Amtenngs 6 miles aloft Monket notion
with television, FM. Key o Wesling-
hotize Stratovision is airplane operation.
Reason is that the radio woves schich
these seriices do ot travel be-

Carry
.ﬂantf the horizon as do these of stand-
ard-band redio. This means that tele-

viston and FW progroms are aeailabie
enly in g direct ling from their rans-
mitiers,

Pictured here is o ground station with
its roverage rpdins of about 50 miles
indicated by the small circle.  Lorge
cirele shows how coverage is increased
when programs from the same grourd
station are “beamed™ 1o an airplane fly-
ing ot 300N feer and broodeast from
that altitude. Large circle covers obout
I3 square miles lying within o
radins of 211 miles.

The Stratovision System for Television, FM

By €. E. NOBLES

INDUSTRIAL ELECTROMICS DIV. WESTINGHOWUSE ELECTRIC CORF,

LTHOUGH jelevision has been de-
Awlupwl tooa technical degree that

allows the hroadeasting of good
pictures over  shorr  distanees, and  al-
I||1'-||;;h it i |:-|l:---]|||e‘ te broadeast a Lril'-
tipre which is werv good, even in full
color, several sizeabls stnmbling blocks
must be hurdled before it is possible o
national  television

present-day

mealize o
approximating

CANVCTIES
standarid
lreadeasting  coverages. DBy iclecasting
{rom airplanes croising 30000 feet above
the earth, most of these problems= can
bLix awpreome:.

medulation
arrive al Teceivers in
o manner different from the way stamd-
ard and international short waves arrive
b peceivers, Untortunately for televizion

.5||;|| [|'|-||||:-|||1' miditlation, this resulis

Televicion and  Freegquencs

hroadeast waves

in a limitation of the range possible for
Heese sprvices,

In stomdard broadeasting ana short-
broadeesiing, the signal at a re-
cedver = composed of 4 “ground wawe”
which [ollews the carth’s eurviture and
a “shy wave”
queneies wsed for these types ol hroad-

LA R

AL the relatively losw fre-

|,zw-'li|'|u 11T §:||||||||| WA |.-c‘|'|1|*-'~ in "'Ill.'l'l
a wav as Ly fellow the carth’s curvature,
-'I.|-ll.. at these low frequencies, @ highly
iomized laver, called the Heaviside laver.
which is 100 miles above the
carth’s surface, reflects the “sky wave”
anil sends it hack to the carth™s sarlace.
It ean be seen that the receiving antenna
horizon  with

ahwrnl

may he far  below the

respiect to the tronsmitter and sl re-

cepve hoth ground and kv wave -i;,',:nul-.

“Line=of-5ight” Problem

In ulera-high [requency broadeasting.,

involving  wverv  high  frequencies, ihe
“prommd wave”T doees nol curve appreci
ahly to follow the cartl’s curvature nor
docs the Heaviside layer bend the sky
N1 e hin'lc |J|u' |'i,||'l||,

Thix

located helow the horizon from thie trans

I|-'|.'.'i||||

s Pl G0 Peceiving  anbenni

mitting antenna veceives oo signal either
from the ground wave or the sky wave.
When the recsiver is within line-of-zight
distames Lo the transmitter, however, 1
receives @ Cdirectly
and a

tramsmitied  wave””
frovm 1l
F vl
casting are. therefore. limited 1o 2 line-
ahi™ distamees,
.I.Ill"\-f' Iwdir W H B S

Servonnd vellected wave™

framsmiiter. Television aml lir kel

the direct wave and

e srotind-retlected wavi—tend o can-

cel each nther at the receiver. TF they
traveled over identical path lengths they
wonld cancel each other and no signal
would be heard at the receiver, The re-
coiver gets iz signal by wirtue of the
fact that the paths iraveled by the direct
wavie anid the reflected wave are different.

