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TELEVISION
BROADCASTING STATIONS

As of Feb. Ist, 1938

Goronp A—2060 (o 2100 ke @ Group B 42000 10 56000 ke Groap 0 60000 1o 86000 ke :
Grovpy D —Any G000 ke Mreguency band above 110000 ke, eacluchng 460000 10 401000 e

Leiters Fregruency ke PoOwWER
Tacensee and Lacation Coett ar Group Visual Auwral
Columbia Broadcasting System
New York., N.Y. . .. . CW2XAX B.C S0 w
Co L granted
for
TAGO w
Do Leo Broadeasting Sy <lem
Los Angeles, Calirl P . WEXAQ B.C 130w 130
Famsworth Televigion, Tne. ol Da
Springhield, Pa. .. .. .. W3XPF noC d kw 1 kw
«C.P.only)
First National Television, Inc.
Kansas Cily, Mo . . . WOXAL B, C 200w 150 w
General Television Corp.
Boston, Mass. . S WIXG B, C 500w
The Juurnal Cnmpan\
Milwaulee, Was WX D B C 00 w
Kansag Stale College of AL & AL QJ
Manhallan., Kansas | . WOXAK A 125w 125 w
National Broadeastmg Co | Ine.
New York, N Y. . . WIXBS B, C 12 ke 15 kw
National Broadeasting Co.. Inc.
New York, N Y. .. W2XRT 02000, 175000180000 100 s 100w
(P onlyi
Philco Radio & Television Covp
Philadelpha, Pa. . . WiIXE B. C 10 kw 10 Kw
Philco Radio & Television Corp.
Philadelphia. Pa. .. . WaXP 204000-210600 15w .
(C.P only)
Purdue Unmiversity
West Latavette. Ind. Lo WOXG A 1500 w
Radio Piclures, In¢.
Long Igland City, N, Y. W2XDR P, C IS 500 w
RCA Mrg. Co. Inc. iPorlabley
Bldg, No. 8 of Camden Plant CWI3IXAD D 4124000 {0 1300000 00w 500 w
RCA Mg Co. Inc.
Camden. N. J. CWAXED [E 30 ke B0 kw
RCA Mfg Co., Inc,
Portable—Maobile . WIOXX B O 50w
The Sparks-Withingtaon Co.
Jackson. Mich, . .o . WBXAN nC LOO w 100w
University of Towa
Towa City. Towa .. .. .. . WOXK A 100w
University of Tewa
lowa City, lowa .. .. .. Lo WOXHT B, < 100 w
Dr George W, Young
Minneapols, M, COWUXKAT B, C SO0 W

C P odenotes that an authorvization has boon issued to constree! o lelevision broadeas!t slation
Upen commpletion of equipmnent test= and heense application [led, Commussion may grant liceensc
Cor tefevision brroadenst,

1

www.americanradiohistorv.com


www.americanradiohistory.com

F. C. C. REGULATIONS

Applicable to Television

and

Facsimile Broadcasting Stations

The term “visual broadcast service” means a service rendered by

stations broadcasting images for general public veception. There

are two classes of stations recognized in the visual broadcast

service, wnamely: Television broadcast stations and Facsimile
broadcast stations,

Television Broadcast Stations

The term ‘“television broadcast sta-
tion” means a station licensed for the
transmission of transient visual images
of moving or fixed objects for simul-
taneous reception and reproduction by
the general public. The transmission
of the synchronized sound (aural
broadcast) is considered an essential
phase of television broadcasting and
one license will be issued for both
visual and aural broadcast as herein-
after set out.

A license for a television broadcast
station will be issued only after a sat-
isfactory showing has been made in
regard to the following, among others:

1. That the applicant has a program
of research and experimentation which
indicates reasonable promise of sub-
stantial contribution to the develop-
ment of the television broadcast art.

2. That the program of research and
experimentation will be conducted by
qualified engineers.

3. That the applicant is legally and
financially qualified and possesses ade-
quate technical facilities to carry for-
ward the program.

4, That the public interest, conve-
nience and/or necessity will be served
through the operation of the proposed
station.

(a) A licensee of a television broad-
cast station shall not make any charge,
directly or indirectly, for the {rans-
mission of either aural or visual pro-
grams.

(b} In the case of experimental tele-
vising ot the production of a commer-
cial broadcast program, all commercial
announcements not a part of the enter-
tainment continuity shall be eliminated
from the television broadecast except

the mere statement of the name of the
sponsor or product or the televising of
the t{rade-mark, symbol, slogan or
product of the sponsor; provided, how-
ever, that when the program transmis-
sion is incidental {o the experiments
being conducted and not featured, and
subject to interruptions as the experi-
ments may require, the commercial
announcements may be broadcast
aurally.

