AN INTERNATIONAL BROADCASTING SYSTEM

BY
RavyMmonDp I GUY

Tiadic Facilities Engineer, National Broadeasting Company, Inc.

N 1925 there was installed at Bound Brook, N. J., what was, at
I that time, a “supcrpower” 40,000-watt transmitier, for WIZ. I

was the natural sequel to the conviction of RCA, that the budding
broadeasting industry offered great opportunities for a service to the
American public which could be duplicated by ne other medium. It
was a notable step further to envision also an international service
utilizing the new “short waves” which were beginning to ghow promise
of reliable communication over very long distances. Aceordingly, the
Bound Tirook plant was provided with two powerful transmitters, one

d“du ded i - und the other to international service.

By the btd.lldaldb of today, the 1925 stations were crude in many
respects but the short-wave broadcasting stations of that period
blazed trails which have been followed all over the civilized world.

International broadeasting is conducted under far different circum-
stances today. Its value in prometing good will and a better under-
standing beyond national borders has prompted all of the leading
nations of the world to provide comprehensive foreign langunage service
over elaborate and costly facilities. The American method is to promote
international friendship, not by a barrage of propaganda, but by pro-
viding the instrument by which peoples become better acquainted.
Knowing your neighbor may well lead to establishing bonds of peace,
trade, and international prosperity. .

For many years the National Broadeasting Company, the General
Electric Company, and the Westinghouse Electric and Manufacturing
Company short-wave stations operated independently of cach other
with the exception of the exchange of special program features from
time to time and the transmission of suitable NBC Red or Blue net-
work programs.

In May, 1938, the three companies, prompted by the desire to
take a part in properly repr esenting the United States in international
broadeasting, developed a generally cooperative operation of their
facilities. The stations included in this American service are:

20

aTAPF CLIA
BENIDA 3TAFF MEWBEAS

[OM DUTT IBHR% & BAY)

PRESIDENT

"

"
=
]
-
«

s

=

'noul I TARPFIC SUPEAYI

LRE 1 1 BIRCSTOR OF MURIC

341

Izy

e

3z

]

e

Ew i |-
iy =
is ~
“fo )
ziw

goE "
a

FrE i
BEZF

nx® [

=

Lo

T
-

SEETION CHIEF

BECTLON CHIEF

TOR OF PRODUL’
-y —_——

T

1.,

SECTION CHIEF

SEETION CRIES

T
a
”
=
N

SLCTION THMEF

FILLD FICRUFS

ENGINLER

MY

! _
e warcans | Lj

INTERNATIONAL BROADCASTING SYSTEM

aAmMD
4
TRAHILATONY AMD
ANMOUNTLAY

AND
-
TRANMLATOAS AHD

TRANILATORI AnD

ANROYREING

AND
4
TRANILATORS AND

AND
T
TARMILATONE AND

o, 1—Organization chart of the departments which are directly engaged ip international broadeasting in NBC.
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Tig., 2—Bound Bronk, N. I, transmitter building which houses NBC
Stations W3XAL, WJZ, WMFL, and W2XDG. The “International Wing”
: is it the far end.

-+ FLicensee- — Location Frequency Power

; Nat. Broadeasting Co. © Bound Brock, N. J. 6100 ke 25 kw
WaXAL {Nat.Bl'oadcasting Co.  Bound Brook, N.J.  17780ke 25kw

WoXF  Nat. Broadeasting Co. © Chicago, IlL G100 ke 12kw
W1XK, Westinghouse E. M. Co: Millis, Mass. 9570ke  6kw
(Westinghouse E. M. Co.. Pittsburgh, Pa. 6140ke {25 kw
WaXK Westinghouse E. M. Co, Pitisburgh, Pa. %igég i:ﬁ 23 ]l:::
. N 15210 ke )25 kw
W2XAD {Gcneral Electrie Co.  Schenectady, N. X. 0530ke 30 kw
W2XAF o ‘ 15330 ke 20 kw
#CGeneral Blectrie Co.  Belmont, Cal. 3530 ke (20 kw
; 15330 ke {20 kw
- . . Denotes common

* Under construction, { transmitter.