Generally speaking, anyvthing we can
||-|| L[N} i|H'I'I'i,|'|-I' Ihi: pitlh dlﬁr—hrnm- 'Iﬂ"i.]]
result in g greater signal at the receiver.
distances  bhetween the

transmitting and receiving antennaz may

Fines-ol-ig

b imcreased by oraizing the height of
either antenna. It would he economically
impractical to raise thousands of receiv-
ing antennas, but the fransmitiing an-
tenna can be raized bo take advantage
ol an inercased distanee 1o the herizen.
Many F'M and televizion broadeasters are
plemming te locate their transmitters and
transmitting anlenmas on tall buildings
ar high hills in order that their service
be increased.

areas  may

The Stratovision system for broadeasting television and FM programs
was originated by C. E. Nobles, 27 -year-old Westinghouse engineer and
was further developed by the Westinghouse Eleclric Corp. in coopera-
tion with the Glenn L. Martin Co., pioneer aireraft designers ond
builders, The wecompanying article by the hrilliant young originator
of Stratovision describes in delail the underlying reasons for the de-
velopment of the syvsten and ineludes detwiled information as to its
operation, including notes on plane design and consideration of weather

as an operations foctor,

Highly competent engineers hold thot the

Stratovision system is ot enly wholly feasible but in the present state
of the transmitting art offers the most promising method for the
specdy altuinment of the gool of neliwvork transmission of television.
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The & e service radios ol high-
powered television and FM starions with
fortunate antenne lecations is about 50
miles. Al the present state of the art,
I.II'I".“ L} IJI LLE N IIIHIIIII| 1||I:l' [||'|I|||1'|1i5
at hich freque brarnd
widths, there is no very =atsifactory way
of obtaining the radie frequency power
required o cover o service radius  of
even Al miles, This is eepecially true of
the lhigher high-definition
color television. At the present time color
television powers of the order of  five
kilowatts can  be  developed, whereas
about 300 kilowatts will be required to
properly serve a Slkmile radius  from.
say, the Chrysler Building in New York
City.

1es and wide

frequency,

Fresent Range Resirieted

Beeause any television tranamiier has
a range which is relatively small and
becauze the cost of producing a television
program which will hold an aondienes’s
allention is vory Jﬂg]l. it becomes neees-
sury o distribute 8 program o a good
many tranzmilters so that the program
cost may be distriboted over a gremt
number of listeners, 11 is anticipated
that there will he two main belevision
programming centers located in Holly-
wood and New York Citv, where shows
will be originated and fed into a nei
work of television Broadessting stations
all over the country, This = an arrense.
ment much similar to the present browd-
cast metwork sel-up.

The distribution of standard broadieas
programs to the various broadeasters ia
a very =imple process compared with the
nationwide distribu

m of television pro-

ams, Existing telephone lines are in
quate b thi: bandwidih re-
quired to transmit a television program.

A wise of

Twe methods are being vsed 1o dis-
tribute television programs. namely oo
axial

cables and radio relay stations.
Coaxial cables have been installed and
used  to distribute [ i
Published information indicates thar by
approximately 1950001 s intended to com-

II'EI"I'!.‘!IIIII

plete a cross-couniry link from Boston
b San Francisco and make it available
for the distribution of televizion

[iri-
arams o lelevision hrogdeasters. These
cables at the present time will nol trans
mit the definition required by black-and-
white television standards and are very
much madequate for high-definition eoloe
televisian,

The construction cost alone for laying
thiz cable iz about 83 per foof, thus the
proposed route will cost approximately
E 100 O 0,

Relay=Link Needs 100 Towers

The sther approach o the program
distribution problem i= a series of radio
reloy stations: which u=e highly direction-
al radio for Irl;.’l‘_.'it‘l;_' thie program from
o poind to another, A tvpical installa-
tiom in a relay-link chain consists of
a tower approximately 300 feet high with
a receiver io receive the program from
ome tewer ani a transmitter 1o relay the
program to the next successive tower in
the |'E|:|i|:. H-|'|_'4||_|1-:: ||r |JI|- |'i|||--n|'-~:i3|||
characteristics of the frequencies in-
volved in this relaving, relay 1owers will
be located approximately 35 miles apart.
This means that 100 relay iowers wonold
be t'l."til:liﬂ‘l] to get @ program tie-up from

':Mﬁrﬂj?ﬁl-fu! CErE e pfr.hrlnwf _,Fnr Stratowni

ELINE SR Eul 1 .F"rnfrunu for ithe sysiem

wwonld be originated in ground studies and “beamed™ Csolid lines). s in silitory
rpdar, to planes for broodeast.  Similarly “beamed™ plose-to-plane conmnections
{detied lines) wounld Jorm a nationwide network. Each plene would receive and
broadeast ¥ simultaneowsly available progroms thronghone a D03 00N-square-nile
ared within its 422.mile line-ofsight digmeter Cshaded cireles ).