(c) No licensee of any other broad-
cast station or network shall make
any additional charge, directly or in-
directly, for the simultaneous trans-
mission of the aural or visual program
by a television broadcast station, nor
shall commercial accounts be solicited
by the licensee of another broadcast
station or network, or by others acting
in their behalf upon the representation
that the commercial program will also
be transmitted by a television broadcast
station.

(d) The synchronized sound (aural)
program of a television broadcast sta-
tion may be broadcast by a regular
broadeast station, provided:

1. That no announcements or refer-
ences shall be made over the regular
broadcast station regarding the opera-
tion of the television broadcast station,
except the mere statement that the
program being transmitted is the sound
or aural program of a television
broadcast station (identify by call let-
ters).

2. That the call letter designation
when identifying the television broad-
cast station shall be given on its as-
signed freguency only.

(a} The f{following groups of fre-
quencies are allocated by bands for as-
signment to television broadcast sta-
tions on an experimental basis:
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Group A Group B
2000 Loy 2100 ke 42,000 1o 56,000 ke
Group C Group D

GOOBO o B6.O00 ke, Any 6.000 ke fre-
quency band
above 110,000 ke
excluding 400,-
000 to 401,000 ke.

(b)Y A licensee of a television station
for Group A shall carry forward a
comprehensive program of experimen-
iation to determine the secondary ov
rural coverage of the stution, and shall
suitably locate receiving equipment
and olher apparatus. and shall male
the necessary measurements 1o deter-
mine the quality and characteristics of
the secondary or sky-wave service
area. Television transmission only will
be authorized in this band., and each
license will authorize the entire band.
No aural broadcast will be authorized
therein

{c) A license for a television broad-
casl station in groups B, C or D will
specifly a frequency band wherein lwo
adjaceni carrier frequencies shall be
selecied, one for the visual and one for
the aural broadecast. The lower carrier
Irequeney shall be for visual broad-
cast and the higher carrier frequency
for the aural broadcast.

(d) A licensee will be granted only
ane slation in each frequency group
for operation in the same service area.

(e} An application may be made for
one frequency bhand (lo include the
visual and the aural carriers) in groups
B, C and D. However, if it is desired
lo operate in more than one group,
it will be necessary to make separate
applications  for a station in  each
group.

(1Y Applicants shall gpecify Lhe band
width «f the emissions required tor the
proposed transmission.

(g) Carrvier frequencies shall be so
selecled and emissions controlled that
no emission from any cause will result
cutside the frequency band authorized
by the license.

{h) An applicant shall selecl a fre-
quency band in the group which is be-
lieved bhest suited for lhe experiments
to be conducted and will cause the
least ov no Interference to established
stations.

The power outpul raling ot a tele-
vision broadcast station shall not be
in excess of thal necessary to carcry
forward the program of rescarch. The
operating power may be maintained at
the maximum raling or less, as the con-
ditions of operation may require.

A supplemental veport shall be filed
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with and made a part of each appli-
cation for renewal of licenze and shall
include statements of the following:

i. Number of hours operated for
transmission of felevision programs.

2, Comprehensive report of research
and experimentalion conducted.

3. Conclusions and program for {ur-

Lther developments of the television
broadcast service.
4. All developments and major

changes In eguipment.
5. Any other pertinent developments.

Facsimile Broadcast Stations

The term “facsimile broadcast sla-
tion” means a station Jicensed Lo trans-
mil images of still objects tor record
reception by the general public.

A license for a facsimile broadcast
station will be issued only after a sat-
isfactory showing has been made in
regard to the following, among others:

l. That the applicanl has a program
of research and experimentation which
indicales reasonable promise of sub-
stantial contribution to lhe develop-
ment of the facsimile broadcast service.

2. Thal the program ol reseavch and
experimentation will be conducted by
qualified engineers.

3. That the applicant is legally and
fGnancially qualified and possesses ade-
quate iechnical facilities to carry for-
ward the program.

4, That Ihe public interest, conve-
nience and:or necessity will be served
through the operation of the proposed
station.

(a) A licensee of a facsimile broad-
cast station shall not make any charge,
directly or indivectly, for the transmis-
sion of programs.

(b) No licensee ol any other broad-
cast slation or network shall make any
additional charge, dirvectly or indirect-
ly, Tor the transmission of programs by
a facsimile broadcast station, nor shali
commercial accounls be solicited by
any licensee of another broadcasl sta-
tion or network, or others acting in
their hehalf, upon representation :that
images concerning  Lhat commercial
program will be transmitted by a fac-
simile station.

