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General Application

LOAD RANGE *REGULATION
MODEL VOLT-AMPERES ACCURACY

. avv Loads 150 25-150  0.5%
3.Phase Regulation | Exiro Heavy | 250 25-250  02%
LOAD MAMGE *ngunan 500 50 - 500 0.5%
LOAD RANGE *REGULATION | MoDEL VOUT-AMPIRES ACCURACY | 2
MODEL  VOLT-AMPERES ACCURACY 1000 100-1000  0.2%

{ 5,000*% 3500-5.000 0.5% § 2000 200-2000 0.2%
ap15,000-1500-15,000 0.5% — ’

| 10,000% 1000.10,000 0.5% i
SPSD/000- JUODTD000  (:57 15,ou|:|+ 1500-15,000  0.5%
IP45,000 4500-45000 0.5% |

| * Harmonlt Distertion on above models 1. I
Lewer capocltles alio avallobie.

400800 cyds ine | The First Line of standad lctroic
s et e | AG Voltage Regulators and Nobatrons:
*I;::Ii: ?::“;:ulﬂ lc::.l:: . GEMERAL SPECIFICATIOMS:

01200  120-1200 0.5%

gmﬁg 2?‘_'.55- I?jsﬂ'u_ ‘g-ii L ‘|11|': ul '-'r.'r“flr.'_q i rangea 25.125: 270-240 volis (- 2 modeals]

Other capacities alss avallable Ouiput odjustable bet, 110-120: 220-240{—2 madals]

L]
e i+ Recovery lime: b eyclas: 1% cycles]
L

* Hormonlc disterilon mox, 5% basie, 2% 5 models

Inpul freguency range; 50 fo &5 cyeles

* Power foclor ronge: down ta 0.7 P.F

* Ambient temperature range: —50°C ta +307°C
Al AC Requlntors & Nobalrons moy be used with ho feotd,

# el sl opniinhle widh ncrnoeed reguledi on BECUFOLF

¢ TN : | Spocial Models designed to meet your unuswal applications
i Write for the new Saransen cotolog. i gepteins cemplete
Thl HUBM'HEH |.il'll spacifications on stondord Voltoge Regulabers, Mabofrons
Out Incrawvalts, Transformers, DC Power Supplies, Saturable Care
¥ Hug-llx hl:l:'::hﬂl Reacior and Meter Calibrofors,
-] ] |

& wolts 15-.“:-":'“ sEdEFE BEEEEE W TEER TN
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DEPLECTION COFL
TERMIMAL RING
RETAINING RING

'r.lmmm CONTAINER G/

4201 GARBERTON AVE. CLEVELAMD Z, OHID
= All-Fikre Cans- Combination Metal and Pa Cans
- le.rnlIr Woend Tubes ond Coras for oll oS
» Plastli snd Combination Paper ond :‘hlﬂt limms

-

FEEEINE PN e @ Ak, Sy Bplodey, B L Do B Sokerl B0k siiles® |
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SEICE BICEIS . Bamm 121 TIER Mimidses 81 G w%d 601 M G @nviond dam

W EURAE o e dlanied it Gaiafa LIE Feriautl, dutine

punciep COSMALITE »
COIL FORMS FOR..

RECEIVERS

A new and further step in the ever in-
creasing use of these spirally laminated
paper base, Phenolic Tubes. Perform-
ance based upon approximately seven
years of roscarch,

¥*

Othar Cosmalite Types—

#96 COSMALITE tor coil forms in all
standard broadcast receiving sets,

SLF COSMALITE for Permeability Tuners.

W

Spirally wound kraft and tish paper
Coil Forms and Condenser Tubes.

£ 3

Attractive prices, Fast deliveries.
w

Inguiries given specialized attention.

*Trade Mark Bedistered

COMMUNICATIONS FOR JAMUARY 1942 = 1




JANUARY, 1948 YOLUME 28 NIIMBER 1
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H-F HIGH-POWER BROADCASTING
Faul 5 Well, Vies Proe-Gen. Myr,

International Broadesst H-F Transmitter With Continuomsly  Tunable
F. Walea, Socratary r.f:hm Tising. .. Darid A Miller 10
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TELEVISION ENGINEERING

TV Lens Comiderations For Image Crthicon Cameras
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PHILCO announces & sensations]l  new
Radiophooe Communication System that is
revolutionsey! PHILCO engineers have de-
veloped an amazing "Channel Saver™ circait
that denbles the available channels in che
3i-44 megacycle band . . . actually uses only
balf the present channel width, withous
loss of voice qualicy or eficiency,

The new PHILCO Radiophone Communi-
carion System brings vou the most modern
design, wirth miniature rubes and new rype
circuits .., the oaly M communications
sysoom that uses the sensarionnl PHILCO
M detector!

And PHILCO maintains & nationwide

® Philco Radiophone Systems are Available for
Operation on All Frequencies Assigned for

Mobile Communicarion. SErVICE Organimiion pow  operating in
pur community! Ml the coupon oday
@ Free Engineering Consultation Service. for full dewils.

e — —ll——!—l——-l

| Depl 19, Industrial Division |
I Philco Corporation I
C and Tiogo Streets

Fhiladelphio 34, Panna.

® Nationwide Service Organization.

anHemnn

Flease send me isflermotlen sbeul e aew
FHILOCO FM  REodiopl Ce lcokl
Syutem,

MAME
ADDELEL
Ty

PHILADELPHIA » PENNSYLVANIA A

COMMUMICATIONS FOR JAMUARY 1948 # 13



ApdL LHEVANYT 8304 SHOWYIIHAWWGS & ¥

youne} Fumneapy sy pun peurioda Lmeas T
#7 J0 eamdvnn W depiin porodaad prsiariianpe Linimod | oG] oyl et g

SNOILYOINNNWINOD

A afosesw s fo worpoongnid sy voypwaddo g rafpapmouyrs Aesraedsg Lncbad p oy

- WEENT  Bpuog SR ng Ly
Ny ﬁw_._vEEa:_pq .._..._ibr_.__.. Ay un)

At ol ral or e ag cwomanntie)
Fpoog o Tpoog oy o ._._u_.E.H__W

] il fronml g wwmy (o pem—sung ey fo
F N gy G poumrig by S povagg g utw

oy YT 304 RSy wopD _d.‘L_..h.n e

i ..af% ng T oy g a8nd.pT D

. . .0\ JUE 1930 [evaneN o1,

ﬂ_”rq.-.-. (4L
aoumerEEt Lue nod aad dpel e aoosnyg st ey,
-tumdimag amod oy paurepew {erenbapr s uely ap g
#ITHE BB O] JUBLICAIN § 31 Ays SUOHEES U1 S48 ae0l)],
‘Wi EFuarg proedng sy pootr A puton Suaguom g
WIS AN 0] T0Jasd S1HI0M RO e W71 BT IENIgM |:._._.MW
naUfesu),, Sy no Fpuog SROARG (@ ) U0p EyOuyg
W Lopds nok o] peELeapT
awjemag @ deay o1 Lressatou @i Suedmos oo ur aan
-naaya ajqisuodsan ._HM uie| ] 58 javg [adeg e jo digems
-unodg aunl are sradde (Fuonons ami-res (NG—Iaa

Aepo Juzraodun se 939 Burdng-poog tepnfas jo sieuag sy
030FAM LNIWIDYNYIN J01 A8 NOLLOW

WEIA] SPUOQ FTUIABG S juaun.mdag
dnemaa ], CG ] BT J0 J01900H] WG IN0A 10| — Sepo
—Adoa ok yEan Y CIYIL Bl AT AOYE I
Un_“- -h_” _.—n_.".__LUr.#._._ .."m_m_“__q PUe .ﬁ._._dm._..- a .mu...n_”_u_.._... u.mm_“- ._l.._u_m
TI= A0y pood 1eagesdd oy Ui nEss jjiauonng ap e agdoad
a1 Hoowm a)qissed e Ajspow g8 1qep ) J0 noTNGLISY]
glic n_.n_..._.n__..__ 1 po susius@rumg uodn _...mu_:-__.mﬂ_"_ EYLTTT
1l aiaraa olew v o Lgunes mod o fuIouosd Ining
iy s Juspusdap (jEe0[D 81 SEAUENG InoA Jo Sy sy

JUNLAY HWOA IHNIIS SH73H
L1530 TYNGIEYN FHL IHIOVINLS

© - KEI0AHS [RUOLEL Y1 pUt SsaEng ek g o seumaod

“LHY DTS Jir R Sunpawad-ge) a0 S8 OB 9y png
waakopdra [pappaipul 1oy {Lnss woxe 0] LonIppe

up ‘sapraoad ey @y sapueng | fundmng | el 2o 250y |
jAHME] UG BAEL SIUIPINE UaAd —pEERIINED 901 WEIsa) 0EY
“eqEr—aqoli@y w paumnnr a0 weeq samy ssadoqdins
sspuy] efugaeg o esepand tepnBag aup o) wepg shueg
foadng 2y Sunemda aum pmp sstoednos qog's] Sy )

OINUYIT IAVH STINVLRO0D 0O00°GT LYHM

"crreog HAnyvm (0 pueg ey sploy ey Summnsse) (no ], pueg sfuuog cog o smyd 7 19d
OY SIYul Y IMON SANE] TOPOM 01 JRTIM ) NS G7 TR Ty o TRE Saaa| dpy, puog slurang ‘g v
yo ssutaund agy sof o gg wonpap noy ded omog-ases Apyaes § sucomeos Sonuasasdas (g e 1ams nog

juotyen a1 o1 pur —{uedmos mod

o1 rwiaodmy it «f 31 op uro nok fuw aq pay saf 07008 168 puv (008 Wl 41 g1 WupIp nok ury

et




PROFESSIONAL PERFOBMANCE—.that keeps the original sound alive!

Lovrle eme eortoond

—on a turniable free of vibration

The pounding of hooves may be sweet music to the ears of
a race jockey. But to a disc jockey—whose program’s success
depends upon the undistorted high fidelity of his {ranscrip-
tions—any extraneous mechanical noise leaves his listeners
at the starting post. They just won't ride with him!
Fairchild engineers have succeeded in eliminating the last bit of extraneous
mechanical noise — in the newly redesigned Unit 524 Transcription Turntable.
Turntable noise, rumble and vibration are non-existent because of the unique
method of mounting the drive — at the bottom of the cabinet .. . the use of a
specially designed rubber coupling to connect the drive and synchronous motor
which are spring-mounted and precision-aligned in a single heavy casting . . . the
uge of sound-stopping mechanical filters on the hollow drive shaft to reduce the
transmission of vibration from the drive mechanism to the turntable . . . and the
use of a heavy, webbea cast aluminum turntable mount at the top of the cabinet.
In addition to freedom from rumble, Fairchild offers you a-wider frequency
range and fower distortion content with its Unit 542 Lateral Dynamic Pickup,
with a stylus mounting that aflows the tip to follow the minute indentations en-
graved in the groove from 30 to 10,000 cycles and beyond, with a minimum of
distortion. Want more details about sound equipment that really keeps the origi-
nal sound alive? Address: 88-06 Van Wyck Boulevard, Jamaica I, New York.

CAMERA

Transeription Turniables
Studio Recorders
Magneltie Cnu_erheads
Portable Recorders

Lateral Dynamie Plekupa

-Unitized Amplitiers

50 UNMD

AND INSTRUMENT CORPORATION

COMMUNICATIONS FOR JANUARY 1940 o



200 SERIES AUDIO OSCILLATORS

Avadlshin in six slanderd models, -bp- 2004 and irp 2000 have
wrensfnrmer- cospled output delivering | wone ime maeched
load, Primerily dexigaed lor nusdio pasing, <op- 200 and -Ap=
200D hawe resistance-coupled oubput and sepply conssent vals
eipe aver witde frefquency mnge, The -bp- 202D is a modifica-
tlen od the 3000, scending frequency dowmward i 7 ops.
=t~ 3000 {4 u spread-scabe osillemar designed fop intespolatioa
wathk anil for applicativns where ascillarion fraguency must he
wiih uimnet scoarncy.

lators
. .‘[ulll-'d 0"’“

B very Measuring 1
pad ‘“ mt -

1'& I,"i " s an -bp- reﬁist‘ﬂ-ﬂf‘:‘

" H!_EE
4 mEﬂmmE’ T E.ﬂ';'- ;
Emmﬁmz‘“ dmfﬁt}‘ﬁ“h rs the amed

: £
: ngmﬂ'-"-f': ac
geillatof SHeT _and e ¢ oufk-
mne'l:’-‘l] 4{lators 0 48 £ o constan ing.
t[:c_'ljlﬂﬂl r:ﬂt&ﬂ"“ L&) ; it dﬁﬂdﬂ tu-ﬂ
_pp- famity €2 DI e are given BeT
p £ 4
o istortion: BE% 5 s e &

&650A WIDE-BAND OSCILLATOR

Conungous frequency coverage, 10 cps m 10 m.
Highly sable, versmtile, Gurput #at within 1 db
throughouy foaquency rnge. Available woltages
range foam 00003 i 3 v, Oiher advanrages in«
clude 947 geale lengah; 6 oo 1 micre-comorolled
maning drive, 50 db ourpur arecuapor variable in
10 db sveps, outpur voliage divider providing &
obm inermnal impedance {reducing outpar vol-
tage 100 1 1),

2028 LOW FREQUENCY OSCILLATOR

Specially desigmed for woek beoween Vs cps amd 10040 cps. Pro:
vidlegs encellemt wave foem, good sability, spliv-haic measaring
acferscy bn the very bow frequencies. ldesl for webration or
wtability ehecks an mechenical syssems, for testing geophysical,
elecrro-ardiegraph or eleciro-encephalograph equipment,
checking response of seismographs, or elecinioal siulaon of
mgchaniczl ]hpumnl_

2018 AUDIO OSCILLATOR

Meets every requicement for spoed, Modrsly, wave
form purity and ease of operation in FM zml e
Gedds where kigh Sdality is maost imporianl, Provides
% warts oacpu imto B G0 ch resistive boml, Distar-
ticm held s 1% or Ju:_:_, i & wanly, V57 ag | wait
auput, Fxcels in wewming high fBdelicy amplifers,
sperkers, amd in comparing. frequencies.
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LEWIG WINKER, Editor
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Gaing Up

A STRIKING THCREASE il operators ansd
stations was revealed o the year-end
ceporl of the FCC.. As of Jansary 1.
1948 there were 3,83 broadcast sta-
tione which ncloded 1968 a-m, 1,010
ferm, 73 kv and EH) remote pickups.
Ower TELIH  non-broadeasting  svs-
teme were recorded, inclading 20815
asromautical, 14,254 marine, and over
7000 public safety mnd Tand transpor-
tation systems  Ower S0 licenses
were issued o ouwdin operators.

In analyzing the license grants, the
FCC reported that 1,522 a-m stations
have been licensed bo operate, 374 f-m
stations are on the gir and 17 television
stations are pow operating.. Tr owas
reported that s kil of 4,130 license
authorizations were granted for police,
fire and forest protection.  And power,
transit and petrolensn pipe-line facili-
tses received license grants for 1,136
sations. The railroads received 108
licenses and wers aathotized fooper-
ute ower 200 fransmitiers,

Two-way transmitting sysiems were
instatled in over 25,000 trocks, buses
and maxicobs. Ower 30000 received
special licenses [0 use fwo-way sys-
tems i osuch activities as lhembering,
paper mills, highway activities, ranch
serybeed; et

In 1B » 500 dnerease bn stabioh
and pperatér granis i anticipated,

How Breadeost Defnffions

STRRAMLINED DEFINITIONS nf many
broadeast terms were adopred al the
recent. Mesting of Engineers held in
Hawana, Cuba, during the latter part
of 1942,

The definitionzs approved  included
shyuntge . signad, which was defined as
a radizied signal which @5 reflected
back from the ionosphere. A grossd-
weneere gigma was defned as the radiated
signal which iz propagated close to the
surfnce of the eacth and 15 pot refected
back from the ionosphers,  Another
definition stated that by o 1085 (or
509 ) skywave field intensity s meang
that level of field intensiy exceeded
b the honrly medin fald intensitics,
i osome specified interval of calendar
time for W {or 533% ) of the nights
of that calendar inferval. The hour of

JAWUARY, 1748
the night to which the hourly wiediai
refers i3 the howr centered on the
istant of fime two hours aftse the
latest sumset o the mransmission math
Also definéd was frequency roleranss
aird slabitiry with the operating fre-
quency of each broadeast station being
mantained bo within 200 cycles per
second of pssigned irequency and not
yarving perceptibly over short periods
of time under all conditions of opera-
tion, Defining determamalion of poter,
the engineers stated that power shouldd
be derermined by taking the produoct
of the square of the curcent at Ghe
point of nput 1o the antenna sysbem
and the tota] resistunce at that paint,
Provision for the inclusion of fhe
54k hand, raising the total channels
to 107, was alzo suggested at the con-
Terence. The use of this chanvel for
clear, reginnal or locdl purposes will
be discussed at the forthcoming Third
Morth American Regional Broadeast-
ing  Conference  in Eanada  during
Augost,

On The Developmant Front
SIMPLIFIED TV RECETVER desigms; fen-
furkng T electrostatic picture fubes,
will soan appear in many models. Cie
cuits will have each of the 3-f stapges
tuned to the same {reguency, To
achieve broadband response degenera-
tiom al v-f will be emploved, The wse
of negative feedback has been fouwind
very effective sioce i3 bebavior is rela-
tively less dependent on the changes
in tube characteristici

Some of the receivers will feature
selemigm rectifiers  in doubler and
quadrupler gysiems, Filamenis will he
eoishected up In series, obviating the
need for a flament teansformer. The
only iron coee eomponent that will
appear in many of thes models will
be the outpul transformer  to the
speaker and Olter choke

The IRE Nolenal Coavaatlan

THE YEARSS ENGINEERING EVENT, the
TRE Mational Conwention, will featurs
presantation of over 100 outstanding
papers on all phases of broadeasting,
rommercinl  communications amd -
duagrial electronies. Presented at the
Haotel Commadare and Grand Central
Pulace, March Z3nd to 25th, thers'll

b diseiszsions on f-m, navigation aids,
antennps, amplikers, circoit designs,
mite manuizcturing, design and en-
gineering, superregencTRbion, trans
mission, hoclear stisdies, componeits
and supersomics, televisiom, measure-
menes, broadeasting and  recording,
propagation, microwaves and receivers.