These facilitics are now linked to Radio City in New York by 700
miles of special telephone circuits carrying international pregrams
exclugively, and these lines are at times supplemented by Red and
Blue network program circuits,

"The cooperative operation of the international broadcasting faeili-
ties listed above makes possible a better service for several reasons:
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1. The program building facilities of the NBC, which it is believed”
are the most complete and comprehensive in the world, have iaken
over the task of building a large portion of the programs.

2. The combined techuical facilities have enabled a wider and
move effective distribution of these programs than could be obtained
py the present facilities of any individual company. It has now
become possible to transmit simultaneous services to Europe, South
America, Central America, South Africa, Australia, New Zealand,

and the Orient.

e . . B B
i TFig. 3—Secction vl basement housing W3XAL apparatus.

3. . Cooperative program construction results in move comprehen-
sive program distribution without wasteful duplication of service,

i

As an example of the service provided, when President Ortiz of
Argentina spoke in Spanish in Buenos Aires in April, short-wave radio
brought his message to the United States, together with a translation
into English, which NBC carried over both Red and Blue Networks
to the people of the Uniled States and Canada. . A Portuguese trans-
lation was immediately =ade and the message was transmitfed in all.
three languages to the tountries of Latin America. A recording of
the speech and its Englis> translation was then made and transmitted.
the same night by short wave to Australia, New Zealand, and Asia.
The following morning zzother transeription of the speech was frans-:

EXAMILES OF SERVICE PROVIDED
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mitted to Europe with translations in French, Italian, and German.
Thus, by short wave radio this important address was made available
in six languages and, at a convenient time in each case, to all parts
of the world,

Only a few days later, Senor Aranha, former Brazilian Ambassador
to the United States, made his first international address as Minister

_""Q:'»'v"‘\ P el BT - S ¥
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Fig. 4—One of the duplicate W3XAL 10-ampere, "
12,000-volt rectifiers.

BC L .y . . i

of Forcign Affairs of Brazil, in a speech transmitted to the United
States. The speech, delivered in English, was translated into Spanish
and Portuguesc and transmitted in both languages to Latin America.
It was then transmitted in English to Asia, Australia, and New Zea-
land. Again, the following morning, the speech was transmitted in
the languages of Burope to listeners across the sea.

A few weeks later an important speech by our own Secretary of
State Hull was carried to the same audiences.

I et tan et e Sl
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President Roosevelt's 1938 Pan-American address was transmitted
to an NBC world-wide audience which was probably equalled in size
only by the group of listeners te the abdication speech of King
dward a vear and a half ago. The President’s address was carried
throughout the United States over the combined NBC Red and Blue
Networks of over 180 American stations. It was also broadcast to
forcign listeners in Latin America, South America, and Europe

5 Za Zy T4 weg
2 iz 3¢ W< <% 3 >
= Yz u, = CZ WwZ —Z
= Eia §Z =2 ga m. 5
Nin uip [+ w zZ Uz
] Iz 2% wZ == z" w
g L Ly gy Z2Z Zuw zw
= 1Y) a € =
cz T QF - r_ &+ ok
- w % Q ".,_. EE Q .
s o€ 2 .4 S5 gz ZZ
= gw 3 Q gu 2 Q
=z mi’lﬂl‘( j“f_ Pgu] ul( j‘\(
WJZ TSOKC SHORT WWAYE SHORT WAVE SHORT WAVE
AUYILIARY 25 Kw 25KW 25 KW
RF SYSTEM PA. RA. P.A.
25 RW 40\ o A=
EXCITER EXCITER EXCITER EXCITER
221w CLASSE R2KW CLASS B
ODULATOCOR MODULATOR
13 AMP 12000 V ’ 0AMP 12000V
RECTIFIER RECTIFIER

“INTERNATIONAL CONTROL ROOM™
AT BOUND BROOK. N.J.