(a) The following frequencies arve
allocated for assignment to facsimile
broadcasi stations on an experimental
basis provided no interference s
caused to the television stalions op-

erating in the band 2000-2100 Kkilo-
cycles:
2012 ke 2016 ke 2096 ke

(b) If the f(acsimile program of re-
search and experimentation cannot be
(Fleage fnrg to pane 431)
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M ODERN
TELEVISION SYSTEMS

By HARRY R. LUBCKE

Director of Television of the Don Lee Broadcasting System, Los Angeles

Modern television systems may be divided into two groups: the elec-
tronic, and the mechanical. In the first group are found the Image Disgector
tube of Philo T. Farnsworth, of Farnsworth Television, the Teonoscope of
V. K., Zworkyin, of the Radio Corporation of America, and the cathode ray
tube of antiquity. In the second group, recent advances have made the
mechanical disk a superior means for scanning motion picture film, and the
Seophony method of multiple light control is a competitor of the cathode
ray tube for exhibiting the received image.

The Image Dissector is a glass en-
closed vacuum tube containing a uni-
form photoelectric surface at one end
and a tiny aperture at the other. The
scene to be transmitted, either live or
film, is focused upon the photoelectric
plate by a lens. Electrons are given off
at each and every point on the surface
according to the light intensity striking
that point. The “electron image” of the
scene thus created is caused to traverse
the tube to the aperture, being focused
to a sharp image thereat and being
deflected systematically thereover to
accomplish scanning, thereby produc-
ing a television signal. The traverse is
effected by applying voltages to the
tube electrodes, and the focusing and
deflection by magnetic fields produced
by current flowing through coils sur-
rounding the tube.

A device known as an “electron mul-
tiplier,” a current amplifier as distin-
guished from the ordinary radio tube
which is a voltage amplifier, has been
developed and made a part of recent
Dissector tubes.

The Iconoscope is also a glass en-
closed vacuum tube, but contains a
special photoelectric surface in its prin-
cipal enclosure and a cathode-ray “elec-
tron gun” in a narrow extension there-
of. The special surface is known as the
“mogalc” and is composed of an innu-
merable number of minute photoelec-
tric globules, each insulated from the
other, and forming in effect an innu-
merable number of separate photo-
electric cells. The scene to be trans-
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mitted is again focused upon the photo-
electric surface by a lens. Electrons are
given off as before, but this time each
globule, since it is insulated, assumes a
positive potential proportional to the
light that falls upon it. Once each com-
plete scanning of the image, an electron
beam constantly emitted from the elec-
tron gun discharges each globule and
thereby produces the felevision signal.
The charging process takes place all the
time, except the instant when the beam
discharges the particular globule. This
storage process is an important one,
although its full possibilities have not
been attained at the present time.

These two devices are truly “electric”
eyes. They are creations of the modern
age. All credit is due the inventors,
and the organizations behind them, in
making these devices practical tools in
the hands of present-day television
engineers.

In the transmission of film, certain
characteristics of the mechanical
arrangement cause the result to be
accomplished in a particularly satisfac-
tory manner. Although the meodified
motion picture projector required to
run off the film is a mechanical device
itself, the advantage of mechanical
pickup is not because it coacts effi-
ciently with another mechanical de-
vice, but because a true shading of the
image is secured.

The mosaic type pickup tube does not
produce the electrical representation of
the background of the scene being
transmitted. This must be inserted dur-
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ing cach peilformancee Ly operation ol
the “shading controls™ which introduce
compenzating eleelrical wavelorms into
Ihe felevision signal, With the merchan-
veal scanner this mangalalion 98 nol
requirerd.

The use ol this scanner is paviicu-
larly prevalent in Germany. The Fern-
seh A G, ("Television Corporation™),
where over one hundred men are en-
gaged in vesearch on all systems of
lelevision, have recently made known
their high-definition mechanical fHlm
scanner. The work of the D. 3. Loewe
organization in  this regard is also
Known.

In England. “Television” vreports that
the mechanical Alnr transmissions of
the Baird System were more clearly
received by the public than the present
Him pickup with the Emilron mosac
tube. The Scophony System utilizes a
mirror drum for Glm transmission.

In ilie United States the Bell Labora-
tories of the American Telephone &
Telegraph Company have developed a
mechanical film scanner [or use 1n their
coaxial cable work., The Don Lee
Broadeasting System uses the mechani-
cal method for fihn scanning and the
mosaic tube tor divect pickup.

The modern mechanical scanner is.
however, a lav cry from its low-delini-
lion predecessors. Low-definition tele-
vision, formerly i use tluoughout the
world, may be defined as lelevision
svsltems employing a standard ol from
30 to 120 lines. The present high defi-
nition television may be defined as any
grealer lineage than this, but is usually
taken o mean standards of from 240 Lo
441 lines.

Without new principles of uperation.
the fundamental scanning disk ol mir-
ror drum would be incapable ol trans-
mitting an accurate image. The mechan-
1cal tolerances requived lranscend the
art of the skilled machinist. The man-
ner in which these limitations are over-
cotre has nol yet heen disclosed by
those who have developed this cquip-
nrent.