Among the fem papecs will be one
an an fom detector tube with instn
rapeons Lumiting and single-cireait dis
c.rh-nint:ﬂi.‘,.-_htﬂnhi:rt Adier nf Zenith

Five pagers bave bren scheduled on
superregeneration, includbng 4 discus-
sion of the linear mode by Merbert A
(Hocksman, Watson Laba, and ex-
ternal and internal chatpcteristics of
separately quenched superregenerative
ciregits by Sze-Hou ‘Chang, Wateon
Labs.

In a session on systems, Donald E
Morgaard, G, will analyze the im-
portant suhfect of selective sideban:
toamemisssom and receplion

Complepe  details on fhe  program
will appear in the Febroary issue.

Definitian of dx Englacer

Feen SwiTH, writer of many Coa-
MUNICATIONS papers; has submitted
an msteresting bit of comment on the
engineer and information,

He pays: “A gpood engpineer s olten
defined as ore who may oo have
remmembered every technical detail con-
nectedl with this work, gt wha can
tecate that intormation dqusckly when
il ie TespuiTed

"Ohyiously, il §s  impossible for
gveryone oo be mbmately acquainbed
with the multituele of innovations and
pew techniques which appear in all
phases of compsnications. The moum-
tain of jourpals, bulletins, periodicals
and new books which erewd many
desks gives mofe bestimeny @ the
enacmity of the task

“There i, however, a lever by
which the esgincer con move this
moantzin of mformaticn, That lever is
glmply a soiteble Alling  system, =
master index af the technical daea o
hwrnd, The idea may =ouml rather
pedantic, but time saved by a good
refevence system has a dellars and
cenits vilwe that should appeal to the
mest practical man.'’

Sound adveee [—L, W,
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The Cincinnati Times=Star

F=M Station

Ahvrm

Amieins o WOTSFM. A& fsur-seciien lan
with & gals & lowr b meunted ateg w 446" Blaw

ned  graand bavear  providing am  sleer)ve
madinisg paser ol 10,6 kw, Maiching siubs ar-
o e b ronieg edjusbmests &t froend.

Baliw

& wipm @l dhe Ehw km irmossifiber and s
lazed wnuipmen:.

WCTS-FM, Sister Station of 5-Kw A-M WKRC, Now on

the Air with a 101.9-Mc¢ F-M Transmitter,

with an

Effective Radiated Power of 12.6 Kw.

by JOHN B. LEDBETTER

Enginaer
WHRC, WCTS-FM

F-m iwsTALLaTIONS, posiponed and de-
laved in many sreas becanse of recom-
verzion difficulties, parts and mmterial
shortages, and strikes In omany megor
industries, have, nevertheless, increased
at a striking pace. From 66 stations
an the air in January, PMET f-m has
grown wntdl ay thle writihg pesrly 300
f-in stations are on the air, seme 63
i1,|_'||__!.I licensed anid the remainder o
smierim operation. There are 8836 more
whir huve recerved conatrsction per-
mits, while 857 hold eonditbonal grants,
aisd ae lexst 1.2E are in the process ol
requesting - FOC spproval, When
these stations have been added to the
number already in operation, the ranks
of f-m breadeasters will have swelled
o nearly |EI0,

The WLCTS/FM Jtafion

After the wsm] constenction el -
ues a@nd delays in delivery of equip-
miedl, we swend o the oir on Marech 15
1947, with n 3-kw  tramsmittec'™ aml
an mteram power of 62 lew on M99 me
O Oetcher 15, we shifted Lo our new

B ¢ COMMUNICATIONS FOR JAMUARY 1948

{requency of 019 me. Thig shify was
pare of FCUC's reallocation plan,  Be-
cagse of tower and transmission-line
installation problems, it was necessary
in pogtpone pse ol o foor-secton py-
lom,' wieal & week after the shift to our
mesw frequency.

Tha Anstomsnro Systom

The pntenna, located on an adjacent
hill [one of the highest podntzs in Cin=
cinmati], some 75 above the siudio-
wransmitter [ocavion, was modnted stop
a 446" grounded tower,” making a total
height of shightly aver 30F. This ao=
jenna, with o gais of sliphily ower
fout, increased the effective radiation
pawer from 6.2 to 126 kw.

The mierm antenna waz an 54
threechay tymnetile,  This wirnstile, de-
sigred  and  eonstrocted by Hugh
LaCrosse, WERC tranamitter engi-
eer, had gprven a good account of itself
during the mterim period, Ome fea-
ture, developed by LaCrosse, allowed
the matching stubs to be bronght to'the
bsttom af the pole instead of being

LIC ]
ﬂluhl-:tld wina| gablay rup lrom the irssamiieer
B ihE beg al Ili hill, wa which are ladded rhe
i Ir line sp a2 Yok
l:ulndull i r||l,|| carries s gamEr to
eclemzn  chmarmncs  [Sjhts and b LJBH-wab
PEwEr TpaaRE,




termimated av the top, so that all wning
adjicstments could be made from the
grouned.

In our pransnussiondine setup §335"
concentric copper fead) b was dechbdod
to insert four offset 357 couplers in
the line to peenut runming of the line
up the hill froem the transmitter to
toeer Teg Taoo permit this stiallanon
rwa epecially-reentorced  st=el cables
were rutl from Lthe bransmitter to the
tap of the hill and the tragsmiassion
time lashed to these cables

Traesmitter-Stodia Bullding

The transmitter building”, housig
complete radio facilities, was designed
by Georpe A Wilson, chief epgineer
of WEERC and WCTE Landseaping
tramsformed  the station site from a
barren, desolate rock ple to g site of
benuty.

Due to delays in receiving tosulating
aml giher materials the studio has not
been complered. It was felt  thar
greater public fervice wanld he at-
baingd of maximum efforts were ex-
pended toward petting the station o
the nir with its power frsd, then aftend-
ing bt studic and shop maners as soonm
as matertals arrived.

In the announcer's booth  which
presently occupies part of the regular
studio space are an announces's clock,
monitor speaker and microphone®™ A
two-wart neon holk placed just below

eye level i5 wsed [for oan dpen ks
slgmal.

Confrol Room

The contrel room i equipped with
twn tprmiabled,® congolette,” an nodi-
ton and monitor cue speaker® 3 MNaval
Dbaervatory split-sevond elock, and a
second speaker” for air cue. In the
consolette, e & aml 2 positions are
used for mictophone channels; posi-
tiond 3 and 4 are normalled @ the fwo
turnfables Inat may be patched oot to
microphons  pozitions HF so desired,
The regular attenuators” in the 2 and
& ]:rﬂs.:ltjl:lnx have Bren removed dnd
specil arbenuabors” tnetalled,

With these new attengators, the
audition  amplifier d=  attematically

{ Connimied on poge 35
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In_ternational Broadcast H-F Transmitter
With Continuously Tunable Plate System

Tuned Circuit of Final Stage of 2.85 to 22.5-Mc Trans-
mitter Is Continuously Tunable from Front Panel. Power

Qutput Is 20-Kw,
15-Kw, Carrier, for Phone.

arrier, for Telegraph Service and

by DAVID A. MILLER

Masivtant Ghis! Enpgineer
b M. Bumnell and Gempany

Fase oF ToMiwG, one of the most im-
portant design considerations, is a par-
ticulardy vital factor in high-power h-f
wide-range  tramzmitter construction,
where a8 minimum of controls and flexi-
bility of cperation are extremely ad-
Vaniageous.

With this type of tming Aexibiliry
a8 & feature consideration, the 20-kw
h-f transmitter, shown in Figure 1, was
developed, with a plate circuit which is
coittinpously tunshbe from the fromt
panel over a 285 to 22.5-mc range

The plate tuning circait is an integ-
ral assembly composed of the jube
water jacket, tuning coil, tuning ca-

pacitor, oulput compling coil, bypass
and sentralizing capacitors,

Pawer-dmplifier Clreal

Coupling, shown fixed in Figure 2,
at the power-amplifier grid end, can
be varied at the exciter end by & con-
trol iocated on the front panel.  Both
fixed nnd grid leak hias are employed,
The grid tank, balanced with respece
we grond in order o obtzin the new-
tralizing voltage, is tuned by varying
the inductance, The variable induo-
tors and capacitars in the antenaa fons
ing circuit are used o foad, balance
and impedance-match the outpot of the
transmitter to the antenna. A piesec.
tion plate supply Elter is used.

The plate tuning copacitor varies
trom 100 to 370 mmid, the plate tuning
inductance from 12 o 0.5 gh, and the

10 * COMMUNICATIONS FOR JANUARY 1948

loaded F of the circuit from 10 to 20,
The [nducfances

The plate-tuning coil, which s
water cooled, is compossd of ten and
ane-guarter furng of Y copper tubing.
O the potal turns, eight ami one-quar-
ter tutns are spaced 134" between cen-
ters, one o 0% spaced 154" apart and
e tern 2MWY apart,  The closely
spaced turns are [ocsted ar the bottom
of the coil and the spacing increases
towards the top.  The inlet and outlet
unigaes  make watertight connectons
and also make it easy o remove this
coil for cleaning, repairs: or replace-
ertik

The output coupling coil, with an
inductince of 1 ph, is composed of two
lurns of the same fphing. This ooli
requires po oooling ather than e
forced air ssed to ventilate the entire
powar amplifier frame. Both plate-
tuitng ool and  sutput-coupling oedl
are gilver plated

How these coils are coupled, sup-
ported and insulated from each other is
showty In Figores 3, 4 and 5. This as-
sembly presented guire a few problems.
The support of the coils: had o be
rigid, strong ond capable of holding its
spacing uider afl operaving comditiois,
The proper operation of the shorting
spder required that the plate iodoc-
iance  be cenbered wery  accurately.
Since poik veltage of abowt - 40000
volts would be encountered in opers-
tion, it was necessary in the design to
prevent corona, diclectrie breakdown,
and voltage arc-pvers across the sur-
face of the inasdation.

For indunlatiom we selected plase-
bonded mica, which is sirong, machin-
able, and has excellent insolation char-
acteristics, To achieve rigidity and
figed ppacing betwesn  parns  four
grooved bara were made up to hold the
plate-tuning coil between them.  Thede
bars are supported by four more hars
that are securely fastened to dhe frame
at both ends. The cutput-coupling ool
is mounted dpon this se=t of bars and,
with the tuning codl and s supports,
[oring twa conceptrie cylinders.  The

. H. Hemsall mede 3615

Pigurs 1
Coamtrususky dnmible ZA% s T2 5w smnumiiler.
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space between the coils js two inches
and is controlled by the spacers placed
lelwes the two sets of supporks
Every section of this assembly can be
nd justed to compensate for any diffes-
paces in pares dus io pormal produe-
Hon tolérances, Becaunse of this fea-
ture, precision  Sertings can be al-
tained with low cost parts. T facili-
tate replacement, every glass-bomded
mica part has an identifying letter and
number engraved upor it

Figers 3

Freai wiew ol 1hé plafe-tewing éyaeem,

Fijora ¥
Schamwtiz of the powsr pmplifer, The grid o
cuig is  @haws  liok t# Hhe  sxwaicer,
Alrhesgh coupling is sbewn Axsd a3 the p-a grid
wmad @ opea B¢ varled o Ebe wasiter ead By oa
conirad Inpeied an the frsan panel

Voltape arc-overs across the Gur-
face of the inslation, commonly called
crpepage, presented many constroction
problems. A comservabve cregpage
fuctor of 3000 volts per inch was
adopted in design ta permit operation
in service conditions where the amblent

bmmldity might be 959, The grogwed
glazs-bonded mica bars fulfill this re-
quirement by increasmg the sorface
distance between adjacent turns, be-
tween eoils and between either cail and
the [rame,

Waker Jacket
The water jacket and its glass-
bonded mich supports it an top of the

frame that houses the plate circuid as-

Fi

gura
Reas wlew ol he plibe funiig switem: Traldeasally, ia bath thess

vimms the egmipment 8 shown ready der shipmest, with the plate

cwil braced by eoid.

&
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The Tenlng Copachar

The variable plate-tuning capacitor
shown i Figures 3. 4 and 5, and the
plafe-boming conl form the plate tank
cireuil,  The atator assembly, shown
m Figare 9, & composed of four plates
clymped I & milver pated brass sop-
port tod,  The clamps nake the ad-
justment of the plates ot their removal
a simple matter Each plate iz com-
posed of bwo spun shominowm disks
placed back to back with aluminum
apacers betwees themy. The whole as-
semhly L= fasiemed ti the water jacket

Fllurs &

Lo by ol k= fhl E"'m"

:lp'-:'rtu:“ﬂ‘r:lﬁr a e :::1- I; urJhtlu

champed 10 @ ailvar brass-supparted rad.

Dintazes 5 A act at ssssshly ol plabe-zizcsst
[IETT

at the op esd and o0 a lhorizontal

glessbonded maca bar at the botbdo

The rotor asgembly bas thres wentical

pliates [astened in the =ame manoer

This assembly is rofnked by = gear

rive Fastenesd b o sblver-plated brass
[ Cominsied oa poge 28]

Fijure Ba
Hew vhe |apulacing iuu!-:llu; sediteets 1o e [rent
pinil dial and | is g in this drawi
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TV Lens Considerations
For Image Orthicon Cameras

THE cHOICE oF LENSES [0 be wsed with
L tv camera invobves factors which are
of interest to several types of workers
in the feld of television. The camern
designer is Interested since he st
know the level of llumination on the
sengitive portion of the pickup tube,
the necessary mation of the lens rela.
tive ta the tube for focussing purposes,
and the image magnification in terms
of the resclition of the syatem. The
producer I concerned with the ango-
lar field of view of u given lens from
& particular opersting position; such
imformation being necessary tn plan an
adequate coverage of the event to be
lelevised. Finally, the matter naturally
ig of importance to the pelevizion cam-
eraman who needs o evaiuste the fore-
gomg faciors in sddition to judging
the depth of fizld allowable in g given
shat.

In gemeral, the choice of lenses for
an image orthicon camera is very sim-
ilar to that used for standard 35-mm
molion  piture cameras' A large
newsree] group has used an assortment
of six lenses, rangiog from 1" o 127
focal length.  Hewever, the chief wuthl
ity wag apparently pained from o 17
lens used for wide angle shots, a 27 all-
mirpase lens, a &7 semi-telephote, and
a 12% sports telephofo; the lafter rwo
providing increased magnification with
& smaller Geld of wiew. The phobo-
sensitive surface of the image orthicon
i roughly only & from the front sur-
face of the tube, s0 that it i@ pessible to
uge exceptionally short foral length
lemses for wide angls coverage,

Experience at our labs has shown
that s sl complement for field aper-
ations consists of 3 5-mm lens [ap-
proximately 2"} for general purpose
and fuirly wide angle coverage; & 135-
mm lbens  {approximately =554} for
semi=telephote coverage: and o 207
lens for marrow angle covergge with
wery large magnification of the scene

The tmage orthicon pickup tube
oifers & variety of felevigion pickops
sipce i readily sccommodates soeh a
wide warlety of lenses. By contrase,
the iconoscope can bever be used with

Populas eomibsrcial bens s Kodak  Eklar
frpe as used with the Ektra samesa.

Iur LEONARD MAUTNER

y Manwiagtarin lIl g
'I'r- Har wision
» Dulant I.lluﬂrllhhh Ime,

less then on approcimately 5 o 6
focal Benigth lecause of its comstruc-
tion; conseqisently, s angular egver-
age has slways been more vestricted
than that required by producers. In
addition, of course, the higl sensitivity
of the image orthicon permits relatively
smalier apertures o be waed with the
lenses, o that the depth of feld gives

Summaory of Torms
Used ln Poper
Epe = Phatocathode dlumminstion i
lsimena,oor”
L = Spene Tumingsity in lumens s
jood

T = Ovarall  tranamisslon  factor
af l=ns
I =t/= oumber of lens
F = Focal lepgth of fens
B = Angle between optical axis
arl off-axis ray
p = Radius of entrance pupil
d = Dilgmeler of ertrance pupil
== Zp
B = Physical diameter of lens
= Horizonta] angulse feeld of
viaw
ds = Vertrial field of
view
X =Wlidth of acrive portion of
phatacathode
= Helght of active poctioa of
photocathnds
po== Dinfance from object to lens
for cpliffam 100
Fo = Minimum digance from ob-
fect to lens for tolerahle fovue
gr= Maglmuin distance from oh-
et T b for folerable focus
i = Diameter of iolerable drele
of eonfuskon
£ = Hyperfocal distance
5 = Object distance to Arst prin-
cipal plans
5 = linage  distanes
principal plane
n= Multiple od F for object dis-
LR
k = Multiple of f for ohject dis-
158
R = Racking distance ol kens

argiar

to  eacond
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tremendous Hexibilicy of coverage for
the cRmerama.

