosxinl line

ing fines both for picture quality and oscilloscope presestation,

When wideo distribation lies are run more than 300, the
series ressstance of the ioner conductor of the coaxial line
causes 4 phase shify of midrange frequency components resolt-
1'L'_li.r in @ Emearing appearance of the picture. Figure § is &
picture produced by the fying spot generator, running through
LOMY of uncompensated BGS/U copxial cable. This pictare
wis photographed from a 10 erf monitor bridged across
the input to the line The method wsed to equalize Jong

Fignre T
Piciure irememitred over 18007 of squalized semwisl line

ALOHA

Proudly sweeps the rain-cloud o'er the ciifl
Borne swiftly by the wesiem gale

While the scng of lover's parting grief.
Sadly echoes amid the flowering vale.

Farewell to thew, {arewall 1o thes.
The winds will carry back my sad refrain.
Cne lond embrace belore we say goodbyes

Until we meet again.

www americanradiohistorv com
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JREE e WoTE

(s 8 T ()

impson 20

r":a._{:ug ﬁr{;}r{ﬂ:f{:rr
il ~ e

- e
(e loday
L

LI LT

: 20
fearn att oiftetd-

Palis bin £¢f:

Sesps R ELECTRIC COMPAMY

RAMNGES of 30,000 ohms par valt D, 1000 chma por walt AC

VOLTS: AC B BC—2,5, 10, 50, 350, 1,000, 5,000 CHME: 02,000 [13 conter], 0-200,000 {1 200 conter), 0-20 sMEGOHME (150,000 s cantar]
BC CURREMT: 10, 100, 500 MA—10 AMP—100 MICRO AMF  DECIIELS: {5 ronges} — 10 fe +53 DB

: - 2ZND AMNUAL PENNY SALE!

Ths blggas? mutny Gidleg sals pag sser aaw. For 0 Saie o gl 2
Far Examule:

PRIE TUTARY  Jdv ol =P e, Bl se—im wrngue.
stk wnfee, §1.E—3 For B5_ 3R
A WWITUHLEG AELAYT (M6 4.0 OFDT 10 uzh
Citdcty, mamee] releass lalch 300 dhme. Alled SRS 3 oA fioS2

Fgary Sags |laliage, Higpeer slmaral lm.i'
vadle pedes aela in hlelery.  Prices Ned .F‘!lb wif plany, A
ciuds pEWEET ;illl L L

IVERSAL GENERAL CORP.
16 Gl &6, WY, 10 [ Pagt, 23 WA 5Tl

e

WHEN YOU CHANGE
YOUR ADDRESS

Be sare o oatily dee Sebssriptos Deparpset ol COBMUNICA-
EZ Vandeshilt Avense, Mew Yerk 1T, M. ¥ divisd ths old
addrmss, and Sx thie # lswsy fangy wechs s

TN
B om TR T
pdveae, The Post Ot Deparcmssl doss sat larsecd

unless yau pay addicimel poatege, ¢ panrar dopllmne aepEce
madled o the ofd address. We sk wour cooperetias,

videa lines is [hesirated in Figuee 6

A copxial cable using copperweld
wire was selected because the varia-
tion of B caused by skin effect is musch
less than with copper  This means
thut all uf the parameters effecting the
characteristic  impedance of the line
can e considered &5 approximately
constant.  Simee the comductance of
polvethyling a1 widen [bequencies 1
practically zero a fnite vahse can b
assigoed to it which makes the numer-
atar uwnder the radical equeal the de

Fijure i
Furmela fex llne #nualizarioe

Bh AU Cageall Gebibs
Il-ir- s e é..'_
RAE S
Htesiy i gt
wdd e e D0F M "'.'-\.“.T'
[ sl Iy =
ot a6
Lo L. 4
0 bl = Fl - L
"'.‘.".'ﬂ:r--r- e ! B
Eae wrirr RNty
Bzipaikpasy Aok | —— LTS
ainriy I S 1L m—
i, ni Faan Spwms 5-;# T O Lt
= i Wk e Lamn
1P e

nominatoe.  Solving the equation tor
B osghows that sobstantially perbect
egualization can he avained o a shunt
redistance nf 132000 ohis i3 placed
across the line every fool.  Actually o
shunt resistor of 2600 ohms was used
every fifty feet [approsimately a guar-
fer mware of 4 mcy, Figoee T shows
fhe prcture produced by the fying spol
gonerntor after passing through 100
rf compeosated coaxeal line.