In order that the subject malter seen
by Lhe clectric eyes or taken from mo-
ton picture Alm be reproduced at a
dislaree requires the coaction of a host
of cooperating devices

Scanning  sources, which  produce
electrical waveforms of special shapes.
are required to operale pickup lubes
ind alsu the cathode-ray tubes at the
pecelver Amplifiers, developed from
the type utilized 1n radio. bul capable
of amplifying a band of frequencies
rom thirlty Lo over two million cycles
per second are used al both transmit-
ter and recciver. Television transmit-
ters and receivers, or a coaxial cable
handhing this wide band width, must

[RE

he utilized o transport the lelevision
signal [rom the point of origination 1o
e distant poinl of ohservation, Finally.
e recervers mist be held postep with
the transmiticy by a process called syn-
chromzation, and the foundation upon
which modern Lelevision has been bullt,
the cathode-ray tube. 15 required 1o
display the image.

Ir sound is to accompany (he visual
performance, microphone, amplificrs, a
lransmitler, receivers, and loudspeal-
ers must be provided for a second chan-
nel of communication.

The perfection of several of these
devices has been required in order to
make present high-definition television
possible.

Considering these devices in order,
we  [find  that present-day scanning
sources produce rectilinear (s{raight-
line) “sawtooth™ wavelorms. (o the end
that the scanning spol m Lhe camera
and on the cathode ray tubc screen
moves from one side to the other fairly
“slowly ™ (in one thirteen-thousandlh
of a second!)y bul returns to start the
next trace in less than one-tenth that
time. “High vacuum™ thermionic tubes
we now lurgelyv utilized, replacing the
former gas (riodes, or Thyratrons,
allthough the latter may still he used in
sitmplified receivers,

The amplifiers are usoally ol the
resisfance — capacitance coupled Lype
with compensating inductances or feed-
back to secure lhe wide I[requency
band. Translormer coupling, as widely
used 1 radio. is ot suitable, I falls to
the amplifier, in cooperation with the
scanning sources, to provide the vari-
ous blanking. pedestal, and synchron-
izing waveforms which must he inserted
in the television signal.

The modern lelevision signal is a
composite of several waveforms, as-
sembled in o manner hardly known ten
vears ago. It s universal practice to
place the limage signal on one side ol
the axis and the synchronizing pulses
an the other side. [n usual radio broad-
casting, both sides of the axis are occu-
pied by Lhe more or less “sine wave”
quality of speech and music. In televi-
ston, the two sides of 1he axis ave
utilized for separate functions, one side
for currying the image variations of
mtensity. the other side for synchron-
1zation purposes. Al the veceiver the
wavelorm s essentially “split in hall™
by the synchronizing eguipment. The
lwo parts are direclted to the prope)
portions ol the receiving apparatus Lo
make the receiver operale as a whole.
The synchronizing equipment is nearly
human m carrying oul this process.

The television transmillers invariably
pperate on ultra-high frequency chan-
Feeds fre Al

s frove
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THE PROBLEM
OF SYNCHRONIZATION
B

y

e R. LORENZEN ke

Television Engineer

REGARDLESS of what type of television system is used, the key problem is
always the synchronization of the transmitted and received images. That such

is the case is obvious when it is remembered that the image is transmitted
point by point. Each point in the picture received must correspond with the one
transmitted not only in the intensity of illumination but also as regards its location
on the viewing screen. If the received image does not correspond point for point in
its position on the viewing screen with the image at the transmitter there will result
only a jumble of light and dark areas. This point for point correlation of received
and transmitted images is effected by synchronizing the received and transmitied
video impulses,

TECHNIQUES EMPLOYED

The techniques employed in obtaining synchronization are largely determined
by the manner in which the televised picture is scanned.

SCANNING WAVES

Until relatively recently sine wave scanning, or some variant thereof, was used
almost exclusively, Certain apparently insoluble problems temporarily retarded
the further development of this method and investigators turned to saw-tooth scan-
ning. By using saw-tooth scanning the problem of synchronization was solved, but
only by making the television receiver complicated, critical, expensive, and entirely
unsuited for public consumption.

Any worthwhile television system for the home must employ a synchronization
technique of such nature that the synchronization is entirely accomplished at the
transmitter. From this point of view, a television system which uses saw-tooth
scanning is only pseudo-synchronized for, although the transmitter sends out syn-
chronizing impulses, final synchronization is effected at the receiver.

Fortunately, the difficulties encountered in using sine wave scanning have been
eliminated and it is now possible to construct a television system in which the
synchronization is entirely controlled at the transmitter. Furthermore, when sine
wave scanning is employed the television receiver requires less complex circuits
and is much simpler to operate. In consequence of this, the receiver could be soid
at a lower price than when saw-tooth scanning is used.