Fig. 5—Diagram illustrating the flexibility of the two 25-kw
international transmitters. :

through stations W3XAL, W3XK, W2XAD, and W1XK. It was
relayed to foreign stations in Buenos Alres, Rio de Janeivo, Havana,
Dogota, Caracas, Montevideo, the Orient, Hawaii, Australia, England, -
Germany, France, South Africa, and Mexico City via the facilities of
R.C.A. Communications and the Ameriean Telephone and Telegraph
Company. The address in English was followed by Spanish, Portu-
fuese, and Italian translations,

ForEIGN PROGRAMS RELAYED TO AMERICA

Foreign programs play an increasingly important part in providing
Drograms for American consumption, The comprehensive scope of




26 RCA REVIEW

NBC endeavor in this field is indicated in the following table which
tabulates only those programs brought to its networks by point-to-point
international relaying through R.C.A. Communications or American
Telephone and Telegraph Company facilities.

Tig. 8—One of the duplicate W3XAL 25-kw amplifier

assemblies. .

Year No. of Progrems No. Program Houwrs Countries of Origin
1930 95 48

1931 142 73

1032 149 51

1933 143 b2

1934 278 113 ' 36

1935 319 a7 47

1936 514 146 b3

1937 b16 169 _ 44

These programs bring to Americans, direct.fmm the scene, the
rize and fall of empires, cvents from distant battlefields, the voices of
monarchis and dictators. They bring the celebration of Christmas
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from the Holyland and from the lands of the Eskimo, events from the
world of sports, religion, -and the arts and'_sciences.

The interconnected facilities requirved, to bring such a comprehen-
sive service to American listeners, are indeed extensive. Point-to-point
rolay service is required for each program. For the simplest events,
the foreign facilities consist of program pickup equipment, wireline
connections through repeater stations, and powerful transmitters with

Fig. 7— 95 kw amplifier assembly.

highly directive antenna systems. The domestic facilities consist of
complex diversity receiving systems, wireline connections to the broad-
cast control point, and thousands of miles of program line connections
to networks of broadcasting stations. To bring a program from Lon-
don to the living room of a listener in San Francisco requires an
accumulative power magnification, with minor distortion and fre-
quency discrimination, of 400 million billion hillien billion billion billion
times! This amazing amplification has now hecome a commonplace
procedure! If a grain of sand were increased in weight that many
times it would weigh 20 thousand billion billion times as much as the
earth. '

International program relaying service is provided through the
facilities of R.C.A. Communications and the Ameriean Telephone and
Telegraph Company. Upon request a program relay channel can be
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Fig. &—0Omne of W3IXAL 25-kw high-frequency power amplifiers
being assembled.

made available between the United States and any of the following
countries:

Alaska France Newfoundland
Albania Germany Norway
Arvpentina Greenland Palestine
Australia Guatemala Peru
Austria Hawali Philippines
Belgium Hengkong Poland
Brazil Hungary . Russia -
British Guiana Iceland Seotland
Chile Ireland Spain
China Italy Sweden
Colembia Japan Switzerland
Cuba Java South Africa
Czechoslavalkia Lithuania Tripoli
Denmark Mexico Uruguay
England Netherlands Vatican City
Venezuela

The NBC hag made use of this two-way relay service in trans-
mitting to or receiving from every one of the countries referred to.
Programs may be, and have been, relayed to nearly every country in
Europe, Asia, and South America, by linking local stations and relay
terminal points by long wireline connections.
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Fifteen years ago a New York theatre manager announced from
the stage, with more enthusiasm than accuracy, that the next per-
formance was to be broadeast to the world by radio. That over-
optimistic announcement was prophetic. World-wide broadeasting is
now a frequent occurrvence and an excellent outcome of the American
system of broadcasting. Astonishingly enough, even the matter-of-
fact engineer, living by, and working with radio day by day, is no less
awed by what he has wrought than the layman.