Bosle Deslgs Farmulan

In determining e lena choice, hasic
optical principles myse, oF course, be
considered.  To [acilitate vhis analysis,
the fellowing basic design eguations®
refating these [actors are offered.

{A) For illumination on the photo-
cathode we lawe
LT
EBo=—rcoat 8l (1
4
Where: E,, = photocathade  Muontina-
tion i lumens/sg Geol
L = wene  |luwminosity  in
lumens per &g fost
T = transmisston  factor  of
lene
| = i/— mumber of |=ns
& = pngle  between  npiical
axis and off-axis ray

[(8Y The f= number of & lens is de-
fined im geseral ax
F F
= — = — £2)
20 A

Where: 5 = local length
# = radius of enbranes popil
d = diameter of entrance
pupil

Tlee enteance pupll is the image of
the actual limiting stop ¢ aperture) of
the lens system formed by all the com-
ponent lemses pren:n::tl:r.g L In achaal
practice, if the iris is wide open {mini-
M §/— n||:|r||.'r¢:'} then the value of &
s often approximately equal to the

diameter of the lems jt=lf  For phis
cage
F
Lt B {2y
o
Where: 0 = lens diameter

and  F = focal length of lens

() The horizoniad field of view ag
infinity focis ean be [ound from the
relation

'\h::tlﬂ'li}s {1}

FThege Eormulas gi bie srudil
b all T ol I'dtnm:f reudily epplzed



\Whers . gy = horizontal angular feld ” - . .
of view Mumerical Evaluation of Factors Involved in the Cheice

i phosscathode  of | anses, Particularly for the Image Orthicon Camera.
¢ = focal length of lens : " "
Graphical Interpretation c¢f Equations Offered to

[ the vertical feld of view s de- i . : ‘ . . 4
ired, X shbuld ba replaced by ¥, the Facilitate Pickup Applications in Field and Studio

height of the photocathode.

(DY Depth of field is the variation
m ohject distance within which sde- T ;
uste focos 38 obtamed, the camera .
being foensed for a given distance. r -"_'t
[t can he defined in bwo ways! m!_ = o]
(1) As a near and far varintzon ga .
shout the optimum object distance, or - - i
(2% As b near and far distanoe Meas- | / P
ared from the camera lens. -] 'q'?"*‘
For this case. the latter definition L,nqﬁh -'1/ ]
will be uaed because it vesults i sonme- = 3
what gimpler mathematics. The equa- g - || pe
ticn can b written as / H,,-l‘ A
1§ p. = optimum object distance ] iR _‘_..r"
Then .. the near distance i8 ! e
Fd ;b— | . _‘_..-ﬁ | 3
P i 1 = F
& = La} #
P -
h= (53 . }, -
Fd _‘,,r"'r L '-I‘:_‘L"
— | L] .ii“"r ,ﬂ-:".—- I y
P e J L
And py, the far distanee is AT ]
A il ..-""f 17 -."-'l'f" |
ke P e B d
L] - = - T t-u:-r
" ) -r’ 4" wier
—=1 'm * 3 3 4 &% F 8 00 E 4 5 & & o0
I SLEME LUMINOSITY 1K LUSENS PEe FooT"

Where: F = focal length of lens

4 - Tigars 1 iahove). Plot of soape luminosity veeess |- numt=p wicing
& = dipmeter of entrance pogl

of Tena Figurs & {haluw ). Angetar Bebd of visw rorves facwl Tength of lesa
% = digmeter of ctrele of con-
fusion oo [— - |
For tebevision work, a useful diam- B0 I
gler of the eirele of confution has ~
teen estmabed as 17200 of the height L2 ~
of the picture: this gives o valoe of & \\ | | I
for the standard 4:3 aspeet ratio of an ] f
X P | I
T AR NN 1]
and
Where + X = width of moosaic E
Then equations (3) and (4} become * a4
¢4 : NULL & onygps
- | - i
X B : | Y
[y = ———————— { b
e d E & Y
P, +1 [ | Y
¢ o0 4 ' AN !
Fd -
2 : b, MORIONTAL FIELD \ Y
= (7} | \-:'
Py B
267 Fd E |
=1
ps X I| '\\ N
But {rom equation (4) | | S
F 1 & ' 3 3 rﬁh—*ﬁ
E:;mr; {1 FOGAL LEMGTH OF LEWS, F 1M INCHES
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hald migle, | Cowrlecy [EE)

[ I ! A VT A TF
t II| T T 1
| vivv V. Ap A
A ALY v A
n YV 4’_ P e
; . -"Ir .-"'f Fa ..p""" - g
H L L fAL VA
£y TAMVANE [ =
| AV 72 TF TP o T
E'L A AT =T '
P ,.--""r -
5 TEAA 1
EJ ,..r'.-;.—ﬂ" Pl g }'ﬂ
= | P ok | ol A
u il T .
A ..-""f..-ﬂ'""' :_...-—
,.l-*-"."
’ s H |=TRgarnoe, nrgTeRCT ?’Il‘rl E

16 # COMMUMICATIONS FOR JANUARY 1948

T
This distanee ss defined 2z the hy-
pevingal distance, M. The valuss of pe
anid poy i terns of B, are

it
. (44}
"
— 4
Fa
H
il (24
)
=
Pa

Thus, if the camera iz focused 1w a
distarice &, &l sbjecrs from H2 to =
are focosed oo the mosaic within s
viecle of confusion of diameter §, o
L2 of picture height, In Frgure 4
we bave o graph of H versus 4 for
various values of g Alse, when the
lens i focused for 4 distasee Ho%,
where & 15 uny constant, then the re-
gion of good fecus extends from
fAk 4 1 to Bk - 1)

(E) The racking distance for the
lens can be calculated from the equa-
tian

| 1 1

———— (28

Fiagr P
Whers, § amd 5* are the distances from
chject g first principal plane and from
second principal plane o the mage
plane respectively, [f we bet the object
distance, 5, be &pm] o 0 F, whers o iz
any numhber, fhen

T :
5= L7
1

[
ol

11 a5 oiten psedul to constler only the
varigtion from F, the fosal length.
Then we cancsay

A=F-F= L)

n=1
The EZF1] Image Orfilcon

LAY Regiorpd  Scvie  Liverlaosdy
The sensitivity of the erthicon & 2dzh
that aboul 1 lomenoct® hghlighs
luminasity =n fhe mozgic gives § mi-
croamperes of signal aotpat. The e
mum noise 15 .2 micropmpere, thas &
25:1 sigmal-poise ratio s avadbabie at
this lewel of photocathode illumina-
f1on.

Using equation (J) from the hasic
design data, a plot of scens Juminosity
versus £/~ can be made: Figure 1, It
is pesumed here thal a conservative
transmission factor fot notmal lenses
is A and that the illomination will be

(| Comiinued one poge 2}
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Winar ko of men are the 2,300 scientists and engingers of Bell Tele-
phone Labomtories?

Men of many types, working in different fields of research, may
contribute to each development,

But &ll have certain characleristics in common: Goad minds as a
foundation, many years of learning in the fundamentals of ther scieuwce
and the methods of research, and a co-operative attitode — fot without

co-operation of mdividuals these producks of research could pever be
produced.

Above all else, however, they have "the spirit to adventure, the wit
to question, and the wisdom to sccept and wse”

That kind of men can produce the finest telephone equipment in the
world —and have done so,

BELL TELEPHOME LABORATORIES

EXPLORING AND IWFENTING, DEVEING AND PERFECTING POR CONTINUED (MPROFEMENTE AND ECONOMEL IN FELERMONE SERVICE




VETERAN

Vwoa LirE MEMBEN Jack Poppels of-
tered quite an entbosiastic report on
the future of televiston, during his
anmisal address before the Television
Broadeaster's Association, of which
hie i3 prexy.

He reported that v is “skvrocker-
tg At an slmos; staggering pace '

Trasemitter lsereass

He painted out that according to the
recently-released FOT annod] report
there are 15 siations on the zir, with
56 construction permits issued and 43
applications still pemibag,

“Just 4 year ago" he said, T
dated that six siations were operai-
ing, about 43 conatruction permits had
been granted and 25 applications were
etill pending. Henee, the mmmber of
operating stations has nearly trebled
during the year (deveral stations are
bt to begin operations}, the num.
ber: of applicants for new stations has
nearly doulled and many more con-
atrpction permits were husnded out to
potential broadeasters,

“Oin the receiving end nf jelevision,
the picture i3 not only one of feverish
activity, but by comparison with 1946
sty alomst el of fhir poorld

"On Janwary 1, 1947, & eotal of
5476 postwar  receivers had  heen
manofactured and  disteibuted.  This
repredented the total cutpid among
EM A-affilisted manufacturers for qll
afl 154,

“The picture for 1947 was totally
different. Production of sets monthly
lepped from a mild 54X in Japoars
i elose to 25000 in October. |
Tatal pwtput for 1847 was close to
200,000,

Prospoets for 48

"It would appear thal television s
MoviRg inbe one of it greatest years.
With receiver production sweeping
ever upward | with television stations
hobbdng up everywhers; with network
facilitles beccoming e and more

WIRELESS

OPERATORS

WWIOA Llile member 1, B, Pappels restding his

Mgt oo the vwar's pmpran in ll_lllv|.|.|nl.

exlnrs  momlss ol e TBA, wl which be is

grebidesd.  JEFP je alpa shisl englnesr and vies
wredidint ul WiE.

nvailable, 1944 shoubd te= & banmer year
far tv in every way.

Canventlen Telecazis

YA tremendons stirmulant to the pc-
ceptance of the tv mdustey will ks the
coverage which television will 2ecord
the Regmblican and Democratie Ma-
thestal  Conventions in Philadelphin
mext summmer. It is oo secrer that the
availahility of televizlon nerwark [
cilitics along the eastern seabonrd bad
much to do with the choice of Phila
delphin  over other sechions of  the
UL 5. far hath conventions "

Progremming

Ditscussing programning, lack sasd
that it has and 15 constantly becoming
ketter,

“It the nth degree of periection is
aiil] lacking in wwme presentations, il
slicialel be remembers) that radio, moe-
tion pictures amd the ilsealce passed
l!l:n:l:lgh wAriMIs stapes  of Er.:ru.-im;
pams befure high aceolades wers ge-
corded the varioo: and sudey pres
entutions.  The |ebel of mediocrity
which some critles have heen prome
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ASSOCIATION

HEWS

to attach to all television progranuning
iz certaioly uniair to those individuals
who, ta date, hawe done an admirable
job with only 2 minimum of fupds
and o paucity of facilities, Televlsion
programming  will, of eoorde, grow
musch better; it certainly is greatly
improved over previous vears

TV end Fromamice

“Churs s an bsdustry that grows
duoy by day. Whenever a new station
open: in an area mot presently ser-
viced, it also opens the doorway to
greater progperity for many other en-
terprises related o televisbon.

"Television has brought fo viewers
the preatest sporis and news events of
the day; it has mhken millons of peo-
ple right into the White Tlouze where
tleey have been seated next to the
Presidetit of the Unied States as he
addressed them and others in the ma-
tion. Television I5 the great commom
denominator, Seeing is believing and
having faith m por fellow man is de-
macracy n actHon"

VWO 4 Anewal Mesting

THE ANNUAL MEETING of the Vebsran
Wirelezs Operators  Assockation was
held in the Marine Room af the Frre-
place Inn, Wew Yaork Civy, Jamemry 15

Baltots for the efection of afcers
and directors for 19E were coumnted.
W, T, MeGonigle was reelected prasi-
dent, A | Cosilgan and Hacaden
Pratr were elected hrst and  second
vice presidents, respectively, William
Co Simiom wis reslected secretasy @l
H. T Hayden was slectedf assisimmnt
eeretary O Do Guthrie was elected
1o the treamury post,

O the new board of directors are
W, Simon, Creorge H. Clark, A .
Costigan, C. T, Gothrie, W, J. Mc-
Contgle, | R, Poppele, Fred Mulles
angd Harnden Pratt.

Plans for the twenty-third anniver-
sary dinner-cruige to e held at the
Hotel Astor on February 28 were alsn
discossed.  Details will be maibled to
tneEmisers



20 KW Transmitter with
CONTINUOUS TUNING FROM THE FRONT PANEL

C.W.
F.S.
Phone

“ CONTINUOUS TUMING. Continvously tunable from the front panel ever its entire 11 s
frequency range of 2,85 to 22.5 mc. Tuning circults simple 1o oparate. f '

¥ MAXIMUM OPERATING COMTIMUITY. Recycling overload relays Insure against
lpss of operating Hime due to temporary overloads, Contrel circuits fulfill rigid broad-
cost regulremants., |

.. s ik * COOL OPERATION, By electrically short eireulting sources of resifonce from maov-
bl Ing ports, heat and power loss are reduced considerobly,
r “ SAFE OPERATION. Automatie-sofety grounding switches used on oll cabinet
doors and housing openings. All cperating contrals are grounded, Interlocked
control elroults,

" EASY TO MAINTAIN AND SERVICE. Cn:fnnun'ls are readily sccessible ond
individually removable for replacement and repair,

Continuous Tuning Plate Clreuit
» Frequency changes can be made in a few seconds,

v & Alternate paths for current around moving porls of cir-

1R cult provide high efficiency and cool operotion.
ity » Glaw-bended mica amembly suppors inductonces by
holding coils rigid —permits precision adjustment of coil
Aut relatienship.
il » All ports removable and easily accessibla to operating

personnel,

7 # BUNNELLsC.

215 FULTOMN STREET HEW YORK B, M. ¥.
BUMNMNELL—a k.-r word in Bepaarch, Englssaring, Froductins, and Teding focSitlan for equlpment fors 'Whee Linga * Sube

mosi=s Cobles * Aofropd Communicotien *  Eodic Alrway Syvoma ®  Bunletpel Sgnalisg
communications “HI'PI'“HI'“' Army and Mawy Signoling = Caerrier Cusreni *  Aytamatiz Telsgroph = Forsimile
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F-M and TV TRANSMISSION LINE

Figurs i
Goneral vhow of an |omin-or borrpanil innnl e
initalded ar WHNS-WELD,

Ie THE 1%rrIAL installment’ appenred

a discossbon of the ipstallstion of the*

insulated zection an the tower which
is effected by the wse of insobed
miunbing clamps and suppiri brackets.
These supparts are designed 10 apply
stresses 1o the porcelnin insalabors ao
Hral ihe poreelain is alwavs m com
pressioa,

It waz pomted out that when the
iaslated section af bine 45 instzlled an
the ground,, it may be done in seveial
ways, The simplest is merelv o
motnt e f-m line on stendadf in
subators for the proper distance away
from the tower lase This method has
the dizadvantage thae the line, form-
ing one copduclor of an wrshisfded,
unbalanced fransmizzion lse sectiom,
will radiate at the a-m  fregeency,
which will distort the a-m radiation
pattern.  Furthermore, this radiation
is very diffcult to confrod, maoking ad-

Figure 16

Oime pepton ol gover seimeved do shew coaerdetion of 1-mieem

andares

Installation Problems

Part 1l of Discussion of Materials, Components, Accesso-
ries and Methods Used in Installation of Coaxial Trans-
mission Lines from Transmitter to Antenna. Assortment
Includes Special Gas Barriers, Inner Conductors and Line
Supports, Elbows, Mounting Fittings, Clamp Connectors,
Flanges, Reducers, Pressure Controls, Isolators, ete,

by J. §. BROWN

Antisiant Chiel Enginoer
Andrew Company

justment of direction arrays very i
fcult,  Uszal practice 35 o stimulate
i conxdal line section, if whwh the
=m line forems the imner condoectar
The outer conductor my be either a
wire cage of a metallic hood enclog-
g the f-m lime.

Photographs of soch an installation,
mizde af WENE-WELD, Columbus,
01, are shown in Figures 15, 16, and
17, This particular mstllation accoms
modates two 3947 lines. Figure 13
shows o geveral view of the bzmosdg,
Figure 16, showing one section of
rover removed, illistrotes the type of
constroction. The  trandmission lines
are supparted on @ stair chanpel by

ICom MUHICaBlons; Movesler 1047
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standoff  osolator: The  hosd s
formed of 116" thick aluminum shees,
arrd 13 attached 1o the smir channel
by mexns that allow easy removal for
marotenance, The view shows kp ex-
pansien joint in one of the lines, Fig-
ure F7 chows the tower eod of the
wolator.