FCC AND TELEVISION

The Federal Communications Commission to date has wisely refrained from
issuing commercial television licenses for it does not wish the public to spend its
money on unsatisfactory television apparatus. Many large corporations, however,
have spent huge sums in developing felevision systems based on saw-tooth scanning.
They are now demanding a standardization of television usage which depends on
this method despite its proven deficiencies.

The future of commercial television therefore depends largely upon the stand
to be taken by the Federal Communications Commission regarding its practice in
licensing commercial television stations.

449
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FCC REGULATIONS - -

properly carried forward on the fre-
quencies in subsection (a) of this rule
due to the characteristics of these fre-
quencies, applicants may request and
be assigned any frequency specified in
Rule 1073 on an experimental basis.

(c) Other frequencies under the jur-
isdiction of the Commission may be
assigned for experimental operation
of facsimile broadcast stations on an
experimental basis provided a sufficient
need therefor is shown and no inter-
ference will be caused to established
radio stations.

(d) Each facsimile broadcast sta-
tion will be licensed for only one fre-
quency except in subsection (b) of this
rule more than one frequency may be
licensed to one station if need therefor
is shown.

(e) Fach applicant shall specify the
frequency or frequencies desired and
the maximum modulating frequencies
proposed to be employed.

(f) The operating frequency of a
facsimile broadcast station shall be
maintained in accordance with the
frequency assignments as shown by
Rule 980, provided, however, where a
more strict adherence to the assigned
frequency is necessary to prevent in-
terference, the Commission will specify
the tolerance,

MODERN TELEVISION SYSTEMS

nels, usually from 44,000 to 72,000 kilo-
cycles. This removes troubles from sky
waves and fading, such as found in
broadeast and short wave radio, but
restricts the useful range of a trans-
mitter to a future maximum of prob-
ably eighty-five miles. Compared to
present fifty kilowatt broadcast trans-
mitters, most television transmitters
are of medium power, rarely exceeding
eight kilowatts.

New methods of modulation are often
employed. A modified grid bias method
has been employed by the Don Lee
organization for several years. The
Philco organization has recently made
known a ‘“transmission line” method
where the modulator is placed at the
end of a quarter wavelength line prop-
erly connected to the transmitter-
antenna transmission line.

The original filamentless cathode ray
tube of Braun of a half-century ago
little resembled the precise instrument
of today. Usually employing electro-
static focusing taken from the new field
of electron optics, an “electron gun,”
powered by a heater type cathode fila-
ment, produces a small but intense

451

- (Con’t from page 446)

(g) A facsimile broadcast station
authorized to operate on freguencies
regularly allocated to other stations
or services shall be required to abide
by all rules governing the stations
regularly operating thereon, which are
applicable to facsimile broadcast sta-
tions and are not in conflict with Rules
980 to 986, inclusive, and Rules 1030
to 1039, inclugive, excluding Rule 1035.

The power output rating of a fac-
simile broadecast station shall not be
in excess of that necessary to carry
forward the program of research. The
operating power may be maintained
at the maximum rating or less, as the
conditions of operation may reguire.

A supplemental report shall he filed
with and made a part of each appli-
cation for renewal of license and shall
include statements of the following:

1. Number of hours operated for
transmission of facsimile programs.

2. Comprehensive report of research
and experimentation conducted.

3. Conclusions and program for fur-
ther developments of the facsimile
broadcast service.

4. All developments
changes in equipment.
5. Any other pertinent developments.

and major

= = (Con’t from page 443}
beam of electrons at the narrow end of
a cathode-ray tube. This beam is de-
flected, either by deflection plates or
by deflection coils, over the fluorescent
screen which is located on the large or
viewing end of the tube. The output
of the receiver scanning sources, syn-
chronized by the incoming synchron-
izing pulses being applied to the plate
or coils, causes the moving spot of
light, formed on the fluorescent screen
by the impact of the electron beam
upon it, to be at all times in the same
relative position on the receiver screen
as is the exploring spot at the transmit-
ter pickup tube or film scanner.

The sound channel of television is
essentially a duplicate of present high
frequency broadcasting, “apex,” facili-
ties.

In this way is modern television ac-
complished. It employs instrumentali-
ties previously unknown, and others
borrowed from parent arts which have
heen perfected to an unbelievable de-
gree. All this to accomplish a funda-
mental human desire, the ability to see
at a distance, as we are now able to
hear at a distance over the radio.
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EXPERIMENTAL FACSIMILE
BROADCAST STATIONS

{Authorized by FCC as of Jan. 15, 1938)
AUTHORIZED TO USE REGULAR BROADCAST BAND

The Federal Comnnnications Commission, realizing the value
of facsimile broadcasting, has granted 17 expevimental licenses
to stations to further the advancement of the ever growing
service. Eight important stations, sevvicing rich commercial
snarkets durving the regular broadcast periods, are now experi-
wrenting with facsimile duving the early worning bours. Seven
short wave stations are also licensed by the FCC for experimental
work in facsimile.