Cathade follower boxes, pictured in
Figure B, wre psed to beidge the lines
for picking off video sigmal.  These
pmits have a bail-in power supply and
utilize o BSN7 operabing as a cathode
follower.  The gain of the follower i3
(8, and bas s cutput impedance o
M) ohms.  Three wvolts peak-to-peak
of  composite wileo  signal i frans
mitted over the copmel distoibotion
tnes and 2.4 woltz 38 wwailable at the
ourput of each box, A conirel i5 pra-
vided on each box so the eutpat level
mray b varied from zero b mximom

This system id augmented by sepo-

rate antennas mounted on the root fed
into the warions TV laboratortes by
feed line, There 13 a distinet sdvan-
tage, [or research -and  development
work, in having 8 wideo destrebaution
system employing a mamber o shor
hines rather than ope long line, since
varions wideo sipnals canm be fed mlo
different laboratories at the same time ;
also lrouble ¢n one line can he locals
1zed and reparred wathout pulting the
whole system ont of aperation

Flgera A
Eridging smpliker; cutbede telloser by,
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LISTENING

AT ITS
BEST

Jim Lansing Signalure Speakers em-
bedy oxclusive design features that
prﬂﬂvldt;:;u:uﬂ imli_:‘nh‘lm. high luHi-
cienc frue re uction i
ﬂw‘l spoakers are the mu!-r-q:? H
experienca gained through the more
than & quarter of a cantury of leader.
ship In this field, For maximum dynamic
range and frequency response listen
and compare Jim Lansing Signature
Speakers before you buy.

MODEL

D 1002
Twe Way Syitem

Thils Enn tes =ay unlt b
dogignad  and  recom-
mended for Fid monk
foring amd Pap gquality
home wound reprodus-
~Hlon \and  f8  repome
mendod Fer speraiine
wt frequesciss from 40
fo 10,000 CPS wilh & medmum vieabls rangs
freem 30 la 1E000 RS

MODEL
D 130

ﬂnlil::nd- lﬂl:-‘-l"j for
mile &

| ;Hm-. Has on-
eapiionally wids fre-
guescy #=d dynamic
ranga. Magnel is houied
= a beavy feld cows
to prewsst  vhray mag-
natle RBeldi, Cen b
sefaly used nesr Cathods Ray or Telavlsles
Tubes without wfiecting their performance.

Write for de ata
ul'l'lllnlnq full Tf;h:l::l:lpm
ipecificatians.

Last Minute Reporis...

Tare Recommpn has beoome golte 2 fac-
ior b:ml]::.'ll:.n:g AR bas mop onby
estabdished compleie tape recording dacli-
ties for its own use, hat its cluﬂ.ﬂ (8

with 15410, ?p.EELIII apd  $35.00  rates
sedected for, M-hour, be-hoor and one-
hoter . recordings. These charges meclude

an original and prowection fape recording

which may be used for broadcast, dob-
bhing o dise, ar lor edidog aod assen-
bimg. Supplemental gervice charges have
alsy been esimbdished for editing and
ppembly and re-recording.  For editing
refquiring one zugmur al @ recorder,
the cherge s 3500 for the Best hour
and SILA0 for any additsonsl babli boor
ar poitian, and for re-récording tape-to-
mpe or ispe-io-dise, the frat haur charge
A, balf bour, $50, and & Thsomr
B R0 L Sixty-nibe broadeusi
i_r!&in::r: attergded the recent sixth BRCA
y technlenl tralning program at Cam-
den, Among those at the mesting were:
¥, Crendos, WCEH, Fortlesd, Me.; K Litthe-
john amd F. 1. HKern, WFIL, !"H.l'l.l.d.l! I|Il|
N R DHling, CRC, ponicesc M
CRL, Huul.l’ﬂl.' W T Carer \'_-I{L]"l '-'.:l'llﬂ-
s, - Ing, _hn'ms- Carliale, GCRC,  Mopireal:
W. F. Fatlig =nd E. L Nl'!rhm WE"C}."I. AL~
Lot ; W Keller Jr, WEHUK, Eunh-lrb.
Ruthert Schroeder, W HNS, Columbage, (0 §, W
Sanderson Wih"\l Biemimgham ;-  Coeorge
Cuihbert, Famoas Players Camndign Cep, T
st T. A M. Craweén, Cravin, Holoen " Cul
wer, ‘Washinguon: C Eagreord, CFRH, Toreris:

F. Lo Msr rrmn. u-'n.:l-lrn omm. BAC G,
Slumdord: E. em, 'WTMI, Milwazkes,
Chester Brachd |I L-'r FIP.. Opawa; Taah Sisgel

L S N Ramhy, WTAR
Warlalk; . F. Hl-lle WEE I'.'Il.-ela.-nu il
Vimrn il WEEL. l"'ll'llﬂ:u] H. = Bk

i P — Erwr a
mﬂmn e Camn Te. WA, I"31::“'“&.
iy A i:.h:. mata; Ve
B ﬁlu TINan,
Denver: o Hearrls, I" .'Fhl!udﬂ E E.
Hilpatrazk, WESAT, Huntln|m W, Ve wWa
Brd Mines, WXV, Dhlioma Citrd WA
qml.:ﬂt I:'IF: 'Bm-ckl'-:lrﬂ ][] D;,)'n 'P._%E;un
i Elrges u

lurmlyzs, L':- '-'-'ﬂll:.'rn ey, , ‘Calumbus,
h1 Feunes Jecoh, W L, Kew Qrieaps; v F
H:rn-l. WWL HNew Orleans: J, 1. Floom,

L, Mew {Wima=a: B, | Sonect, WHEF,
Er-:h Talands [ T. Hetlind, WIRAY, Fargn:
L. Dretnbin, KRNT, I!lu Maines; L t,‘.