Expansian af the line and enelosure
moest be taken inte conzideration, so
the lines are supported so that they
muy slics. The line i rigidly anchored
al Lhe shorted end of the section, and
again af the tower emf, with an expan-
sion joint in the middle of the ron,

The insulated section, ecither when
monnied on  the fower or on  the
graond, & often mpds slightty  less

Fagmra LY
Tower #nd ol section of Feds-m iscbuber. Mede compeoswied rpighe
angly jusmlan bex.




than & quarrer-wave lung, ond § rari-
able capacitor i3 connected across the
open end of the line for use in making
the Ronl adjustment. Ln Figure |7, the
howiing  directly heneath the end of
the bood: sontaing a variahle capacitor
uzed for this puarpose.

Many misceflaneaus fitings are re-
guired fo mect the reguiremments of =2
caomplete installation, When a 20F see-
tion of lme muest be oot in the feld, ic
is mecessary fo provide 4 solderless fit-
ting that will take the place of the
flange that was cut off Such s device,
called a clamp connector, is lustrated
in Figure 18

Keducers are sometimes reguired,
when it {5 necessary o join lines of
differenil sizes. This eerurs plten at the
trapsmifter output, A pardedlar in-
stallation nay require A transmission
iine of larger size than that of the
output stub on the ranzmetter, becavse
of tronsmission line efficiency require-
mefits. The reclocer, shimsn in Fig“n:
19 i intended 1o connect 314" and
154" lines together.

In order fo pressurize the lineg, gas-
tight end terminals reus be ved. Two
byped may be wsed. Figure 20 shows
rme, mare properly called o gpas bar-

cier, Mtendel for installaton in & line
where mininium reffections ire desired,
Special attention has been given ta
mintaining  electric] contimoity. A
second type of end ferminal g shown
in Figure Z]. This terminal 35 e
sigmed for outdoor use, for sucl sppli-
calions as connections ta antenmas.

Provizgfon muost b= macde for intro-
ducing the dry air or nitrogen with
which the linss are pressurized. This
is, of coorse, usually made at the
mansmitter end of the line, It 13 also
necessaty b0 provide 8 means of open-
ing the line ai the {ar end, n order
tp HMeed the line. By this meins any
moisture that ‘may enter the line may
be removix] by allnwing dry air to blow

through the (e and evaporats the
Fedged e,

The foregoing bas besn an attempt
10 describe standacd loes and fickings,
Special  assemblies and . accessories
galore are required for specific instal-
lationa, as might be expected when
the multiplicily of warious beld condi-
fionz  i5 considered  Some of the

rpecials are required only once—others
prove o be of great wtility and be-
carmié standard items,

oo

Figurn & jahawa)
Clums tsancclor, dor s whes AV ssanss ol
ling mmsl be cal in Eba Geld

Figurs 1% {lehri
Radoree, VA" ta 1857, Mote slsding Binge =
omd

Figere 20 | beinw |
e Bsirrbee [#ectioned) for inseallatice belweo
veen arandard Bangsa,

_—

=i [T

Figure Tl (heind
End teripinale [ar seidear wir

Figere 22 [bebew )

[Raw fnled Gfing, b5 bw inefalled briwesn stapdard
e Damges.
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LINE TO RECEIVER

GCathode-Follower

To Racabver

Figuta [ [gbave)
MArray nf pomdcal wlemenmis. Ly = Ly 4+ 2% and
].1 ] L-+h:-.. wihare & Bed B aie I.llle-l-lrrn‘h.lti
array, bed do o w wvar .
1l|'-||l|.- band m o= & 2 @ ié beoceiiry.

Figure 2 {led
Fammlifed alicul of whe wdrddelolloses Sipals,

TV-Antenna System

Antenna Array Operates in the 44 to 88-Mc and 175 to

216-Mc Bands, with a Standin
sion Line Always Less Than

Frequencies.

-Wave Ratio on Transmis-
:1 and with a Gain at All

by E. G. HILLS
N#Hﬂ..l.m

THERE WA LoNG EXIFTED the need lor an
anterna that will receive from the same
directlon ovér a wile bind (several oc-
tayes) of frequencies with & limited beam
width, Thix pesd has become maore pro-
nounced with the acceleratsd advance in
television wie in the 44 to B8 and 175 t0
2id-me bands,

Ag tha frequency of operation of a
directive amleona i |, the two mast
imporant progertics the antenme to
charge are: (L) Tip besm of radiaticn or
recepiion © TgEas m beam width, direc-
tioo and wvarious st lobes appesr and
disappear; {23 its input impedance
chanes,

Certain  aotenmns such s the none
rEROmAn 'A'll'l' antennn,’ the nom-resonasd

antenria,® the rhombec® and various an-
tennas hudit up of copjcal elements, bave
impedances that remain Hmutnnllalhr L
stanit over several octaves of frequency.
I all of these antenmas, A variptiom of
frequency of aver ot octave canses the
beam to change direction or broaden
Although a conjcal anterma may have

in over wider ranges, it is mof very

E;Iﬂlklilﬂt. Other antenmse such  as

horms, or radiators leeding ioto paraholic
reflectors, can be boilt be bave goud gain
in 8 piven direcbon but safer from ||1p-|,|:
impedance varingkons as the frequency o
charped mwuch aver an octave
Tt would, of course; Be posarhle to build
|.|1:| an a.r.raip nE_-:InuHIr COME ANLONNas, 83
lystrated: io Figure 1, 1o operate say as
a broadside acczy if the ppacings of the
indivichea| clapmis were great enough
that mutnal impedapces between the eke-
ients wonld ot alier the phases or ans-
litudes af the cone currenis appreciably.
is spacing would have 1o L the
order of three wavelengths® st the lowest
aparating Eu«qwu:_r nft'h: armuy and, ms
the gain of E'..r of given length poes
dorarn mther ldly as the spacings bse-
tween elemenis I8 incressed, the efficiency

iHargld W. e . Ed,
Kellogy, The Wave o ma—\,lﬂ' RJI"I:'& #
ﬂ;lnﬂur Antpung, Trans. AIEE, Vel 43, g

Im.d ilrE:I.tpmml 'Ll-" Elndl K. E. Linden-

Antmngs mnmw

IR.'E. ;?1 &L'Hk. :L. R Lowery, Mok

Prz, TEE, p, 24;

Jan,, LR34,
"Fl = Eirl.tr Cireiuid Halidioss o Radiabing
end dpplicaiing fa Andmna Problsms,

IH'. '[Rs_l,ut B .! IFAE
lllnhﬂ'f!.'u]' Thagoy aff
}.IH-HH' ..-!rl-rrw :lltm Tenhaiirn| Jomrnal;
an, 1
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od nse of the space cocomed by the array
would b wery , Apather facior emters
the pacture when considering the use af
conical eleipents,  For 8 doubls cong to be
of  substantially constant iopat impedance
8 overall length must be of the order of
& half wavelength at the lowest operating
leequency.  Ad the frequency is increased.
the actioa of the doable cone aptenna ks
someething of 8 compromise between that
at a loog wire antesna snd the bicombcal
horn aptenna.  Its beamn tends. to broaden
and split into separate lobes which radiane
in directions which move Eacther from the
normal to the axis of the cone 45 fre-
quency 58 increased,  Since the radiation
pattern of a tramsmitting array, or the re-
cepticn patiern of & receiving array, may
ke considersd to he the prodocts of the
patterns of one of the array elements, and
the pattern of the @me arcay made ap at
ispiropic radiating o recEVinE tlemtuu
the reception from the broadside array
woldd be low it the freguency ai whach
the dodble come etements had pulls in their
patteris in the desiced direction of recep-
tion,  This, of cowrss, eould e remedicd,
if the desired impedance characteristic
condd atill be obmined, by rilting the axes
af the two conecal elements making up
cach dipole with respect to =ch other.

drray Bond with LimHatioas

Bofore going Into the reasoos for oper-
atiom array 1o be doscribed, b will
be pseful to examine the cperation of 2
conventicaal array of dipoles as the fre-
quency of operation is Let us
assumme 4 brosdeids array of clements car-
rying equal corrents, m which the differ-
et dlements sare fed from 2 common
transmizsicn Hne fhmeton threagh trass-
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Covering all frome sizes and
voltages

Bendix Dynamorors ut down
On SErVIiCe FeqUirements —are
designed for easy serviciog
with standard rools, and feature
complere inmerchangeabiliry of
parts. Weite for details —there’s
n Bendix Dyonamotor railor-
made for your iostallaton!

d economy

to the vital voltage link
wherever mobile radio is used!

Wherever a mobile radio operates from a storage bamery,
Bendix® Dynamotors can add materially o efficiency and
ecomormey- These precision-built wnits have a remarkably
long life—operate day after day with virtually oo service,
providing the vital voltage that is the key to efficient
performance. If you are designiog a new maobile radio set
or replacing dynamotors, specify Bendix Aviatdon Qualiry
Dynamotors—they're priced right and buile by the fore-
most producer of mobile power equipment. Available for
quick delivery in all standard fFa:nn sizes and voltages.

PG LA BT, SR

Dynsmelers + laveriers - Cesverdors - DL Bebern - Corban File ¥oltrge Begaleiers

RED BANK DIVISION of ﬂ’
BEED BAMK. M. L
dVIAFION CREPFANAFIGN
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mizsion Jines, the lengths of which differ
by m!:#ﬂ[ miltiples of a wavelongth,
amce the voltages ap the ends of these
irpnsmissbon Lines would sfl be in phase
it the lings were terminated in Edeprical
buads it is necessary (except for the case
of MY lines) that the elements wll presect
the mame complex impedances to their pe-
spective lines, when conoected to these
lines, In order that equal, m-phase, cur-
rents flow in the elements, In ocder tha
the element bnpedances be squal when
arranged in the array, the slemests muase

the vacious trungmassion lines change puch
that ihiy oo Jooger differ by invégral mol-
tiples of wawele Even if at a new

inpud  impedances

ir:qu-:nc_il the d
Jwere still Heotical, theic currenis woiald

have changed relatively becasse of this
change m relative elecerical lengths of the
transmussion lings, with resulting deterio-
ration of the reception patbern.

The tadinier lopot E ances, how-
ever, do change ag @ redult of bwo efects
with resulting aggravation of the radisror
carreni non-uniformity, Ope =ffect is that

BENT DIPOLE

of course Be in general different from
each piber, because 3 they had idenfscal
impedances, when isolaled from the other
elements, mutual Impedances between
the elementzs when peced n the army
would alter the element input inpedamee,
sa thal they woald nal be identical.

Ax the freg of operation of the
arrg¥ s changed, the electrical lengihg of

the impedances of the mditors if iealated
change, in general, with (tequency and
the ather is that the mutusl jmpedances
between the radiators when placed in the
array change with freqoency.

To summarize the reasons for deteria.
ratlon of an array's operaticn with fee-
Eumr:.r charge, tme has (1) clange af

ecirical lengrhs of radisor feed traps-

TO
DIPOLE

56,0008

240.a LINE
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Figure 3
Caihodesollawer dipobs lnr the felevision baods.

mislon lines, (27 changs in element feed
podnt impedances whon isolated From other
dements, (3 change in mstal impedances
betwesn radiators when placed in an ar-
ray, and (4} change in number of wave-
lengths in phiyaical spucings of the areay
elEmenis.

The efferts of the first and fourith iype
o changes can be overcome her, nog
only for a broadside array bur for an end-
fire or any olher type of array, i which
the signals received froan e verimm el
ments are added together in phase at the
warioyg tranamission Ihise junctions as is
aften the ase In hig;h. Faln mrrays. Thim
caf be done by making the total electrical
length of the composite path (chrough
fren speer and transmission line) that the
signal must travel from the distant irans-
miltlng source ba the output terminals of
the arrmy, the same repardless of which
element, weih its corresponding [ransmis-
gdum fioe, the signal s considered as trav-
eling, For the case of & broadside array,
this wodkl merely mean the making of :;:F]
o the tranambzsion Hnes from the array
terminals to each element, in the srray of
equal elecipical length. By this (s meant
sigmal lengih, oot phase length, as the
ph=se Bengths could be eqml at any one
frequency §f different transmiseion lines
differed in length by inegral malaples of
full wavelengihs, while the distances a
signal wombd actually gravel i ghe differ.
et lines would be unequal,

The sbove choice of transmizsden line
I:na_'th: imsores that the si iz Erpam ihbe
varioals elements will reach the receiver
all in phase at all frequencies, hat does
nit diore that any transmission line gec-
tion; thai may he wsed in the czpacity of
a teanslormer, will operave regardless of
frequency. s will nat be the case, so
the afray mumt be  designed  using no
tratEirissicn  lmes g5  transiormers for
impedance matching. [nstead elements of
the proper impedancss must be used in
varicis parts of the arcay and the Ficyes
leading e them muse be magched to the
elements.  This is becamse the only trans-
mission bHne acting as a trandacmer, that
has the same transtormation ratic cegzed-
less of feequency, s one having & L1l
rati &t all frequencies, or, in other words,
a mitehed e

The secord ype of change, that of the
frolated  element fosd poing  bmpedance
changing with frequency, has been over-
pome m oany of the broad-baml anteones
in mse ac preacut, such As those wping
conjeal elements, It has alta been aver-
come in the catkode-follotver anictian sys-
fern, whilch will be analyzed in this paper.

The third change, that of the mutaai
impedances belween elements of &n aTrRy
ch]nginj with frequency, can be mini-
mized o its efect by placing the ele-
ments &0 far apart in space that the mo-
tiszls existing betwesn them are negli-
pible.  This, as was mentioned earlier,
rases the array o be wastednl af
space. A second method is thatl of redoo-
g the ourrents Aowing in the wvarboes
elements o such  lew  amplibedes  ghat

Figura & [Lele, senrer)
Cathed-falicwir dapale rocipties pelderm.

Flgaws § (letai
Bakarieed caliikeclollomsr gl



there is no appreciable voltage indvced in
an element by current flowing in another
element, compared to the voltage induced
in the element by the incident wave being
received, This reduction of current fiow
can be accomplished by terminating the
receiving clement in an impedance much
greater than jts feed-point impedance.
This has the undesirable efiect, of course,
of reducing the efficiency of power trans-
mission from the receiving element o its
transmission line, a point which will be
considered in another portion of this arti-
cle. This element current reduction is,
however, accomplished in the cathode-
follower dipole.

Cathode-Follower Antenna

Figure 2 illustrates a dipole feeding di-
rectly into a cathode follower of such
mutual conductance that the cathode-fol-
lower output impedance maiches the
fransmission line leading from the dipole.
Disregarding small stray capacitances,
the output impedance of such a cathode-
follower is independent of frequency, and

also independent of the impedance of the .

generator driving it. The transmission
line in the figure wili then be matched
regacdless of what the dipole impedance
does ‘as frequency is changed. Since the
input impedance of a cathode-follower
can be extremely high, compared to or-
dinary dipole feed-point impedances, as
long as transit time loading does not enter
the picture, the current flow in the dipole
of Figure 2 is very low for al) frequencies
for which the dipole length is appreciably
less than a full wavelength. This is true
because the dipole is essentially open-cir-
cuited. when the cathode-follower is in-
serted in its center. Because of this fow
dipole current, the third type of change
previously mentioned, mutual impedance
change, does not cause a deterioration of
the direclivity pattern of an array made
up of cathade-follower antenna elements.

As the cathode-fallower does not load the

dipole efficiently, the dipole open-civcuit
voltage is applied to the cathode-follower
grid, giving approximately twice the voit-
age input to the cathode-follower that
would be applied to it if its inpul impe-
dance matched . the dipole intermal im-
pedance. Since the voltage output of a
digole increases as the square root of its
radiation resistance, folding the dipole
doubles the voltage applied to the cath-
ode-{ollower.

In Figure 3 appears a view of a cath-
ode-follower dipole in which two folded
dipoles were essentially connected in
paralte] o the input of a cathode-follower
which is enclosed in the center portion of
the dipole. The two dipoles were ad-
justed for the high and low television
bands, respectively.

Figure 4 (o, b and ¢) shows the recep-
tion patterns taken with the dipole of Fig-
ure 3, in which the two halves of the di-
pole were colinear. Parts d, ¢ and f of

the figure show the reception patterns .

taken with the two halves of the dipaole
bent so that they make angles of 130°
with each other. This was necessary in
order that the dipole receive from the
same direction at all frequencies of in-
terest.

Cathade-Follower Clreulf

In the circuit, Figure 5, two cathode-
{ollowers are used In a push-puil arrange-

(Continsied on page 30)

Bigure 6
A 12-dipole array.

Gain and standing-wave vatio of a cethade-lollower antenna.

Figure 7
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Figure B

Transmission line metwork (m = the dipole totat of 27). K = (he number of junctions from.en efe-
ment to the receiver, # =the number of lnes corverging ner junction, snd m = nk =
ol dipoles in array. The signal-naise ratio in db = 10 log,om.

total number
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Trpical frovcded-gdrid smplbber plecuil for che GL-SW0I.

V-H-F Tube Beslgn

Two T¥rEs or v-H-F tubes, with quite
& few unusual features, have been an-
nowmeed recently, One, the GL-C24.%
especially desipned for use as o high-
povwer groumdedsgrid amplifier, fea-
trres an introverted anode apd the
ting-seal design. Inside the tube g
comical fange connects the grid ring
to the prid basket, This fange pro.
vides & long plate-to-Alament capacity
(less than 0.6 mmid) and, 22 a result,
ng neutralizing i3 necessary up to T
e,

In Figure 1 appears a typleal outpit
circtit usng the tobes. Mo mamping

of - grid-loading  resistor. i required,
loading  being controlled by adjost-
ment of the ratla of anode and Glpment
varizhle capacitors.