1938, with its many prowises for the added advancements
in all pbases of broadcasting, is already well on its way insofar
as facsimile is concerned. Muajor manufacturing companies are
confident that the current year will find the creation of a new
markel, facsimile, and that by 1939, facsimile will be a house-
bold byword.

Power
Call Frequency Authorized
Leticrs Licensee and Lovation Kilocyceles Watts
WGH . . Hampton Roads Broadc. Corp., Newport News, Va.. 1310 100
WHO . . Central Broadcasting Co.. Des Moines, Ia.. . ... 1000 50000
WOR . Bamberger Broadcasting Service, Newark, N. J. .. T10 5000
KSTP . National Baitery Broadeasting Co.. St. Paul, Minn.. 1460 10000
KFBIL . . McClatehy Broadeasimg Co., Sacramento, Calif, .. 1490 5000
KMJ . . McClatchy Broadeasting Co., Fresno, Calil,. .. . 580 1060
KSId . . Pulitzer Publishing Co.. S, Louis, Mo... . .. ... 550 1000
WSM .. Natl, Life & Accident Ins, Co., Nashville, Tenn . 650 50000
WHK . Radio Air Service Corp..... e . 1390 1000
WGN WGN, Inc., Chicago. T .. . .. ... . ... .. 720 50000
Short Waves
Power

Calt Frequency Authorized
Letrers Licensee wwd Location Kiiocycles Waltis
WeXBK . W.G. H. Finch Labs., Inc., New York, N, Y. .. .. 1614, 2389, 3492.5, 250

4797.5. 6425, 8655
WI0XGU . W. G H. Finch Labs., Tnc., New York. N. Y. | .. 31600.38600.41000 250
WIXMX . Yankee Network, Inc.. Boston, Mass.. . . .. 41000 300
WIXBD . QOregonian Publishing Co., Portland. Ore,. . . 1614, 2012, 3482.5 1000
W2XR . . Radio Picturcs. Inc.. New York, N. Y, 1614, 2012, 2398. 1000

23100, 41000, 86000-

400000
WIXAG . The Journal Co.. Milwaukee, Wis. R ... 1814.2398. 34925, 1000

4787.5. 6425, 8655
WoxAF . The Jouwrnal Co.. Milwaukce, Wis. . 41000 500
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FACSIMILE BROADCASTING

y
A W. G. H. FINCH XS

President and Technical Director, Finch Telecommunications Labs., Inc.

@

During the early months of 1938 pioneering broadecasters in many sec-
tions of the counfry will inaugurate a new form of radio transmission with
vast potentialities for public service and augmented revenue. The name of
this new service is facsimile, “first cousin” of television since it shares
with it some of the same basic principles.

Unlike its more glamorous and well-publicized relation, facsimile steps
into broadcasting service from other communications fields in which it has
already proved its capabilities in a quiet but exceedingly effective manner.
For facsimile, as most radio men know, has been in daily commercial use
for several years in speeding news photos back and forth across the coun-
try via telephone circuits, and across the Atlantic by short wave radio.

In spite of the rapid development and use of everyday wire and radio
facsimile service, few are aware of its greater capabilities as a mass
communications medium in the broadcasting field. This is largely because
of the fact that facsimile transmissions have been almost entirely em-
ploved to handle press photographs for subsequent newspaper reproduc-
tion, and in the average layman’s mind this ig the limitation of the method.
Many, also, confuse television with facgimile and ask why television will
not ultimately perform the same duty.

For these reasons, the first questions to be answered are, “What is fac-
simile, how does it differ from television, and how does it fit into the radio
broadeasting picture?”’

FACSIMILE OPERATION cation, were to be remotely controlled
by the distant transmitter and in the
Briefly, in non-technical language, fac- process effected the printing of a dupli-
simnile in its electrical communications cate of the copy seen at the distant
sense, involves the conversion of illus- point.
trations, or other copy such as printed
matter, into an electrical signal which TELEVISION AND FACSIMILE
can be sent over telephone or radio
communications circuits. At the receiver Television, like facsinule, involves the
the signal is automatically converted conversion of visible aspeets of subjects
back into its visible form, appearing as into electrical signals which can be sent
a recorded replica of the original copy. to distant points. However, the speed of
The received copy is permanent and like this conversion 1is such that ordinary
a printed page can be handled, observed telephoto cireunits or conventional aural
or read whenever desired. It is some- broadcasting equipment cannot handie
what as if an amazingly compact print- the signal. Costly co-axial cables with
ing press, installed at the rcceiving lo- associated high frequency signalling ap-
453
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paratus or special ullva-high Trequeney

radio transmitters  and  recvivers  are
therefore called in (o do this diffienlt
joh,

In addition, there i~ ax mach differ-

crnee i Lhe technique of the Lwo o conm-
tnications  medivms thore iz be-
fween the making o a newspaper and
1ometion piclure, For o primarily, where
vaesimile ix o concerned only o wilh o the
trasniission  and  subsequent recording
ol copies of =Ll subjeefs such as pie-
tures, atd primded pages, {elevision deals
with moving  object~ or persons. The
inetze one Lhe sereen of a delevision re-
coiver has the basic qualities of & mo-
tton pictare. The image maves, a0 ix
Dransilional, and when the show 12 over

Y

the sereen iz blank. Sinee nothing has
beernn recoraod  the mages will not be

seen unless someene watches the sereen
when Chey are received.