Browdeast locations shown would provide coverage for TR

of the nation’s

mpuhn’art; lﬂﬂ% COTETE e ]'IIPF!";_T wransel el TEQUITE FFare nirphrlrr.s,

‘-‘r'h "lllll-: Lk illll_l'a'l'alll'.lll
Such a

= tow in

slalions
connecting  Wash-
Mew  York and

been published
o imstall and operate o chain of relay

SYSEEIN ||| I||.I'.
wrpreralicen
*hiladelplioa,

Sehenectady, Plans hawi

IS,

ctitions which will network the country
Either ol
radin relays

e s—eoaxial o
has the disadvantage thai

large quantities of

vy =l

EXpensive equipment
are necessary to distribate the program,
iuhi I||;|I

tie-in must bear the added expense of

ANy cily ||r"\-I.TIII;_' d n Ll

cuble or radio relay connections: (o the
Main roite.

The operation of relay or cable net-
works presents very zizeable technical

problems becanse of the number of times
the program must be handled. At each
relay  station addipional  distortions  are
added to the paciure i the form  of
TS, ||||:|-n-I distortion, and :3I1‘t]l]ih!dt‘
distortion.  Unfortunately  the resulling
picture degradation imereases very great-
Iy as the program = handled more and
mrasEe Finmes.

Thiz means that a very o cvan | ||il.'1llrt:
might bc put into a network at New
York, and gradually become worse uniil
it arrives at Hollywond almest complete-
Iy umrecognizablie, The size of this techni-
cal problem iz sueh that it 1= doubtful if
a “pood” pictore will ot be transmitted
from MNew York to Hollywood by this
system for many vears o ¢ome.

A great many of all of the  afore.
mentioned difficulties. both in broadeast-
ing and program distribation, could be
eliminated i a sreater service range
pould be had from a televizion station
anel i relaving stations did not have
to be =0 elose 1ll,,'_'l'||lrr.

had
range o cover the
no necessity  for

It is obvious that if one station
sulicient  broadeast
nation, there would be
relaving and that il broadeasting  sta-
tion= had =maller areas,  there
would be need for more |e|.:3:.ir|:_'. It i=

axismatic, therefore, that the service area

SErVIeE

covered by a broadeasi station and the
ameunt of relaying necessary o give
nationwide television are inversely re-
latesd.

Airborne Transmitiers

It s
relatively enormous service coverage for
television and FM broadcast transmilters
and at the same time increase radio relay

SPMLETINES el

exible 16 pealiz

tee hnieally I

ouslv by depariing from
past hroadeast practices.

If a television transmitter were placed
i an . airplane and the television pro-
sram  breadeast from the
flight, the transmitter’s

airplane in

CVErage arsn

would be inereazed by virtue of an in
creased |ir||-l-|'---i;,||l distance 1o the lor-
iz, At an altitude of 2000

ah

feect, a

(Continned on pag
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L L. approved . . . elimi-
maies Ii.rr,- hilv:.ill"d. Micro-
Switch safety cut-off —when
door opens, motor stops!
Mormr does not transmit
[orque [ Operafing parts.
Recl-drive Dog... prevents
hroken keys,

Available through Thearre
Sufepely Deaders,

GoldE Manufacturing Co.

1220 Wit Madien 51
Depl. B, Chisage 7
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STRATOVISTON

(Continued  from

parge 1T
coverage radiuz of 30 miles iz possibile,
whereas al an abtitide il .{ﬂ:ille {eet o
coverage radins of 211 miles 1= possible,
and at SO0 feet abowt 300 miles is
||l|-'\-'\-it.l!|'

Anather very inberesting  fealure of
high-altituds operation 1= the et thiat
as the station’s height iz increased, the
transmitted power necessary e deliver a
wephle signal o the lineaol-cight distanee:
i= sharply redueed,