These tobes are being used in pairs
in. tv transmitters, providing  5-kw
peak power m the linear class I oot-
put stage,

The tobe §s water-cooled by elght
gilloms per minote throogh the anade
ard ane quart per mimate throwgh the
filantent.  The glass seals nre  air
cooled,

The 5618

Another w-h-f tohe, & filament-fype
mipiature pentode {5618, developed

Tahls 1
Praterrad types of d-¢ and cemare 1u_hll_

Seresn “Scope Camers Mans-
Sine Kinaseapas Typos Types tcope
Lhrectly Prigec- BT
{ Tk e Pl Sereri
2 IBEI 27
J K P e
5 ETP4 3P s Iz
7 TP : ? "
7P
B 1830. 4
10 ipFs
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particularly for mobile ad emsrgency
communications, bis & masimum plate
dissipation of 7 watts and can be ap-
erated with Tull input to [0 me

The fhtament iz of the mid-tapped
coated type which can be operated on
cither & ar & volts, withon an operat-
ing range of =1, and is sail to be
resuly for operation in less than ope
secedud after power s turned on

The 5618 can be used as an a-t
powes amplifier and moduliter {class
Ag), o power amplifier and oscillator
{class © relegraphy) and cof power
amplifier (claszs © f-m telephony ), as
well g5 p frequency mulifpher,

Eilemost Arrongements

Incelass A use, the d-c plate vollage
s 300, d-c grid ¢ Mo, & sermai) valis
age 15 125 and grid Me. 2 input is two
watts, while the plate dissipation iz 5
wztts. These ore maximum. ratings
{absolute value) for Intecenittent and
commercinl amatear service.  In this
application. either series or  parallel
filament  arcatgements can be gmed
With cither flament arrangement, the
d-¢ plate volthge B 250, d prid
(Mo, I) woltage is eera, dec grid
(Mo 2} woltage is 75, dee grid (Ma, 1
cobfrid-geid ) voltage j5 =B and the
peak a-f {grid Mo, T o grid Mo 1)
voltage s B

The maximum signsl power cubpuat
with the series-Blament arrangemert
i 12 watts, With ihe parallel ar-
rengement 4 s 14 watts, The efec-
Live boad resistapee o plate-to-plate) &
12,000 shms

When the tube iz wsed a3 an e
power - amplifier and oscillates®, 300
volis can be used on the plote at either
<t or B3 me.  The useful power out-
rut in this arrangement at 40 mc is 5
watls and at #0 me, 9.3 watfs,

Plate valtage of the 5018 when used
a5 4 doubder or tripler to B me i also
300 The useful power cutpuof of the
tube when it psed as a doobler ds 304

= E.

MRCA,

LRmw-down comd 100ns witkout ametfude modu-
Bagion, Madulalizn ssseckially negaiive may he
naed if Lhe preactieg of the w1 eovelope docn
il exeeed 115% of 1Be cufrint covdiisone



Design and Application Notes on 5-Kw TV Tube, V-H-F
Miniature Power Pentode and Image Orthicon for Studio

and Field.

wetts, and 27 watts for tripler opera-
fion.

Approximate driving power for the
5614, in doubler or tripler ppplication,
is 73 wait,

Comars Tubos

A b IMAGE oRTHICON, particularly de-
signed for studio use and ather appli-
extions employing artificial  illumina-
tion, is now available. The tube, type
spEsene difers from the 2123 in that
ite photocathode has practically oo
infrared sensitivity, &3 resplopion. s
comewhat  better and  its signal-to-
noige ratio has besn improved about
twice. Since the photocathode does

"EYRCA,

pot respond to infrared, colors are
portrayed  with more  satislactory
gradation under a suitable combina-
pion of Auorescent and incandescent
iimination. T dozs not, howewer,
cover ‘88 wide a light range as the
P23,

Relatively small in size like the
2PZ3, the 5653 can be psed im come-
paratively lighi-weight portable tele-
Vision CAmETas.

The 5685 is wnol directhy intes-
changeable with the ZPZ3

Praferred Tobes

A LIST oF rRerERRED TYeEs of tubes;
inchading power amplifiers and oscilla-

:
!

rand {

Aun o

ol n

!"r e

E

e

i 1]

|i|l

;'F | 1 j

LN
o

£

Plgera 3
Sjmetrnl semsdtivity ehirsaieriesica af ibe S5
for equal walwss of rediang dus sp el wwee-
lemgths,

tors and cathode-ray amd camera mbes,
has been announced®® ¥, These Hai-
ing2, shown in tables I and 2, cover
pentodes, besnn Dypes, tetrodes  and
triodes, and picture, 'seope and camera
tubes and monoscopes,

seepyengeed b the tube deparimeny of BCA

Toble 2
Praferrad ippes o amplificss wed necillators:
|| Magimum Input Pewer vi, Freguency
Typw Claas I sl phomm are eloxs £ !rlepm_ju_-..- rutings Jor comtimuiny cowmerdinl pewice
" T6___78 15 35 &0 75 10 150 200 250 300 400 me

[TA Pemode | 2 2% &5 23 & 6 .. T Mo e aide ; wazs
FE2G E-t-a::n ; i ] a0 ] an o a0 27 sl i) walls
Bz Av Beam i b X 3t 35 6 36 X k1 2 watls
EM B FTIT T U T CUT L L 1 Vb R | el X i waths
07 Ream 5. 2 @ el M CEh M0 e ipe e e g
B15% Heam Aill i 1) il il B Al 55 i : P i wakks
fN25-A Tricede 73 75 75 75 73 75 73 75 il 75 5 75 watts
O e Beam 120 120 1A 120 120 120 140 120 L oS el walls
B2 Triole 125 128 128 125 125 135 k25 125 125 L&5 11l WREEE
Bi2 Tiwade 155 135 155 155 55 L5 WL
i T ripde 155 L85 135 158 155 125 watts
#2E Pentinde 0 D M0 Id sk 130 Watle
Rl Triade Mo 240 240 240 9% . i Wit
5388 Triode a0 2En SR 2S00 Ma 2 23D g 2500 X 28 250 waits
ALl Beam Jed 00 Aan sl o0 o 2 PRt Lt . * watls
ﬂﬁmsw Triode 50K 500 s0p 00 4 3 walrks

«f2

4021 Tetrode S B0 s00 BN 500 300 ELH BHE 425 j15 watts
hiC24 Tricde 1.5 L3 1.5 15 15 L% 1.5 L5 low
Bil-a Trinde 15 LB 1.8 1.75 I3 12 H el w
O Triode 5 ] 5 i 3 ] 5 , . e iF bew
sD21* Tetride Wwoow W W 1 W W W @ 118 lew
ERIR-A T rienie 16 15 16 1 12 LR o ) LS it e ow
EEa-A Triade 16 16 ] 16 15 L4 1 [ lew
B2 Trunde 15 155 105 A kw
8§02 Tricde I R W .. e s lew
el Triode 4 il i i 5 25 hew
w2y Trinde 4 Ay & A 25 s 25 Lew
E5UZ Trinde k1] Ll 50 5 e w
e e s Trinde [[E] ol & i ewr
L | Triode 150 150 15 Hiz wr
*Tan type, Topul walusd pes bobe for pasbopol] aperabion.

sk E rymng This 1yge i@ pecommanded ealy lor spplications of 2 hagh mermilleni abire
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Nos. 10035 and 100239
Multi-Seale Dials

M pair ol laiy "0 i tar Aagllyali
comvald, Livpi pansd aigls @l has 1% pp |
mtiss dees, B w0 %7 Sl Mo, 10509 how
Fla | falla; e, 4" 5 5%". Bew are af cam-
patl manibanieel dosign, sasy b sesat aqd
h#wg dwially asll-caainiesd methandsm, Hhop
wlirminotieg baad & penel inlerfarence. Proe
witan Far mewriing ord morking ausiflasy

b, daich aa i Her k. mic
pravicded an The Ma. 10338, Bondard finick,
alibme plan, Al iekigk w8 ool

JAMES MILLEN
MFG. CO., INC.

MAIN DFFICE AMD FACTORY

MALDEN
MASSACHUSETTS

it~

H-F Broadcast Transmitter

{ Continned from pags 13)

capncitor rod. Here, too, we wsed the
silver spring comtact assembly to CAFEY
the tank current aroend the mowving
parts

Figures 3 and 4 which show the gz-
sembly ready for pocking do nor show
the actusl relation bhetween il -
tance and inductance, In actual oper-
ation the capacitor 15 closed ‘when the
sprder s ar the bottom of the coil and
does nor short any portion of it When
the spider is all the way up, shorting
ten s ood fhe cotl, the capacitor s
cimmpletely wnmeshed,

Tosp Recults

By providieg aliernate raths for
current arcund the moving paris of the
assembly, overall efficiencies. of shout
0% were obtained during tests.  After
operation for several hours, it was pos-
sible to turn the transmitter off and
toacl any part of the circnit The
temperaiure rise over the ambient in
thie’ portion of the amplifier was 5% ©

Funing tests also proved that rigid
support of the codle and their low tem-
perature  prevented . detuning  after
hours of eomtinuonss: operation,

L]

TV Lenses

(Comfinned feam parge 161

calculated for the center of the phaoto.
cathode; je. 8 = 0*,

(8 Awgle of Tiesr: The angle af
wview gt infinity focus will be salely n
fumcton of foeal lemgth, for 5 given
widlh of masaie. Thue for the 2P23
the angular fisld of view we have the
Pt of Figuwie 2. The width of mozaic
assumed 5 | Z5Y height 6" to giee a
saximamn dingonal o 167, For eon

| vemienee. the angular feld of view o

imd o, are given dar horseootal and
vertical fields, vespectively,

(L Raetng Durtnwee: Tooadd in
EmerA design the mechanical e
iEnt af the lens must be Enown,  From
equation (I8} it can be seen that T
nn okpect ar anfmite. o @ mhnite snd
the rocking distance M iz zern. Ag the
object comes cioser, o decreases amd
mereases ) thus for fixed mosaw posi
vt the lens trovels fowands the objery
s the objet bipproaches from infinity
In Figure 3 the variatiosn of 8 a3 &
function of B is given.

LE 3t g not requet to have the ob-
ject closer than 10F, then the lens need
never be racked moare than :1F.

LDy Drepih of Field : Depth of field
i5 & figure which comot be readily
graphed for the ZPZ3 az & particular
case, hecoieze of ke large seinber of

{ Comtimited om poge 200

TEED W

Wi, B iack

Flqure 10
Tening chart ol the place cleswil. With e
ielich O nud, owren d provaile, and s6th 1he coll
werlegh In. we heve dqurve 8 This cail awitch 1§
campsesd af twe shorting hary meanted oz i
bomded miza smppars I¥ parpase @ 8 ilisd
cirault Parge durme in the plade duniagd oall snd
nos farn 0 Bhe sabtpel cwiplisd cuil

AHOTHER Pfece BROWNING DEVICE

m—

FREQUENCY METER
MODEL §-4

Hand-calibrated for up to
ftive frequencies in 1.5 to
70 MC range. Accuracy
= 0025°% of specified
frequancy. AM or FM.

Fregwency mniar. W'WY glanderd
Frlq'uunr[ calibrafor {:h:i"nl:n-pl-.
Fowar supply amd square  wave
modulatar clpltiilh:l R'E"'I" Fd-
AbA Tunars, FRl Tuner,

ENDOW THE EMTIRE
BROWMING LINE
MEERED Tev [NGANETRS

WRITE TO
CEAT. A
Fin

) BROWNING s
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pacamewers- invoived, Analysi ol &
rypical case follows usiog the graph
of M wverswe o, as shown in Figore 4+
Typical Fromple
Analyrg o dvpeeal dase, we o owill
yae & lens with an
F = "
Fon =27
From the basie design nnd 2123 data
the following results can be obrained |
fa} Fruom Figure | we find that this
lems  will provide sabisbactory
operation i, B = 0.1 K0
jor valpes of seeme oty
fromi aboat B olwmens per foor’
at 1727 to aboul 1000 lwmens
per food® at (/39 This esaily
covers the range of sudoor illn-
mitnation levels for ordinary nse.
{83 From Figure 2 we fund that &
feld of wview of 97 weprical by
12* horezonbil weill be obtained
{c} From Figure 3 we sef that &
racking distance of &Y will be
| pequired 1 gover object dis-
tances fromy inhnity 0 3 L we
ore permitted o iofal of lens
mioverent of 17, 0 near tislance
| of 3.2 cam be polesared. AL 2
the horizomtal Aeld §covrespoand
ing o 127} 5 anly, 1057
To uze Fignre # we nvst calou-
Inte o hazed upon the (/= mans

ber,  Dsing equniion {£]

{d

1= i H
27 AT =
1a 5" FLi g

The waloe of M corresponcding to &
alssve van e foumid from Figure 4. and
the angle of view of 127 “The depth
af held for these two pperiuve Settings
can thed be tabglared lar spepafic objecd
distances

§ = . afuriance ™. =,
= L4’ ]

T 4 L

§ - | F-\:I. ﬂ! .\E'I Iil
0 Y BS 1.4

f J5 =

|I.l'“| J |'.||] 15 oo
L4 § it i 173
e 575 In.7

IF e obgect destance excesds the
h_:,-pfrfnml rlistinee. then the camera
may be locused for the hyperfocal dus-
tance  with  acceptable resalis . any
ather [ocwas distance bepween H oand
inhnity will result mono mprovenen
in focus inazmuch as the resultant cue-
cle ol emilosion will alwayas be within
the allowables lomi

Referencus

Ievors dind [esma, Seta Maclori A¥peidug’

Cheaer of Laugsa far Tolrounon Caomerdr, Pres.
ul THE; Amgudt, PR,

FHardy & Ferrin, The Fein. of Opiny, M
L= o -HalL

Henney & Dudler, Hamlbsok s Phojography

AF Mg Scuutific. Barie &f  Fifacied il e
Exgunivring, Meliraw Hill

BRATE BALTH R

DESIGMED TC MEET EVERT REQUIREMENT

The Complete Quality - Engineered

LINE OF FM & TV' ANTENNAS

{44 to 216 MC) h]r

Be gswred of moximem recepfion ond trouble-
free oparation with Brach FM & TV antannos. They are
recommended for iheir simplicirg, ease of installotion
and durability by serice-men, indlallotion engineers
ond dealers, Broch features o comploie ling,. engi-
noered for mosimum performonce ond to meet ofl
individunol problems and requiremants,

All amenna kits are complete, confoming a five
fool deel wost, mon-corrosive aluminum elemenis,
ample down-lead, oll pecessory hordware ond the
Brach Universal Bose Mount which permits o 360°
rototion of the masl fo ony position on any fype of
building afier the mount has been secured. Guy wires
are alio meluded ond give complete profechon and
stobality 18 the installodion.

Broch cnfenmos feclure @ low sterding wove
retta for pook reception ond con be sbhained to cover
all chamnels from 44 to 2146 MC. Bach fype of antenna
has bean tested to give a wniform pafiern over iha
frequency range specified,

ATTEMTION, USERS OF PRIVATE BRANDS

L. 5 Brach Mg, Corp., experdienced in the des
welopment and menufaciure of oll types af receiving
antennas, offers angineering ond  mas rm-ducllun
facilltes far the desgn and production of ontennos
o individeal specifications.

SEND FOR CATALOG SHEETS
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Here's the lotest oddifien to the complete Allled linm of

relayi,
S,
it reploces.
BAecurately machined, Iren-teo-fron binge

ned

ALLIED
“PO” RELAY

A Medium Power Relay

versdtlies Eu.wlr

by relay experts and corefully monuvlaciured by experienced
surpoases the ifrict parformance standards set for the "DO™ which

pleces to frome meon lowor mogmofic

loss, Mochino-ground pole-plecs providey perfect armeture secting,

Dither feoturen

* Contact rating {mon-induetivel 15 omperes ot
B.C. or 100 volts AC.

24 wvolts

* Operating coll veltages sp fo 220 wvolts A.C. cnd 120
vaolts D.C.

® Avollable In contoct orrongements of 3, and 4

poley—

wither normolly opon, nermally closed or double Fhrow,
The Allied "PO" Reloy has boes deslgead with Under-

writers' Specifications fn
;::-y-uulrr'

mind and engircered far
Write for complete informaotien

groater
on  his

ether standard reloys. Wa slie lavite lnguiries en

any relay problami you may howe.

4 EAST EMD AVENUE =

ALLIED CONTROL COMPANY, Inc.

MNEW YORK 21,

DIMEMHSIOMNS
Thrua Pala
Holghs—24"
Length—1 13/ 16"
Width—Ilg" -
Four Pole
Hiulghi—=2"
Langilel 13/14"™
Width—2 116"

MY

AMPERITE
MICROPHONES

The ultimate in microphone guality,

the new Amperile Velocity has proven

in actual practice Lo give the highest

type of reproduction in Broadeasting,
ing, and Public Address.

Tha majer disndvantnge of pre-war velocities bas
beem eliminated—namely "boominess™ op clom
tnlkirg.