It is Interesting to compare 1938 international broadcasting with
the first American network rebroadeast of a foreign program. It took
place in 1925 and was accomplished by stations WJZ and WRC with
the assistance of the point to point facilities of RCA. Station 5XX,
Londeon, England, transmitting on 1600 meters, was received at Bel-
fast, Maine, and relayed on 60 meters (approx. 5,000 kec.) to the
writer at the RCA Research Laboratory near Van Cortlandt Park,
New York City. From there it was transmitted to WJZ and WRC by
wirelines. The transmissions were accompanied by so much statie
and interference that during an entire 20-minnfe broadeast there was
less than one minute of intelligible music and speech—just enough to
convinee skeptics that for the first time the miracle of radio had
brought them musie from across the seas!

PROGRAMMING AN INTERNATIONAL SERVIOR

The proper and thorough programming of international facilities .
involves certain complications encountered in only a minor degree in

providing service within the borders of the United States. Europe,
so to gpeak, goes to bed at approximately 6 P.M. New York time.
Listeners in Russia turn off their radios even earlier. In addition fo
time differences, and of even greater importance, are language differ-
eneces, A useful service to Latin America, Scuth America, and Europe
requires daily transmissions in six different languages, namely Sparn-
ish, Portuguese, English, German, French, and Italian. Transmissions
in each of these languages require separate staffs of franslators and
anncuncers, each supervised by a section chief. In addition there i=
required a director of talks, a director of musie, a director of pro-
duction, and a traffic supervisor.

Matters concerning all of these groups ave coordinated and super-
vigsed by a staff desk, consisting of senior staff members on relay
duty sixteen hours per day. Supplementing the activities of the New
York headquarters staff ave foreign representatives and contacts
through whom arrangements are made for transmission and recep-
tion of events of international interest.
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Barly in /938, coincidental with the inaugui‘ation of the coapera-
tive operati-+: of the international broadcasting facilities, a new NBC
department was organized, kmown as the International Division.

Ty ansfcrlen 1 this group were those specialists who had fermerly
international activities as members of various domestic
The international division consists of 38 persons direeted

funetioned :

departmentz.
by a viee-president in charge,

i, —Seetion of W3XAL Eurcpean beam antenna
1|1u.in;,1aphcd from 50-foot level of 250-foot short-
wave antenna tower.

The engiucering and operating functmns, the construetion and
cperation of facilities used by NBC in international broadeasting,
are directed by the viece-president and chief engineer,

Figure 1 shows the organization chart of the departments which
are directly engaged in international broadeasting in NBC.

B
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The complexity and scope of the service provided is illustrated by
the following schedule which covers the programs duving one repre-
sentative day transmitted through station W3XAL at Bound
Brook, N. J. '

TUESDAY, MAY 24th - STATION W3XAL
Service on FBuropean Beam 17,780 ke, 16.8 meters. §:00 A.M. to 5:00 P.M,

9:00- 9:55 Breakfast GClub. Announced in English.
9:56-10:00 Press Radio News. Announced in English.
10:00-10:45 Musical Interlude. Announced in English.
10:45-11:00 Women in the News. Announced in English.
11:00-11:15 News., Announced in Italian.
11:15-11:30 Viennese Ensemble. Announced in English and Italian.
11:30-11:45 ‘Woman's Page. Announced in Italian.
11:45-12:00 Melody Matinee. Announced in Italian.
12:00-12:15 News. Announced in English,
12:15-12:30 Bailey Axton, tenor. Announced in English.
12:30- 1:00 Carnation Program., Announced in English.
1:00- 1:15 News. Announced in German,
1:15- 1:30 Escorts and Beity, pepular songzs. Announced in English
and German.
1:30- 2:00 Jerry Sears Orchestra, popular music, Anncunced in
German.
100- 2:15 News. Anneunced in French.
:15- 2:30 Book of Songs. Announced in FEnglish and French.
130- 2:45 Woman's Page. Announecd in IFrench.
145~ 3:00 Armchair Quartet. Announced in English and French,
:00- 3:15 News. Announced in German. .
:15- 3:30 Dance Music. Announced in German.
:30- 3:45 Arts in America. Announced in German.
:45- 4:00 TU. 5. Army Band. Announced in English and German.
:00- 4:15 News. Anncunced in Trench.
:15- 4:45 Dansante. Announced in French.
:45- 5:00 Orpan Concert. Annocunced in French.