Sim h ! R-:T,-
WE[CE;{ Pﬁﬂ H--.Duglml Hi
Hoston; Harld. Da &n!r\m.nll
M. Hushkes, “.HA.H Illlrunu:-l i.T-. X
ham, HF'E.L.' Lawssnce, Kanme; &. H  Chis:
minele, WTRY, Trer; H. W, McCras, CRC
Mombresl) L. G Seevess, WLAV. Graml
Hapbda; Jack Jivuska, KCRG, Codar Rapids .
Gz H. Felt, professor of elecirical cu-
gineeering, Uru‘l.'\erm_l,' ol IHmois
been elecied preaidens of the 1949 Hi-
tiomal Klectronics Canference which will
he held ae the: Edgewdter Beach Heiel
m: Ehmr'ﬁn ] E:plm-'nbe_r BG, 27 and; I8
18 W opeTalipas
Emai::dr }f Eéi’ﬁx m Frincisco. . . .
eTARF eflom is. chief engineer of
WWN] which recestly wenit on the air
with i3 -fransmitter i Livingston, Mew
Jersey, do 620 ke . . Brigadler General
Dawid Zarnof, chatrman of the board of
RCA, will affciate st the third smmmal
meeting of the Armed Forces Commmruni-
cations Association, of which be is presic
denl, m ".’r:.lhl.ﬂgl:r.q March 28 und 29

AR the reeent TV clinic mndssind by CHE| CBS

wiae prewident Larey Lowmain, W, K. Lndge.

CHE wice presidime in abar -|d eaeral Engis

nemring and laswmes FOC medanioner [,

Feet, now ¥ior presidemi sad genimal emnager
ol WHRARTVY, Ballimare
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The raned circoic of the Type 857-A
Oscillator is our well-known Butterdly
rype. The difficelry of sfiding contaces
in.any parr of the oscillaror cireair is
avoided 1o this unique constraceion,
The phocograph above shows che oat-
put coupling loop and ourpur jack.
Coupling can be changed from maxi-
mum o almost zero by rotating the
oucpar jack.

100 to 500 Mc
OSCILLATOR

HI5 vscillacor, designed for use as & power source for

neral h.]:u::urm;ury ieasurements dnd EELmng, covers
the rcqumi:_'.r e of 100 Mc to 500 Mc. Wich s asso-
ciated power supply it is small, Jightweighe ind compace.
The encire range is covered with a single-dial frequency
coaeral wich a slow-morion drve l_l.ql.np]:u,-d wath an
auxiliary scale.

FEATURES
# Dol colibioted ditectly in megoeycles to an ecuracy of 4
1%
& Vamier diol with 100 divisions, cevering the cscillotor range
i ten furms
@ Chipyl through o coaxiol jock with provision for warying
coupling

& Culput of Vi-watt ot 500 Mc

@ EBedron-ray fvbe in power supply fo indicate grid current and
furnish indicotion of osilloficn

# Filoment ond plote powsr fumished by the Type B37-FI
Power Supply which b fumished with the cscillator

TYPE B57-A U-H-F OSCILLATOR (with power supply}..
$285

WRITE FOR COMPLETE DATA

GENERAL RADIO COMPANY &

HE WWesl S, Mew Vel § 210 5 Michag Ave,, Chicoze 5 1000 M, Seward SE, Los Angeles 18
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« » » the economy of thoriated-tungsten filaments
and improved cooling in high-power tubes

Here is unparalleled tibe value...

Five new RCA tubes; ranging in power
input from 1.5 to 1490-kw, and success-
fully wiilizing economical choriared-
tungsten ilaments which afer marked
savings in filament power and the
cost of sssociated power equipment.

Five mwbes with proved fearores of
provioos similar types. Two—the 3762
ind 5TE6~have efficiont newly de-
signed radintors thar permic the use
of less expensive blowers.

Five mbes with improved Internal
constrictions that contrdbuote 1o their
more efficient operation and longer
service life,

These five new RCA mbe types are
“musts” for designers of broadcast,
communications and industrial elecs
tronic equipment where design and
opecating etonomies alike are jm-
portant considerstions,

Forced-air-cooled assemblies and

waier-jacker assemblies are availahle
for most RCA power mubes.

RCA Application Engineers are
repdy oo consalt with you on the ap-
plication of these improved mbes and
accesories o your specific designs.
For complete technical information
covering the types in which you are
inmerested, write RCA, Commercial
Engineering, Section S58BR, Harri-
son, Mew Jersey,

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT I5 RCA

FUSBE DEPARTMENT

RADIO CORPORATION of AMERICA

NARRISON, N. J.
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