® Shost nghd oee vhe gew Amperite Frlapip—er stend
i I”| dmay b guabity of reprofdestiss s sy e
EEELEN

& Hermenie dictorfios b diss ghm 1.
Wadoy digphragm =ike |8 08 hidher. |

. L] .Frm'ururn‘;- oo anple digerd e

eooe LB fwami and Beck,
I!Bdt -ndln dimplrajm feicro-
phang = - digpriminatiaa
NI'I'H hlﬂir.

" Elu Amperita Velsaliv Migre:
phroa w plik wp &k antirs
symephany orehesbra.

ETUDID WVELOOQITY, fAnesl

In qualbby; ideal for Bromd-

ooot ilnd Recording.

Madels F20H-REOL List $80.00

Thern dp o Awierite Miceghons

AMang:  hesi

fir Frary Bl

St e Sl ATED
A, 5
™ infermation and prices,

Addirsas |eoulry
afisaten Dagt. O
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Cathode-Follower
{ Condisard from page 23]

ment so that 2 balanced dipole conld be
ased bt feed & balanced transmissian line.
This dipole was ueed with & balanced
threeswire 24[lohm transmission  line
Filament woltage fos the twe mbes was
fed wp the two ougter wires throowgh oot
chiokes Emd the plave vollage was fed up
the oender wire. Twn MH-abm resisiocs,
i the plate cirewies of the two tubes, were
uetd to decresse the effect of the plate-
cathode rapacitances of the rubes, With-
out thess resistors the series comblnation
of the plate-cathods capacijances would
shant the tramsmission lme and keep the
lir= from being terminated properly. The
ciiect of these resstances on the efective
mitual conductance of the tubes was neg-
ligilale, as they had the efect of creas-
img the tube-plate resistances by wery
small percentnges. . The atamding-wave
ratlo oo the tranambssion Lo steadily in-
ceeaged from 11:0 af 40 me to 1751 @t
2N me. igure F showws & curve of the
gain of this dipole owver a 290-chim [olded
dipuie cul for sach frequency measured.

Tweive Element Array

Figure & shows g wiew of a |2-elemend
array of the dipobes just deseribed This
n.rni;p occupied & space of B ox & x 20

g dipoles were  divided mio four
graups of three each, with the dipoles of
each group compectsd in 'IIiI'H“i:'] al the
jupctions of Umeir transmsswon lices te
fi-ahm wransmission lines, These {owr
f3-ohm tranamission lines were conmecisd
in gerice 1o Lhe jusction of the main 300-
chm traosmissson  line 1o the recsiver
The grin and stonding-wave ratio on the
SM-ohsm transmission Line for the twelve-
dipole array also appears m Fipure 7. It
can be peen tha theee de very [iitle gain
it the 120-me region, This is probably due
to two factars ; one, the individual dipofes
had very low pain at this ireqoency, and
twrn, the input gdmictances of the cathade-
folloaers began to be appreciable at thess
frequencics camsing dipole loading with
the resolt that the pudual fmpedances be-
tween dipoles began to threw off the
phases of the various dipole signals. This
srcomd elect probabiy accounts for the
fact that the gain in the high television
band was not as high as might have heen
expecled frome the gains af the ndividuoal

dipabes.
Nofe

The introduction of vacmem ftubes |nto
thee anterma Enfrodaces a souvce of ndlss
not present in gntermmas mades op entirefy
i padeive elememis,  Lep us asswme an
antenna of 72-ohma radiation resistance,
af meghgible loss resistance, and of mar-
rivw. beem-width, made up entirely of pas
sive elemnenes. [f this antenns were polnt-
ed toward the gky in & direction from
whach Tittle celestial mdiation emanated,
very little nolse '-ullagz wiald afigear at
the termindls of the 72obm potenna. i
wodd thug appear 19 be & Fl-vhm e
seOr &1 oan extromely low temperatore,
30 far as thermal noise was concerned,
Cin the other hand, # the hypothetical an
bonna were pointed at the side of & fwous-
tatn, the soil of which had § recistance of
37T abaie per wjuace, an amount of the
thermal noise being radiafed by the muoun-
tain woubd be received by the antenna
Accordiigly the poise vodtage availahle



pr the teeminals of fhe aobenns would
then imdicaie thai the antenna was a 72-
i resistipoe al the temperature of the
Hanian.

Ir additenn ta the abowe type ol mmsd
the catheele-fedlower anferma has the noise
generated in the tohes themsclves. [t can
be abown thal thiz mabe poise decreases
relative to the sigesl, so that the aigaal
to-maign Fabin iocredses as (e umber of
cathode-lollower antennas m (he array is
imereased, provided the srray ool (he
iype in whith ine sigoal enérgies ars all
o pogerher in phase al the various traps-
nissipn=dine pricions.

[m Fisurt B & transmission-line network
contecting 27 dipales al an arrRY 19 the
makn receiver trhnsmission line s showm,
In the figere the lines direcaly irom the
dipoles  are shown  divided  into aiss
groups of three lims each, with tese nins
groups  further  dividenl smio three sob-
groups of three each, Obviousty the diwi-
sipm could have heen made i many other
merners. o any network, such as sk
in the fgare, where ® 2 the namber ol
lines converging al By cae junction i
 pingle line, gl where ks the oumber
vd juicticme throuph which energy st
pass oo, gpoing [rom g dipale oo the re-
ceiver, the todal number of digoles in the
array will be i* = m. Binoe noise energy,
which is randon in phase and frequency,
upan Fegching amy Junitica nat gnly goes
down (he main feder intn which the vars-
ous Jimes conmecl, but abse poes hack wp
e of the other Hnee only & part af the
woise  energy  originating & dipobe
reaclves the TREEIVEF This i oot troe ol
i received sspnal, since signals from the
yarious dipoles are copnecled together in
phase gt the wirisns jusctions amd the
potal sigmal epergy Teaching the receiver
j= the s of the sigmal eneTgies from the
varions hpoles,  In addition to this dif-
ference belween signal and noise energies
there is another effect that increases the
apnal-io-naise ratic The ool energy
comibig dows = dipole feod Tine tooa fost-
gion fiods that the jumction does not meich
tlee dipely foed lioe, while there appedis
b b 2 match 96 far gs the digoal is gon-
rerned,  This is troe becauss thers are
identieal in-phase signals coming down
the other trafamission lines feelmg inte
the junclion which effectively modify the
imigmatch that would otheraise exist and
doep exist for the mandom nolse signal.

Mg an example of the above, et ns con-
sider the cose of ‘8 lnes of impedance
F/n fepding mko a inaln fransmission line
of impedance, & owith a series Colmection.
LOE&E from. the sale transmission Thm
imto the jusction there appears w be a
match. Looking lrom any one ol the R
dipole feed lines into the pimction there
appears Ao be & mismatch, The impe-
danee peen Srom any fekd Tine is {4 — 1)
B/ 4+ B The standing-wave rallo on
the [eed Nne dus to this wismah waald

[(n-13 R+ B
then e ——————  =32n-1
Him
The trarsmission cosficient correspond
img to this mismatch s
4 5HR dn—-|

(SWR41' W
for mise.

For unit mcise energy actually bﬂn:-i
tranemitted inta the junction from o fe
line, the energy going doem the main line
ta tlse receiver is ibe fatip of the main

(£

{Conisnued sm Fage 32}

EVERYBODY HAPPY?

We are . ... because
NOW we can deliver
your GOILS

IFs lods more sotifociory 1o be oble fo say to you
“Sure we con wind thomse coils for you and deliver
them prompHy.” — then lo say: “Sorry — wa con't get
the wire."

Send Us Youwr Specificotions Far
BOBBING + PAPER INTERLEAVE - ACETATE INTERLEAVE

COTTOM INTERWEAVE - TAPED FORM WOURD
UHIVERSAL SIMNGLE OR MULTI-FIE CROSS WOUND

Sand ur pour weerificalioes
and wa shall be glod I guole.

West Const Address: P. O, Bex 674, Bolment, Calil.
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Engineers and menufacturen will
affect escomomiss with Par-Matal
Praduch, which are ovoilabla far
wvery type of job from o small
réceiver 1o a deluxe broodoos

. Iremsmitier.

Prafissianal techniques and yeon
of - alizotion ore reflected in
the igh suality 8 Bor-Metal, . .

]

STANDARDIZED 5431
METAL EQUIPMENT
ADAPTABLE FOR EVERY REQUIREMENT
finish . . . plus ADAPTABIITY. Efiminate nesd for speciel
made-le-ardar wnity o0 mr']?h., e
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New Type 1250

R. F. SWITCH

High r. f. currenl earrying copacity
S0 amps. max. intermiffoni load; 30
amps, steady lead. Lew loss foctar,

Sturdy mechanical design . , |
: Mycaolex jnsulation.
Fornlshed in ony
number af
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e resistance to (he total resistance seen
e the feed fine ar
"

—= {2
fu—-li Bfw 4+ B Zu—i
For umil noise energy leawing a dipole
the wrmmowunt of energy going down the
main fine @i the first juncton & Uien e
prodece of (I and (#), o Um. The
todal moise cisergy from i dipoles is then
n limes this ot wndly. The above process
repears (tseld for each of the & junctions,
so that the wdal opase energy reacihbig the
feceiver g Fog o it nicise energy % i
each dipole, [* = . Since the signal ens
ergies reach each junction in phase for
uilt signal energy, from each af the n* =
w dipoles @ the whale array, the fotl
sigmal energy reachiog the receiver will
simply be m.  The signal-to-nisdse ratio
for the amenig s then
ENE= L0log,, mdl i1

over what it would be with = single dipale
so far as tubs noise 15 concerned. Since
& does nor appear in the final expressim
it does not matler in what manner the m
dipoies are ioterconmected, so long as the
signal emergis converging &! any fumce
two be equal and in phase, and w0 long a8
thy dipole feed trongmission Hoe impes
dancess be equeal and of sich values that a
match 18 seen when lovkimg Erom the
main lipe back wp inee the particolar
jumction. -

O couree. poise redoction due fo the
anfemans nol receiving from directions of
fugh-nolse imtensicy will be the same for
the array of cathode-follower dipoles as
far any other arroy of the same recepiion
piliL L lmprnuemrn: i simairnnjm
rafip, due io the signal fram a high gam
cathode-follawer siray overruling  noise
gerraled o othe receiver, will plsa be the
same as for any odher bype of array o
eigual gain.

Canclusicns

The cathode-follower antenng system
lor receiving shows cisough promise, 5o
that further develapment  might 1nsakes it
mio o eseful Emicona for wse owver wide-
freqoenty tanges.  Of course it will anl
be: mzzbin-for receiving since the tubes will
tui pasepower in bath directions.  The big
drasback with'both the dipole and the cof
Ariky m that the gain i por what might
be desired, The Tow gain of the dipote
commEs Hrem bwa gources, - Ulse o thar the
tube mwdsal conductance should be as
lagpre ax the trapsmission line sdmittance,
il & eoisiderable woltage lods i5 lhe cath=
ode-talloower is 1o be avoided by the ehme-
mation of & mathode resistor for impe-
dapee moching, and the olher s that
ispecially  di the high =levipion  band,
teamyil  thmoe efects and  interelectrode
capacitance cuude dipole lpading, so ilae
the dipale open-circuit village 12 ot ap-
wied 1o the cathoade-lollower inpur  This
vl lopdiog camses the munsl jmpedanoess
between dipoles in B array of cathode-
fodlnweer dlipoles to adversely efflect the
EBFrey Operadson over @ band ofb rrcque:l
ties.  The desirable nehe lor thiz applica-
Hon s the same tube that fs desired for
many r-[ appfications, namely & bobe of
hagl muteal copdoctaice anmid low ingeg-
electroede cagaciances and low inpuy con-
ductance.  Probably  fmproved athode-
telbower givimnas could be budll with the
b o Lphthouse tules, The antema
will always have the disadvantage nf re-
|'||||ri|'\-|: [awer Ermem smme FOIRTEE L Oper=
abe irs tnhes

ol



2-inch watimeter....

v o for discriminaoting usors
of fine panel instruments

Sirmm| Chitogn 438 Ibwai

« Conodo, Badkhick 1 Lid, Londss D

The Industry Offers

DESIGMERS FOR INDUSTRY
COAXIAL SWITCHES

Coanbal wwitches whick are 2a3d be [Balore b
MenEng-wavd raii aml b wllizeeni-chnunel
cleatiom T M Bewn momiced b e
sapmera. For Lodussee. los,, D)5 Deupost & s,

Liiewitdara] L1, L
Thres tyg=s ais svaiiahle: Tege O vawr less
than 1250 4o 6,000 @ lesx tham o LB W
a0, o] mic. Engle e iwa osirinn. fepst]
faype Dy apcomiels

Tur usg Sl AL g

—sumich rfulatal 10 n postlian iy 5w =
olEEIDD, ey e win - pic¥ibioes, Inr E
wiel] BKG-AFL o torrpa Y, B oppplica -
i where power bandimg ip & Isitor. emele
et Teo prgiien, Jur s with RBGOEN

CINEMA ENGINEERING
FROGEAM EQUALIZER

A program cfalaer, cype G000-H. deecamme
12 b equulicdtbesn a1 B0 cpcles and 1 R
e ke in celibrebed and Jdetéated 4wo dYy Eleps
tas heen ansessced by et Tivema Engmeer

ing Cog 190 Weed Werdugn Awve. Barhank,
Cue|

High nnid R4 rrequargy  agienntbiam. up n
wi A Steps e accdinplised e Tnrn
surme caiifralp  in g rosmder ook e es
riwr R,

Tl 1d il vo mdala N hie
wrawd  duborimon . over  bhe

Ecnaheer B sadil 1 el ooes
oiriHarinng,
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AIRBORMNE [NSTAUMENTS
FOLAR RECORDER

A jpodar recorder, bipe Bk ling |
Ly Airbone - lmsb !
Biinesa, M.y L
almaradf anarema rad ik
ef vhirls vOoHOEe d=b Cirpi & '
richmila paate as mdin] diglamce pgoins|
jicd Lism

CEery o pomrmsiieid uk revesd Ivemmeslueiide)
prd ruphl wrinipgE 4 niiplesd weilh lnwr men
nwdrmbaat. Can bo proveiml o= ekher poinabile
o reckiiiguiited lorm

iispapton 1|
g I,
nrerd v ke

tliF F=tafil
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BROWMING FREQUENCT METER

A [reyursmy moter, model 5.0, Seslpned o
meeidlucements In e 70% and 1251 me hand
hos been annoonced by Browning Labonories
Ing.. Winchesicr, Mast. Mepsr lealures a2

5 ghlier hasd, of AR er OSSR
whers minar precau & A EaiEEm.
A whrp ankemma wounted B the slde o the

ih
the Eramemittes

gnbiner formashes coupling
: i ERiFYing

may he tekiceped e dorm

Avathbls in  vingle  or o spea@ol be
HutfeiEs oelduer o hols lands
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SUCCESSOR TO
RH-243

An abepixgion ol the iowous AET cpmial unit HETC af
dura mpch oo boges oot

® Soaller fize (1" 2 %% ¢ 11252, moro thon 4 sssfler
them BH.243)

= Smodler Wedgh! [Less thos W the wesql of BH-281)

& Impewved Aocamony jeon be mode jp 2008% aver o
Ismprrotire rasge af — 55° O s+ B¢ )

® Ceretier Froqpeoncy Beege [3-15 mo Purdasenial ond
1575 me Harmonic Mode. compared 10 AHE: 3508
BOLO0N oo, )

* Trus Harmafic Seal
® The Geusine Sability o Wire MounSug
* Complotely Infsrchangoeokls with AR

REEVES-HOFFMAN

CORPORAT |

SHLES QFPICE: 0S5 EALT W

FLA ST 131
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ETREET, MEW ¥ T E

CEHERRY SPREFT. CARLIREE

-, .
ANOTHER 77 ce BROWHING DEVICE

FM TUNER
MODEL RV-10

Small, compact, easily
mounted high fidelity Fiv
tuner. Armstrong FM cir-
cuit. Range: from &8 to
|08 MC.

T-.'iql.rllh:v malery. WY shandand
frequoney  eallbraber  Chellledcopn,
Powsr ampply &nd square  wews
modulstor Capaciiancs Rulay. Fid.
A4 Tunars. Fid Tunaor.