Facsimile and (elevision thus perfornm
widely different functinons, Fach will it
inlo the communications piclure as sep-
ariate ~ervices, having fundamental dis-
i tions - widely  divergenl as Those
of the public press and the motion pic-
tuie,

FACSIMILE TRANSMISSION

The more teehmeal phases of faesim-
e transiisaion and reception are gencr-
Allv um crvstound by radio and sound en-
gimeer<, oo thoze who swant (o know
dust how mudro faesimile Lransmission is
eflected o beicl desevipthon of the Fineh
Facstmile Transmitter, (o he used by
rhe majority of the pionecring lacsimite
hroadeastors licensces  wider the
[Finch  paients,  wall prohably elarily
sedne poinls i glestion.

The facsinnle Dransmiticr of the {ype
to be employed by the pioncering sta-
fions in ithe [ortncoming  experimental
service emplovs o scanning machine in
which (he copy (o bhe sent over the e
i« inserted nowhat is termed the “copy
heard” Thix hoias and advances the copy
it Dronl of 0 “seanning hewd,” consrst-
g of a small elechric bulb, lens system

s

ard phetocell, Light from Lhe bulli ax
[ocuzed a~ g =mull spot on the surlface

of the paper carrving the copy, and he
colleciod higne is picked vp by (he Tight-
sensilive photocell. The seanning head
s meoved [rom side 1o =ide byoan elee-
iric motor 2o thar the s<pot ol light
fraces a o=cries of parallel paths across
the  copy,  which iz moved  upwards
through a disiance equal Lo the diameter
of the light spoi ul the end of cach
scanning stroke, oo ehis manner,  the
crlive swrface Gl the paper s scanned,
ltoe by hipes Che Dlack, Lall tone and
white areas rellecting to Lhe photoeell
vad g amounts of light vanging Nom
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minhmum o maximun, These variations
i reflecred light effect w change in the
amount  of  electrie cuwvrent flowing
through  the photocell. which v tumn
controlx the Toudness of a high-pitehed,
whizile-like tone. The tone, called the
“facsimile carvier” with itz rvising and
Iadling aural characleristics, i then ap-
piied to ordinary broadeast ampiificra,
Tliese detiver ii 1o the radio Gransmiteer
i (he  swme  manner  in which  aural
nroadeast <ignals ave handled. Any con-
ventional broadeasting receiver tuned to
the Teequeney ol the transmtter will
then pick up the signals. However, in
arder Tor the hroadeasting listener o
wtilize these sigoals he nust have a re-
cording machine Lo convert them back
mte their visible equivadent~ on paper.

FACSIMILE RECORDER

The ineh lowme Facsimile Recorde
1~ uscd for this purpose. The recording
machine in many wavs i~ stnilar (o he
seanning instrument. What i= (ermed w
“receiving copy head” holds the diy
vleelrosensitive recording papey, which
i fed as o continuous strip two columns
wide Teont a o]l corvied in the lower
patl of the machine. A recording slylus
1< thea moved by oo small electric moton
from zide 1o side across the swrlace of
the paper, forming marks on the paper
colresponding in position ol quality o

the clements of The eopy al he Drans-
mitter. When the incoming  =ignal s
foudest the line traced i~ darkest, when

ods weakest no Grace is Tormed. A the
end of cach of these recording strokes
the paper is omoved up by an amount
cqual (o that of the width of cach e
clemient. By means of extremely shoy
low-tone synchromzing control impulses
=cnt ont by (he ransmilier just belore the
start of cach recording =troke and by the
use ol a small motor turnmp over al oa
predetermined speed the vecording =tylus
always moves across the paper m step
with the scanning head of The transmitfer,
recording copy i its proper position, re-

gardiess of (he tyvpe of cleclrical power
supply ol the dilferent =tates m which

Iran=mitler and reveivers may bhe located.
The recorded copy is built up hine hy line
ta appear ax a dupheate of the ongmal

HOME RECORDING SETS

The aclual home recording machine,
which al present cosls $125.00 because @
i made i dbnited  quanlities, s =mall
ctiengh o be housed s a0 complete ungt
e cabinet appooximadely w fool squaine,
Homay be connected witlhiout auxifiary
amplifying cquipmient Lo the oulput cire
cuit of any broadenst pecciver having a
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power rating of three watts or more.
A switch in the loud speaker circuit is
then employed to cut the speaker off
during the recording of facsimile broad-
casts, The broadcasting station from
which faesimile signals are sent is tuned
in with the receiver as if regular aural
programs were to be received. The fae-
simile recorder is switched on and the
volume control of the receiver is turned
to the point where copy has the desired
contrast. The actual recording opera-
tion is wholly automatic and requires no
attention.