W R GO GO L S0 DD BD DD DD

Service on Latin American Beam 17,780 ke, 16.8 meters.
5:20 P.M. to 9:00 P.M.

5:20- 5:30 News. Announced in English,

5:30- 5:45 Concert. Announced in Spanish,

5:45- 6:00 News. Announced in Spanish,

6:00- 6:15 Jimmy Richards Ovchestra., Announced in English and

Spanish.

6:15- 6:25 Top Hatters Quvchestra. Announced in English and Spanish.

6:25- 6:30 Press Radic News, Anncunced in English,

§:30- 6:45 Base Ball Scores. Announced in English,

6:45- 7:00 Ray Kinney and His Royal Hawailan Orchestra. Announced
in English and Sp'lmsh

7:00- 7:15 News. Announced in Spanish.

T:15- 7:30 Carol Deis, soprano and John Guerney, baritone., An-
nounced in English and Sp"tnlsh

7:30- 7:45 Musical Revue. Announced in Spamsh.

7:46- 8:00 Smooth and Sweet, Announced in English and Spanish.

8:00- 8:15 News. Announced in Portugese.

8:15- 8:30 Dance Orchestra. Announced in English and Pmtug‘ese
8:30- 8:45 Woman’s Page. Priscilla Watson. Announced in Portugese.
8:45- 9:00 Concert Orchestra. Announced in Portugese.
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Service on Latin American Beam 6100 ke, 49,1 meters. WaxXK:

Furopean Beam, 21,540 ke.

0:25 P.M. to 1:00 AM. 7:00 A.M.- 9:00 AM, EDST.

9:25. 9:30 Program Résumé Announceﬂ in Spanish 9:00 A.M.- 7:00 P.M. EDST. European and Latin American Beams,

-30-10: i ' ed in Spani 15,210 ke.
0:30-10:00 Rosario Broudon Concert. Announced in Spanish. : 2, :
-, . : , o eergr 1 : : ; 7:00 P.M.-11:00 P.M. EDST. Latin American Beam, 11,870 ke.
1823-}322 if;is‘&biﬁiguoﬁlga ;;ﬁpéll;"::n?;}fglam. Annéunced in Spanish. 1 11:00 P.M.- 1:00 AM. EDST. Non-Directional, 6,140 ke.

(45115 ‘ ser’s Library. Announced in Spanish. ! .. ) . .
i?;g_ligg 'Sl;icgoxiﬂ:::l SA;;OL?E;(] innEngliSh and pSpanish. i A summary of transmigsions during one representative week is

shown below:

T _
i - ; Station: W3XAL Dgte: SUMMARY—WEEK OF MAY 8, 1938
H i Total number of programs Hra. Min.
. broadeast on 17780 ke..... 273 Total number of hours.... 8145
Total number of programs
i broadcast on §100 ke, .... 55 Total number of hours.... 25-00
E Total number of programs :
‘ broadeast ......vceeiiian 328 Total number of hours.... 106-45
1 Number of .
£ Programs Hrs. Min.
; (1) Total RED network programs..........eovee-vs 54 1640
(2) Total BLUE network programs ..............-- 101 38-15
(3) Total Commercial Programs from Networks...... 14 515
: (4) Total Special Programs carried by Int’l Div. only 157 46-05
{ (é) Talks .
Total NEWS ..ovvivrrnrsrsnrnsarranrans 62 14-50
Total Other Talks .....covieiier e 34 T-30
{(b) Total Music ... ...c.vvvrrenininanacsiras. 50 22-43
() Total Speeial Events ... ...vcviriiannan 2 1--02
Breakdown of Programs Carried by Internutional ' '
Division Only ’
(1) Talks:
{a) News:
English .ovuveveiiiiiianiariiann s 18 3-50
Fig. 10—W3XAL “Intexnational” econtrol room. Spanish - oo iieviiirirrrniaeeiieneans 14 3-30
. Portuguese ....veeonearavnnccarnrseeanas b 1-15
A day’s facilities schedule for W3XAL, W2XAD, and WSXK is gel'nlan ................................ 10 2-30
) B o1+ + MU 10 2-30
shown below. TERBAN © oo v oo e e neees 5 1-15
Wi3XAL: Total News «..vierrinnrnvervnsnn 62 14-50
8:55 AAL- 5:05 PAL EDST. Emropean Beam, 17,780 ke, 16.8 meters. ) i _
5 18 DAL, 0:05 P.M. EDST. Latin Amevican Beam, 17,780 ke, 16.8 m, (b) 0?}‘31 l'?al:ks-
9:20 P.M.- 1:00 A.M. EDST. Laatin American Beam, 6100 ke, 4.1 m. S:;lfnllssh . 11 . 1_45
WIXAD: o POTbUZUESE v evreerenneainrisrramnnns 4 1-00
2.00 AM.-12:00 NOON EDST. Lamtin American Beam, 21,500 ke. gizﬁ‘g‘ ------------------------------- g gg
12:30 P.M.- 6:00 PAL EDST. Eiropean Beam, 15,330 ke. Italian o - DRI 5 1-15
6:00 P.BL.- 7:00 P.M. EDST. Litin American Beam, 15,330 ke. Co R e o
7:15 P.M.-11:00 P.M. EDST. Eatin American Beam, 9550 ke. Total Other Talks ©.ivevennnn. 34 7-30
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(2} Music: .
Programg Ire. Min,