WRITETO BT -
MLl KNOW THE ENTIRE

[, BROWHING LINE
CATALOE T s e

ANANTOEEE, K

FOR PUBLIC

ADDRESS, RADIO,
and kindred fields,

400

JONES .:°°.
PLUGS & SOCKETS
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et panl wErs
St prosae
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Ealatag M
ghvas full imforma:
W G EGETRLETE
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L sdaviaed Jrem page LEN

@-R F-M MOQNITOR

An l-hh momber tpps 1IA-A, which provslos s
o0 [P Indication o esnlex Iregancy | gLk
maenkian 6 parceniage omeedglyiegg, poaibjee
neguiive, ay peak-biepeak and o lemp malicn-
uon  H praks B #xosax & perederEimined
Cazneral

percentage, hes besn  amidunced by
Hethg  Lampaky, WY Mastachiudeie  Aveser.
Cumhbridge 3 Mais

slabihcy of  eestir-dreffuedcy  hdicalnn  de
rl'"rIF’:'rl'lh'If #ich that oltalmed dad & o AREEEORE
i Lhe standard bemadcasi hand, so thar o
dilibraliod cSeckcd mwed bl meods durceg  Lhe
speraimeg day, henck & mamols adbcatea can
b: meml 2d P Erensmnitber cngooeet's desh

The moniror wse® &  [oURDer fped discrim
migder wkch permelg $89a nie of a3 nwe iedar .
miedlrbe frbquisety.  Lww budio ecigal dystces:
EFL OOV, orea meagEring fisoreinm and
WwHeE with the 1vpe BA-A distortion and nodde
ieler  amd  the  oiResr  Jor audio mosioriag
Lglsrent  distortion ik sexd. bo be o bmix | ghan
2% and dimworfions  ag bew o2r DO o be
meddurak - Hoide laval 33 i 0 Ba ad lEast
™S odb below NS madlaion

DUMCONT HI-Q CAPACITORS

A Edgh-0) aapuathar, which 0 guid o hawe a
|I=i:;}rr~l rudistange  of I!ul:l.u J!:a.-i.ﬁ:.". 1 Then
me i i 4 power bargor of JH 8 berm
davelored by Dhimon: Ekerie Corph, M [-rfu
Bere Biveed, New York

Avallablé m cagacay mandes irom 5 La D0.0W
mmifd dn B0t 10000-wolt renges

TRIPLETT ILLUMINATED-DIA&L
SIGNAL GENERATOR

A sigmal penmwior, model MR with an ifem
wmated - dail, kod Fes fumdemendal runpes ol
14 kg g0 49 me abd fwo hzrmunic ranges
recily  edlibfated fromm 38 oo 130 oo, Mais  Bean
semomneed W The Tripkit Elcses) Traprn
meat O, Blafien, Ohig

Lirpmll sexlelimr prowdes Sor ingernalle mecal
shited wignad (varlable O go JFE 52 0 ceches @
Varinbfe emglitale of external modulusion &
o 15000 exelen: wnsimadulated manel or »arabib
audio 8100 wally 31 E eyles

B os B

PRD SLOTTED SECTION AND PROBE
Shortted wseiens aned probe com'bing fioms, frudure
n

ing Fricvion-drives paobe cartizpges

wranced by 1he IF‘\::!'rI!.—.llni.- tesrarall il T
welopmest Co. Ino. 66 Cour 8e,  Aoookiys
¥ Bearlngs roll I precdadon g

wiekeed Foiweys made from Baidened oo
wicel

Slrden seetionl amd w1l wwits ol PRD smicn
wuww bewl egoipmess] Bne a2 aveilehls inoadi
the slszs of waveguide and coaoal i
mmmnn use e frequency . b=t lirtwren
BCD e 40000 mx.

KEPCO LAD MULTIPLE POWER SUPPLY

A powrr wipply owhich  dondalie 1w can
mupnaty: varwble B dupphes dedwvaring {jpom
Tt JHI »olim ac currenie wo bo 050 e -ane
variabde C wmpply delivering fram —53 w30
wlts WE 5 ma, wnd ane heafer Snppds fes 6.0
writis. At ¥ wieptres, hief bhecn deeclopged B e
Koo Lahsruborie, Tnee, 4241 Roopewsll Avi
nue. Flushing. .Y

Two 6Y8 contrnl dubmy are oded o [0 circwi
Ripple wolage i said o be s Yo § mills.
LLLTS
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arad duir conceols in o amesbly  rooma.

ature,

A size, type, style
plet-made

for every need

"Half @ Ceatury of instrument Hnow-Heow s
Bulli Inte These Fine Electrical Maters™ ., .
in sizes frem T ta 7" s 8 wide variety of
cose  shopes and masnting orrangements,

Mo mareer how apecialived jour  reguiremenas may
wenn, Gt glaere are thar  Triples  bas
eiigieered and toaled pp for 2 dexign so nearly akin
chat 3 P inesgensive. changes of additinne will ippearance, amd  dependabalisy Ler

s 1o plastic mobdigy, frosn @oving elpmmnag o
disl [awts, all are fabowated in Tripheit's modeen ake-
cendinmnad fasteey. Equipped wicth specisl humidiny
This selt-

L

nfice, |wrre and pve precomee eeriermancs to FOUL imsru-

Triplett N SRt L T s Wide flangr, v flawgs
r P anta rical - i i X !
Ins¥rumant FM‘HF, -+ » From serew  mighane nt-FIH- 'l'lﬂlﬂ'ﬂ“ Service v = o Lsiplere FHaES, .Irnp.:\r.l'm and ﬂl?lrﬂl-ﬂi’.

DT

Be sure your fles ore up-to-date with correst Triplett cotoleg ond descriptive liter-
Write and specikly amy particular types i which intersited.

TRIPLETT ELECTRICAL INSTRUMENT CO.—BLUFFTON, OHIO

Represettiions i FPriozipel U 8 g Cesadiin Crees

wirh heeter quality cespral and consequent saving
pleeady w0 vem
Coenplers meter sarisfasmon in youre | pec formnc,
Triplert wdd

mintaens & Oodd engineerisg stafl svadible cm shon
These erguneers wre ready to help you with
pase probless and co bring von the |sie practices Pesiradion riectal diafs and
i dnscpsmentation from the l'|'ri.|'.|1|.'t= |lzbarstarien. piber feafirsi svaifable os mosd
Cumgpleee fsedities Eor ahook, vibaatson and humidioy oy

compaaned  [acbory oeany o overall prefin markup  ceming o reyoired under JAN speow ;

dddress Dept. AR,

Slees I He T

Raand or Square
a0, B.C, RE,

Raetifier ar Dynamometer

Moldad  gud amstal poes. Rear

PERSOMNALS

1. K. Poll, has Bean named géiernl ahbes-
perploe pnnmaer dor manuiaoiere e owell e
webber divciides of the Asteld  Corpomsion,
Lemegnr, Divie

Adlan W, Parles, Jro is ses bead of abe Beli
wpgineering &l sales deparimend ol Uhe Air-
grail Badio Corpogation, Bosutem, M, [

4. W, Paben, lormarly with Hasih American
Plitips * Co,,. i3 e handeng - pabbcily  for
MW 1L Coflege of Enginscring. BB Erwmee
& niveraiiy  Avense, New York 3, NOY.

Mool MoMssghbom, fwrmer ghiel of she sllbza
fipn secton o the FOD emgingsiing  depart
mewi's brogirare divisoa. has joined Uoe siall
al MAH, as assisipm dimector ol e
WitGEring  depRriman:

Hemy L. Dabhrowshy, lesmer G0, dewciop.
miFm rmmineer, hine beew nemml Leehimienl B
perdisnr o 1elevisiom dnr WATVY, Nemark .

Edward H, Fewvis oz mow 1e2liiicg’ supreenane
@l i apernlioed o i T Fdl, Mewark.

Thamas E. Howird hes besome chied  Spge-
weer oo RED wed KED-TV, the Si. Loans
ok - DHapabch  gadig and dwlevissn  sleloas
Heward  spoesds Robert L. wha  hae
pesama manzger ul the New ¥Work Dadly Bews
felewdicn  SEE LGN

F. P Ay had sengned as asBiLaAnr pen-
rral aaher . coanagds ol abe radio divisian . gl
Sylwasia Flectric . Profects Int. apd sopsred
rmrLawilerstap In Une Dizie Eede Supply Cem-
many of Colomsis, 5 G, shem b= hea ie
vicy presilemd e phkislant genera] mamager.

Mabdlin Esstham. chiel enginesi, and Arthur
F. Thimsen, wicc geesidear tha  Tlimctul
Rrdin Compliy, meeesily reeeived ternficees
al :nrrlm-m;ldipn [eum I_L: Mawy Theparizsent.
Muraza ol Ships, for their rmontobulions 00 ke
wiscegsginl prosfemion of the war

M, Ward ZTiesmer, lormer. eop  presideonk
charge o the radin tobe division, Sylvs
Elegtric Produzti. Inc. han ssen aggainted
vien -rftlldm| in charge o manufactoring
perifioem for ifl enmpany  davidinne.

News Briefs

INDUSTRY ACTIVITIES

Commer=ial ¥ |lremam penwwsl &pplica-
fipns musd e be Slad poice 12 che daie of =-
grathon. FUC glases bl operabars sigubd ni
Wil ounclf heir licsmper mre alboud e Sxpre
ewlnre applving o iemswal, provededl serviee
toquinsmients  are mel.  Apphications Iﬂ-iil' [£8
flml w1 any vime within the lssn wear ol 1k
eEaEs DETHL

Tim pracandiire matha Lhe el ol Uer sEries
o FCC. poders which #ere prompeed by ghe
aoar emergesgy,  and inkrssbed  primasily ko
mariwt oo cal ofgralers  whn,  becaoes
wuriinet coenditonk, difl ol have actsdl e
peaginn ol Eboir Tocssed, foakl et ascerbam
thier espirclies dates, o o obher renadie be
yond ther gomirsl |I||||n|| it dilliewia  or w-

LITERATURE

The Haydam Mapuimchong Co, a Gubridiary
of OCemeral Time lobtvvosenes  Corp,,  Ebwi -
Elm Street, Torringroa. Comn., bas rehassd a
Ih-page  cmlalng  an o SvwEhranoos . pming - mi:
brm, thioi  mobwssmenc:  and it
Canlog hag  phooss, peelle dipsbagy,  shali
drawings snd listings «f 122 speeds, wolnges,
lreyueneies, shalt sipsg, atc,

Caalog may b obfsmed Ep weltldg E b

Ffamlin.

Cormell-Dubilis  Electrig v Saych Plan-
held, Mew Jersey, bawve eglemitd g J-page
grhalogr, Mo AN

Nhaatrkled with detsdi drewmingd an well &
zadlrones ol more thes 20 difleresl ohsses ol
.-_I.Tu.:ltllﬂ.

Eleciro=Yeist, Buchannn. Mich, kave sub.
lished a trallebbiy, M |5 oo the B W B0
doelasl  pick-1ip  ihieretlione bW stringes
i wihEdlE.

Dapten Alrorahl  Produsss, e, b Neoin
Suegee, Dayon By Omig, Bave celénisd ay
vight: page  baoklel oo Uhe reduction o pre

povstle s Rl fmisly aenewal applic

Wire Recerding Cerp. of Aanevioa, (591 Haleey
Sirerdi, Brigmklsm, M. ¥.. haes urun drar Al
Lifers  and wanshcturing  Facilivies ol Si,
Geworge Hacording Equupinent Camesnt ol Mew
Yok Crty. | Sullives m peesplenl al v
newly jormed eompocstios  Bobed J. Marshall
i chael  engriteer:

Ay elecirojio  vesesrck  ST-ncrm  dbistedaiineTl,
LTI} ?ie krewn ae Sylvkiie Cepter, wall bir build
@ Hagsesta, L. L, M. Y. (ifwand was hroaan
reermtly af the sie ke Walrer B Poor, cha
man -|l:-| the Basrd of Swelviniz Eectrle | Prod-
(1144 S Lyl

Actividies a1 the center will le onder b
dieetion of Dr. Rennett 5. Elledson. The inigial
badlfing, which will Boume physics laba, will

.I.urer ayep M4 acree of the st lacing Lang
mla
The sults vpernbloms of Frod M. Link and Lhe

mannlaciering  [wbons ol  Lisd  fadin Cor.

alin have  teen cimbmed el Link
qu'a Crnrnoration. 125 W, 17 Strest, MY,
iy

iom Bkstie B abicrall resle

Hopkler Ssiails commee ol peedipllaiinn sixtic
il desoribes 1ra mulbeds destloped By the
[, 8 Air Forees uuu.-']l_nli: ihe war dnr mreatly
redieing Lhis sini=, 18 mokhodd s assil
ennniet o mabl aad cesante anreems  Rllings,
which T ceajuncrid with pelpolbyless wire
inpwhate fhe antmos srilem agalnsi coroma dix
Feirpe, Thets Riings are made ba be o el
o8 matkher beaoon, comvnss sefde End medese
Ing wnd iransmitbeg Ankesda

Ward L i Elecirie G y, i War
non, M. Y. wawe fmuounced publication o &
calolog (059 which desaribes and (llosbabes
whoed  uniis |0 resstars, rheaseild, and tadin
wmuieur rebue

Catabat may b procured by woling W Hadice
aiml  Elecitonie  Chatrdholee  Divislon, Wanl
Electriz  Cosigasay ¥ W Jackiom

Elwd., Chicagn 4, Mlinma.

Tha Maletron Cwp. 950 North Highland A
nos. Lés Angeks B, Califoraii, have reisred
o leur-pepe. beiletie deserlbing (=eorge A Sur:
Birtk gnicrophoes hmme azd atads, whesh [as
fwre air-vnlvn gesgenl, ceaterlesy and amedieed
tuhings, bell bearnags Taninrd, sbc.
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LEACH RELAYS

BETTER CONTROLS
THROUGH
BETTER RELAYS

LEACH MIDSET SERIES
fer SPACE ECONOMY in

MODEAN DESIGN

Leach Midget Relays meet today's demand for compact de-
sign—and assure positive, dependakle control, The Midge
Series affers a wide choice of types, each so tiny it weighs
less than two oonces and all measure less than two inches.

When you hold a Leach Midget Relay, between just two
tingers, you can readily see the evidence of manufachuring
skill and HEectrical-Engineering design that's typically
Leach. Here, quality materials and careful workmanship
challenge comparison. The term "Mighty Midgets' is aptly

suited to Leack Midget Relaye.

LEACH RELAY CO.

A0 AVALOW SOULEVARD

LOB ANGQELEE 3. CALIF,

ZOPHAR
3 WAXES
3 :ﬁmvuuuns

EMULSIONS

FOR =
INSULATING nnd WATERPROOFING
of ELECTRICAL end =~
RADNG COMPOMEMTS
L ]
Afsa for L
- CONTAINERS and PAPER
IMPREGMATION
L]
FUNGUS RESISTANT WAXES
L "
ZOPHAR WAXES and COMPOUNDS
Meet all army ond novy
specifications if required
L
Inguririas Invited

g FOUNDED 186
. 122241k 5T, BROOKIVN, N. Y.

f aver |00

papars,
many on
Eomimuni=
cations,
radio, and

audic
resmarch
and angi-
naaing.

. Mareh 22-25, 1948, ot the
LALE HATIOMAL CONYENTION

and dee

147 englneering exhibits
ot the
RADIO EWGINEERING SHOW
Grond Central Poloce,
New York City
Doy Registrofion Iy E3.

The Institats of Radis
Engineers, knc.
1 Kast Thh Sirect
MWaw Yeelh TH N V.

AL teehnical
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Times-Star F-M

| T omtimwed egmi faire 00

Ewilched mlo the circose for sctup bee
whenerer the gain controls are turied
i the normully-off or i figidy o Flon
This feature saves muach rinm in coe
ing records and tropsetiplions, espe-
cially I Hght spots where sewernd
ghort s ansountements are run close
tngethes

Two types of ployback hends ace
used | ome” for the reproduction of shet-
lap-base recoids, and the salwer™ fos
ligh-guality plastics.  Hoth sets of
playback wrms are bricdged 5ol
switching ‘is pol necessary o change
overs; fmly fhe proper filter siep nesd
be seleceed

We alse use two poruble progmn
record cabineis, mounted on subber
wiheels ancd linesd with [elt,  Records
il wranscriprions are arrangesd ag
covding fo program dimes by the pro
prium tlegactoment and wheeled - into the
operotor's rensls, Thede cabinets womke
B WETY OMNpAct nd  BaneE-SA¥onE ar-
tangement tor recordig pperations

The Troncmifter Rooem

The tramsmiteer room includes pwao
metal spare paris storuge cahinets

Muounted on the wall between thes
rwo cabipets and away from all A=
amd Tt circuits, s o power  sapply
unit™ For the consolette.  [n an enguip-
ment ek aee some of the nwdio egoip
et

Here are, from top to botbom: (17} A
ipare vu meler amd attemeator,  This
meter s normalled across the trams
mitter input but can be parched to
any other crcuit or used to check the
levels of incoviing  renuste  programs
(2) Nojse suppresaor®™ This unit ha-
proved very satisfactory in reducing
rechrd seratéh amd groove nodge, A
remmbe gate circuit control has been
marites] en the consoletie o thai
proper apppression levels may be se-
lected instanily at the control desk fo
different types of recovila and lor foisy
trapserlptions, or taken ouf entirely for
virice and high-quality pressings. This
comtrol was instailed in the space arig-
inally ctcupiod by the consalette meter
awilel: the switch waz  remgomed
insude the consoletre and = eaqily pe-
peesible from the top for meter read-
ings. (3} Limiting amghifier® (4]
Variable line equalizer.,” This egqual-
izet ia perimatiently eonnected across a
remabe lie from the Cimcenses T
Slor news room and equalized fa [3

*Prckermnip.