Fifty kilowars of power will deliver
a wsalile zignal ot approximately 50 miles
from a grl.rl]l'||| station, whereas llJ!|j|' e
kilowatt of power will deliver the same
u=ahle signal at approximately 200 miles
from SO0 fecr. Smaller
|_'|,-|;J||i|'|,-r! from the higher aliitudes  he-
conze e path difference between  the
direet wave  and  the
wave s increased,

The fact that such small powers are
requuired from logh altitudes = very in-

III|'|I.'I"|'I.- Fill L

grorand=rellected

viting for several reasons:

I The broadeast service area coverel
iz relatively tremendons,

2. The  smallee-powercd  transmillers
can Be made inosises and weights which
ure ||Ii!|-:'1§-:'i:|| from  the .~|::1:|nl|urirll of
carrying them in an airplane,

3. Powers of the arder of one kilowatt
can be gzenerated with tubes which are
aviibable todavy—even bor the CRS ]:li[_f]:-
definition color television [requencies,

L The pOWer Te-
quired o operate the transmilter can be
obtwmed from power plantz inst alled im
desived, the power
required bo operate the equipiment conglid

carall  anwodinmt ol

the airplane. I a0

Low Maintenance Cost
Positive Friction . . .
Will Not Clinch Film

problems invelved by virtue of requiring
fewer handling: of the program. With
directional antennas and ublizing relay
[requencies on the ovder ol 20040 mega-
eyeles, this relayme can be done betwesn
airplanes with powers of less than one
walt. Tubes readily  are available which
will generate powers of 5 wallz in tlis
frequency range.

These relay stations could be designad
to ey several television programs and
alser an abundance of other mformation
sucl a= FM network programs. facsimile,
motion picture thestre lelevision, ete,

SILENT
SUFER SAFE

|

I

[

I

1 B e e e
| fecause the hroadeasting =ervice ares
I | and relav spacings inercaze¢ with altibede
| pdd the power |'|.:|.|:||'||'|-|| in =ervice the
| broadeasting area comes down as altitud=
ﬁ 1= mmcreised, it = desirable from a stand-
| point uf radio speration alone to operate
1 the plane at as high an altitede as pos-
| wible,

| The alutude of operation of the sy=-
|

I

Modern, Compact Design e T -
- e 1% !|||||1|-'|| ||:,' |:||.|- FLRRI T um;l I,En;,']ll-

“Tilt-bach™ Case ...

nical problems invelved in operating
Reels Can't Fly Off L i i

planes al exiveme altitudes. A study of
the overall combination aof radic and
airplane operation indicates that an op-
erating altitude between 20,000 Feet and

SO0 feet provides o good compromise.
{TO BE CONTINUED)

_S;:m.mn s g~¢?efing:j
to all LA.7.5.E. Locals

from LOCAL NO. 619
ALEXAMNDRIA, WA,

he taken fromm seneralers connedcted bo
the aircrall’- engines. This power will
represcnt only about four per cent addi-
tional lead on the plane’s engines.

I we tran=mit from one plane b e
next plane in the cliain, the lineof-sigl
distance between the two plancs 1= abont
WG miles instead of the 35-mile spacing
for grommd =tationa. With =uch l:lt':_’l‘ riz-
luv spacings a program link from Holly.
New York is obtainable with
only cight airplanc: a: compared with
[0 relay pointz on the ground,

This greatly reduces  the  technical

winisil Lo

‘COLDIES, OF SIMPLEX, HONORED BY DISTAFF SIDE AT M. Y. LUNCHEON
Techmicully smari ong saper-eficiens ladies of the indastry’s techoicel branch re-
cently three o lnncheon party for Dora oldman, secretary exiraordinary for many
ywars 1o high efficials of Tnternationol Projector Corpe Piciared above (o) are:
Florence ¥ Neill, National Theatre Sapply; Ruth Entrechi, International Projee-
tiomist: Betty Connally, Warner Bros.: Toby Roth, Prudenticl Cirenit; Flizabeth
Whire, RKi¥; Franees Tannenbauwns, RK0V; Frelvn Gang. LA, Loval 306; Miss Gold-
wiar s Lee Schindler, Century Cirenit; Clara Sehmite, N.T.5, Co.; Lillian Perlmon,
Parcmount; Lillian Morgon, Loew's, Inc ; Veromica Stock, Loew's Toe., and Mar-
sared Maraying, Local 36, (0.5 They found time to eal, oo}
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