() J1dye TALEnt oarpe of GSEA0 b oporint ey g U1 he 400
(b) I’}T?e%%l RIS (OM Ui W A OF % 10-28
{c) ’1‘hesau1us LD .IILA.O.*J/I 2 Bt 24 7-45

(d) Acetate Recordm{g R B R SRR —1- --30

R A AN RIS Totﬁl‘iIhVQ'JTa,Ten't»'-')l;‘-f[fﬁi.‘-.l.l.-’fi';!ii'aL7;r£1f'-|-’- L2 4-00

Total Recordings ............ . 47 1843

Samia s ied) i dduig cesyeg aifd e it et f—-:f"':‘
Total, MOUSIC e v s e e ess 89 3
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MOTE": r:ibwe. totals/ do not includd, time: fdl‘uStatiUn'-’MIn tand od T
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th(: p}ewously ak IJIated ‘ih?lt wave statlons, \BC p]aced 1n{se1v1ce
qt WSXAL the first of txw new. and thqrqughlv mode),n 25 OOP {Wﬁa}tr;;
dup]llcate }:Lansmltters whlch h“ld been under constluctlon for{ elght

months, ’Thes[e’ héw Tacilitics ave locq’ted in the *‘Intelm’cwml Wing”
of the Bound Blook N. T, Transmlt’ta ]3u11dmg.'”f1 A6

F I'”i‘e 2 shows the tnasmltter bmldmg whlch contams Ithe WIZ

SR BN Network aomestlc’fbm'i&caé.t transn’utterl 1ts A Rw auxil-

jary tlansmltter, two 25-kw infer lla{ilbl%."il fransmitiersAkd falso two
Twetlpoder domustic transhifttekd: of o1 w1l Ehi guranpsd (0

Figures 2 and 4 show views of the tlmsmlttmg ‘aiiipritént in the
Afptdrnational Wing!l-ofithig Butlding.»! oure vy siniui o4 (1)
ot Pijrure | 5 showsy by block diagram, the ﬂe’xibility' of the two 25-kw
nteinhtional transmitters: Ginnn nti

Figures 6 and 7 show the simple and highly- efficient: 25-kw power
amplifier: construction. : The white cones adjagent to the tuhes are com-
prdssed-air Lheutraliziig, ceondenssrs. [y, Ausld Bl Losags ghoe)
1o JFignre 8 shows ond-of ;the 25w amplifiers being ;lssemhledt\h,( L
ey Figure ;. shows! a. section: of . W3X AL, European. theant ;. anlenna,
Phdtbgraphed ‘from. 50-foot: level of 250-foot; short-wave ‘antenna,towep.
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