R4

NRCA BIT-9is80 0

Wschnbml Issirumipesd Carp, BHAR:
BRCA RfAL



JH STARILIZED HEAT JHO-T

[henigned 4o Ta-nmu-l.: -'-"rulnllu frum Al
ki an TLL L L L)

::ﬂhr:fgu-ru::. seanderd mpplistioes.  Largs :I'-
pin hase. Wi secommEodie mask JE Beabdars
hesides aprammaditind more thee e small
jiskdar. Heapsr B3 ¥, = 118 ¥, ctheds an
gpucinl arder. l'.ln:rl.'h-lg jempemiwes W
filus ar meEs 1", oihare alea ap soesiad nrder.
Aveilwtde # doohle pusé on apeeinl  order,
Crysbaly  nkactresdistically wiiclded Aaiter
thermal insulalies reolis o Jewer hesder zui:
sl FONENmEEELOn -"|.| gherter warm-d@ fume.
May ba mostted in sny posilics,  Alin aFmil=
ahli wigh gven ennbral,  Eatire ot is cugged-
v Beusli lor g, depandable sevisse.

Write fer llustreted Folder

The JAMES KNIGHTS CO.

SAHDWICH, ILLINOIS

NEW!CompETE!

Radio Catalog

140 Value-Facked Pages of

fn LATEST omd BEST ks
RADIO » TELEVISION and
ELECTROMNIC EQUIFMENT

at LOWEST PRICES
Wrile har FEEE cegy. Address Dapl B-5

ke O5F Jack sbop J owhich contwin

packs normalied w lour pre-amplifiers
(condzined. w0 the conselefte ),  wo
furnmhles,  (he nise sup |llt'1.._l| wiilh-

seletbe ampd puat, o I'E'I"'Flllul-\-l- cail, Tl
ng amphfer. a 204l hxed . pad, ol
thi prpnsmitier gl Thw preE el i

«is filler cirenn s of the eonsfang
wnpedance, bolapced, bridged=T type
il ig desigmed for |'-ri."|:r|||.l||:|.1i.-\. alhegy-
witkion af awdic Erequencics. A G-l
mrimiom boss fs aptaioed at 15 ko, with
i appraximale M-l onaionnn loss
hiefow SI'II.Icps. The Tremaency. Tespaoise
gives n maxmmnan efualization of ap-
précimately 200 db hetween the high
andd low Erequencies.  [d} Jack srip
2, which s o led Looa high-fodeldioy
fine (18 ked line from WERLD, onr
meltiple jacks, a '\.|J-e1;.'|:|| HEwE  Fooim
lime, amgd s remote possiions,  These
postbioiis appear it the consoletie on
posilaons. 5 and 8 Kensste prograns
wre checkerd o by pressnag e appro
printe remde boton aaoeither mige
position and Wivowing the nixer kes
o Awnditror,  The spare v meter may
then he patched jmte the el e
terainne e semote levels and too cal
rulpte the approximate ammnk isf line
equalization fo e psed for thog par-
ticular setupe Mot remote termina
pions bave been tested and checked im
Erior tooair time with equhiztion set
tingrs newedf fir fniure relerence. How-
evel, iy specia] events o one-tim
pickaps ariss rI||'-'i|1§ the conmse of wlt
time andl can he mansfEetorily equal
tzed by the ahove methed. (P} An-
other jack strip which contains inpug,
oartpart, brikgig and molople jacks for
progrom and  monivos camplifiers and
terminntions for fravsmittes and oom
soenie telephones “here are 10 spare
jacks in thiz strip, (8} A spire wari
able line squalizes™ fod wse o Temote
lines nr wherever needed (¥ Pro-
graom amplifer” (0 An a-c conivol
awileh and mdscibor lomp. (01 Coil
binnk, im:luae"iu.g three SfHlohm  isada
tiom coils, one spare 2l Goced A

fenuator, aml o presniphasls flie " anl
foxed attenuaton
Tt anather  sock  are  additionn)

andio equipment, rom top o hotiom
{1y Plate current svetér for progran

aml moniter  amplifers. (8 Fre-
puEncy mapitar.” s andl (4] Heat-
frequency  oécillater” and  eiseortion

iied naaseE meter (4] Spare progran

amphied™ (&) Mouwitor amplifer.®

Hemode |_-_|;:|i|'- rrntrol for this monitns
[ Corfimed on page 390

HRCA R,
TWHCA B4 LR
MRCA oI
FYLE. BM 1A
SRCA

L .

HECA Thac

e ——— e ————————————

MEASUREMENTS
CORPORATION
Model 59

MEGACYCLE
METER

Hodia's nawssl, mulfi-purposs ngfusant oo
siding of a grid-dip ceciflasor cosnacted b il
power pmpply by @ feulbie card
Chack thees applis gtfom:
® Far & iming the i lraguesey ol
Funed glremita, astennos, bronemiciss
Findd, by-pats condenuiri, chalos, eail
- For Wy oapec , el usiomen,
@, mutzol jedssioses.
¥ Far prediminery lrotking @nd elignmant
ef retalvar,
# fa on suxilliery sgnal g t "
inted sr unmodilabd,
& Fod gmlenne benlig &nd wenumibsr nou-
tralizing, pawar off.
& Far bocoting porasilis sirvuire prd wpurios:
renonafidie,
s Ai o baw saneliivity mestver e ol gl
Erading.

R3S SPECIFIC AT,
MnIFa T u Parar Wik 5'.!5"1“&-!.
Siaadwd Sgea wewnts | gha gk 7V deap,
Fasi dwrrsttn Onodletor  Ushi - 3
TH Ggua Gararnien siciwaier] T” Semp
Sqin# Wyve Germnaled TREQLENCT,
i Tuiw Vedmiil 2.5 i, 1 45 m
FHF Fanls Rama b Fisad prmd jikip-lopoih.
Hmtrh S MEBULATION,
Eapacity Hikges Cw ar 120 cvdeap ot
Mrguen Melet aptainak
Faxin igaree I:lltrlln! v SUPMT:
s, = ey N0 wpby,  A0-4D0
eyelemr 20 wiiiy

MEASUREMENTS CORPORATION

EDONTON

ﬂ HEW JERSEY
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10-Kw A-M Installation In Puerto Rico

Abaivi, wlapdoap viaw of ghe maduislar,

Abwie, view o WIRE hmildiag = San Jean, Pusmo Bich, which hegsss 18 ke sm LrmeETRi e,
ewm Ban Pl A dveosbeweer

soararlig b T4 ks, The building s bossted seven mir miles leam dawnt
directinnal gntenns wrray i used 16 pravide 4 sardioid paitarn; fafl Ihiw gower @ wied [ar duy
EAE Dig8 wervics, Dalow, Cortes Redael Merzadn, WIS Engiseer, inventing & rectifier cubs () (e
@aie reckifier pordr pupely of the tressmitier,
Bl e folom, enginear Murgada inveriing 4 1ube i
aRalbEf sicboa ml the rrpmamideer

Electronic Research & Mfg. Corp. WHEN YOU CHANGE
A Service to INDUSTRY YOUR ADDRESS
nqa:.E.fﬂ end Construction of R e R
Blectronic Equipment for Any Application L rell T3 v ot least”four wesks in
wlditianul wid wa sane# doplisass sspies

148 E. I5th St Clevelond 14, O. - Ph: SU. 1758 12 [l oS ooemin, et wx snner d
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AMOTHER ‘Z7ecer BROWNING DEVICE
nr—

FREQUENCY METER
MODEL §-5

Aceurately checks froguoncies
in one, two or throe bands,

fram 30 to 500 MC, Custem-
buile.  Crystal frequency sta-
bility equips it for extanded
use in locatloms whare it B in-

convenlent te chock WWYV
signals, Accuracy .0025%.

Frequency mahers. WY slsadard
fruguarey - colibrater  Ouaillzscope.
Power supply @nd 3quare
modulatar Capacirerce Ralay, FM.
Abd Tusars, Fkd Tuper,

wHATE

WRITE TO
DEPT. A

FoR
CATALDE

ENOW THE EMTIRE
BROWHING LI_HF

INGINFERED for ING

Times-Star F-M

(Comfirugd from page 37)

i# located on the extreme lower ledt-
hand corper of the consolstte, in the
space origimaily wsed for the monitor
phane jack.. (8} An a-¢ conmol switch
and indicator lamp. This switch con-

tials i-c power beall eyoiptisent i this
rack cxcept the crystal hester ciremt
in ithe dreguency momitos. A spectal
power  supphy™  is availalde foc thiz
monifar, A special a- line i gon-
pected Trom e power ciromit to the
transmittey  crystal  heater  sopply
source =0 that all heaters ire alaays
o Space is alse providsd on thig
rack for installation of 5 transocbssion-
fine maonitor,™

Al egpipenent 18 readily accessible
for servicing. As an aid o locabing
putential soirces of trouble, p 50-waty
[153-wale Tapnp bull hns been mounted
in the back of each irapnsmister unit 5o
that all parts are fully {luminated.
Heat from the bufbs is ned sufficient 1o
affect inside temperatures. A ther-
morneler bas been placed inede eack
uhie =0 thal consant watch may he
|r|a.|||:a.Lr||:d over each stage.  Often o
empl1-rié8 in, temperature, ;ln.'_{'n.‘nnlpanli.--l
hg.wlu:'!.ung: or fectuarion in pate o
grid ‘current, is sufficient warning of
u'ﬂ'l;é’ml.in; trombibe, which may then be
corrected before it arioally happens.
Fans have been-installed bn the wop of
each aodio ik se thai air circodation
witl be improved

Ope of car most wseful paintenapce
pids is a portable test equipment dolly,
in which are n tube tester, wacani-
wbe enltmeter, ‘scope, Lools and sup-
plies, etc

A large section of the wall lehing
the lransmitter units b covere] with &
iramed boeprimt of the complete trans-
mitter and conteol circnits.  This dia-

gram s large enough te read acros-

the room and has been & valuable aseet

in maintenance amd Erouble-shooting.
For petwork aperation we plang to

imstall soon a special relay receiver,

nihE, 4EPaAL
ERCA MT-FI5S

SEVEN-TOWER DIRECTIONAL ARRAY

Exven lawer dur

Larrey wy

IRFeE ol | amedr driay [or diveime coverade.

ul WREX, Duluck, Minssiiw, S5z bewdrs are
aaed furipg (he dlghe, eed thie scveaszh pewer wHIA

iwna night-pagtarn tawers mekas up &
(faavipap Wloes Kaaq |

| STANDARDIZES
{ON "XL" PLUGS
i

T I;-:-pul:.r microphone models

RCA|

sochas the " Anpoonce™ (Type KIN-LA]
{shown ghove), Junior Yebociry M-
A056), Aetoprissure [MI-GDZ6, MI-
6027}, Program Velocizy [MI-12002,
pMil-12003), Asrodynamic (MI.6z26,
MI-6228), bocavse Cannon XL's are
guality plugs, yet in the moderaic
price class and available everywhere.

|

The RCA o

Faldaciin acto- l
natel
xbr;ﬂﬂ _i"r!

RCA is a big nser not oaly in the XL
bue also the Cannon “P, DP, "K" uod
“AN" gesies in muny types uf equip-
ment, Cannon's reputation for gualicy

A% 13 LN XL-frr PLUG
LIST £1.70 LIST fra2d
and dependabilicy i assored in RCA
ejuipment feed wids Cannon Plugs,

"Il'jll:t l'u-r FRP-E caw A-121

:Iur u-f Im I
Casmua :Eltl'.'lnl.' I SPMCE 112

CEWNDN]( <

EINEINTRIG
Lovedponit {mgony

IMY WUMBDADT §1.. LO% ARGELES 31, CALIF.
BN CARADA & BAITISH EMPRRE:
CAHHON FLFCTRHC OO, LT3, TORONTG 13, Q.
WORLD EXFDET (Eaiceming Ariliah Bmmsval

FRAEAR & HaWESY, B0 CLAY BTREEY
SAM FRAMCIECO Y, CALIFCaia,
A FRESIHTATIVES | FEHCIPAL CITIES
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Maintain Constant 51.5

Fig#per Specia

Simple New M Couplings

ANDREW
COAXIAL

TRANSMISSION LINE
FOR FM-TV

misEinio

line hn

Ohm Impedance

OR

e L L L L L L L]

ATTEMUAT M
e CURVE

e Bebal lnm pias V0 deesileg

facles fa allae Fad renlifanes of jsini

wnd defwrluration with o,
e

CORPORATIOM

EAST THak

STREET
i
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TYPE 1140-A
2401100 Me

This in lbe Ielest sddition s
the G-K wavemeder lipn, with
o hatterfiy-type dnned creodl in
whizh the expociipdive wnd in-
duciive #lements are buill in-
tegrally ond toning s eMected
R:imill.lm-nnlf varying balh.

rectifior Is o pemsbiive nnd
rugpid sblicon crymtnl delecier
wilhk & microammeder for rese-
mance indicnibon. The scalo on
ikt freqgeemcy indicosor dreuen
e 9 Inehen lomg, The buning
unll and Indicating meder ore
mrunied in n plastic bousing
which cen b Beld ooneam-
lenily in ome hand, The insbro-
manl 8 seemrade o 2% of ihe
Indicated freguener. Price S50,

WAVEMETERS for

the Exmire Communications Seectaum

& Simple, tuned-circult wavemetors,
either with or without resonanee indi-
cators, always will find wide applica-
tion in the Inboratory. Direct reading,
mmmct.ﬁwg:]htwaitht, rugged, easy Lo
use, and with accuracy more than
ample for many uses, these meters
effectively supplement the highly
pecurate hete e frequesney meter
for many types of messurement.
Wavemneters will always be useful
for approximate messirements of
eoll ranges, oscillutor apans, prelimi-
naﬁr lining up of trensmitters, lo-
eating gnd naming harmonica in
aither the receiver or the tronamitter,
and for genarsl experimental work.
For almost thirty years General
Radio Company has pioneered in the
degign and manufacture of aceurate
wavemeters, General Radio's fre-
quency meagurement program, which

has resulted in the finest phrrmar:.r
atandard of frequency to be obinined
anywhere, has always had a8 a con-
purrent project the opment of &
line of wavemeters to cover 2 much
of the ueeful radio spectrum a8 the
art required.

The four Instruments depleted
eover the entire ney range from
18 ke to 1,200 Me, All of these meters
are calibrated in our Calibration Lab-
oratory in terms of the G-R Prime
Standard of Frequency, All ure bul
to the same ard of G-R quality
gs Is found in Ehe muath?rama fre-
quency measuring assembly we WAL=

cture

p {]—Erdl 'ﬂu'?uﬁ“g:ﬁ cmmﬂ;;‘drz-_
(3 i TigEre i'

fu'f'|l.]:||r m:nu.fmrurad nnd securately

calibrated.

Note — We have a small stock of each for prompt shipment.

Cambridge 35,

GENERAL RADIO COMPANY

50 West 5t., Mew York &

Massachusetts

420 5. Michigan Ave., Chicage 5

650 M. Highland Awe., Los Angeles 38



you can't beat Federal's
COMPLETE “ONE-PACKAGE” STATION T

A broadeas: sttion that's FM by Federal all the way—from
microphooe to sotennn—offers three excliifee Seatwres that
dsdure maximum coverdge ar minimum openiting cost, and
maximum performance with minimam maintenance expense.

Fi FEOERAL'S SQUARE-LODF ANTENMNA?
The coversge of an FM station depends primarily on the efective
strength of the radinted signal. And Federal's B-Element, Square.
Loup Anteona gives an effective mdizted power more ibew 8 fimer
the transmitter rating. Acroal insallations have repestedly prowed
it# whality fo give outsanding coverage—and to withstand kigh
winds snd heavy icing loads

e
al
i

2. FEQERAL'S HIGH-FIDELITY TRANSMITTER!

All Federal FM irspamitters feavare the exclusive “Frogueenade®™
mstdulstor — for cusandiog fdelity and performance, Mainising
center-frequency smbility withio 0.001% — reduces algnal-teencise
eaeio o SE00-10-1 — uses simple all-electronic droolis with seasdud
receiver tubes — essy 1o align, simples o malneain

T

e T
¥

I
. 3. FEDERAL ENGINEERING ALL THE WAY!
=
|- T o ! EnmpFﬂtFMbyEﬁluﬂmemlFMnIubuLwim-umpa-
o Bents precision engineered to work wgether, Transmivter console,
2 #udio consnle, transcripon units, power suppliss — everything
o ] From mderophone to antenns—designed and eoordinated for mosd-

mum over-all perfprmance ind economy.

When planning your new FM station, remensber these exclosive
edvantages, And H yoa
want o get on the slr
fasi, Fedoral ean now
make your comploe
insrallarion in ceoond
time! For further ia-
formation, write io Fed-
eral, Dept. BELD.

Lo T P i R——
Bgquare- Loop Mslsnnn, aew
i B Y o Moo n WMEC-FM,
Groweville, Soush Caraflne,
Fatapars mises Bas 100 milo
Ewny = lntduding s n &
i Vi st obalwr—report suol
fienl reveption. Lowsr pheds
whows WMEC'Y masasisor
raom, with Fedeeal 100w
Fasimiter, comsle, manline
ok mnad pees supphy,

lederal Ielephone and Radio (orporation

100 EINGSLAND BROAD, CLIFTOM, MEW JERSEY

lllhll-::dm VEARE ulu.-.._.i.'l':”lqh-:fm-nu?
research ﬂrﬁﬂ'—u‘ organiroiias, of w thn Fedmra oy | — Pasbva | Elasdela i = 4 PO
Tekasnmmucication Labaratories, Nyfier. N. . s u enll, ;: i Stmadard Mosrt Corn. 67 e o, WL Y.