AUTOMATIC RECORDING

The simple statement that recording
is automatic may seem relatively unlim-
portant to the average reader, but it is
largely the solution of the automalic
recording problem that has made it pos-
gible for Finch Telecommunications Lab-
oratories to pioneer in its present work
in opening the home facsimile field.
For until the development of an auto-
matic machine and inexpensive dry re-
cording paper of wide latitude which re-
quires no liguids for moistening or
smudgy carbon transfer for printing,
the adaptation of facsimile recording
methods to home service seemed rather
remote. These conditions were recognized
as prerequisites as early as 1933 when
first radio tests of the basic Finch Fac-
simile system were conducted over station
WI10XDF, located at Teterboro Airport.
The result is that the home facsimile ma-
chine safely operates without attention
throughout long facsimile broadcasting
periods. The machine holds a roll of
dry recording paper which is automatie-
ally fed as long as facsimile signals ave
received. Hach roll holds enough paper
to provide for a week’s recording opera-
tions without reloading. Recording pa-
pers in a number of different color com-
binations have been developed, but it is
believed that stock on which the fac-
simile copy appears as black on either a
white or orange background will be most
popular. Other combinations include red
on a white background, green on white,
vellow on white, and blue on white.

ACTUAL FACSIMILE
BROADCASTING

The obvious questions at this pont
are, “When will facsimile broadeasts oe-
cur and what stations will handle
them?” The answer is that during the

experimental pericd and probably there-
after facsimile broadeasts will take place
during the early morning hours between
midnight and 6 A.M. when aural broad-
casting facilities are ordinarily idle.
Simple time clocks will turn the radio
receiver and recording motor on and
off at specified hours. “Printing” of il-
lustrated news bulleting, with latest news
flashes, photographs, market reports,
weather maps, cartoons, reeipes, aural
program announcements and illustrated
advertisements of all sorts, will thus
be effected in homes while their occu-
pants sleep, the machine being prac-
iically silent in operation and entirely
automatic in its operation. The result
is a complete up-to-the-minute two col-
unin illustrated news bulletin ready to
read at breakfast time.

GENERAL

This, to some who are wot familiar
with facsimile developments, sounds
like one of H. G. Wells’ prophecies. That
it is not is attested to by the fact that
at the present writing some of the lead-
ing broadcasting stations in the country
have already been granted T'CC permis
to inaugurate such a service using regu-
lar broadeasting frequencies and full
power between midnight and 6 A.M.
experimental transmissions to determtine
public reaction and to obtain basic en-
gineering data for future facgimile serv-
ices, Stations already licensed on this
basis are; WGH, Newport News; KSTP,
St.  Paul, Minneapolis; WHO, Des
Moines; WSM, Nashville; WOR, New-
ark; WCLE, Cleveland; WHE, Cleve-
land; WGN, Chicago; K8D, St. Louis;
KFBK, Sacramento; and KMJ, Fresno.
In addition, other important stations
have applied to FCC for similar fae-
simile permits.

Facsimile transmissions of these sta-
tions will start as soon as the necessary
equipment has been delivered and in-
stalled.

When the experimental period has
demonstrated the wvalue of facsimile
broadcasting service and when publicity
and advertising to consumiers gets under
way, we anticipate great difficulty in
supplying public demand for home re-
corders. Because facsimile, like televi-
sion, will inevitably capture the public
imagination and when it does another
dynamic new industry comparable fc
aural radio broadecasting will be born.
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Poreign television during the past year niade wnmerons advances

technically. Cowstriiction was begun on the mast potwerful vom-

mercial television station yet announced, in Paris. Germany dnd
Traly atched strides in their television advances.

ENGLAND

The decision in England on the ad-
vice of the Television Advisory Com-
mittee, to adopt a single standard of
television transmission for the London
station at the Alexandra Palace has
had one important [mmediate effect.
The prices of television receiving sets
manufactured by “His Master’s Volce™
and the (British) General Electric Co..
Lid.. have been reduced and il is ex-
pected that the other manufacturing
companies wil] Tollow suit shortly.

The “H.M.V." sets ure priced al 80
guineas for the model 9400, which is a
television sight and seund receiver with
long., medium and shorl wave radio,
and 60 guineas for the model 901, which
15 a lelevision sight and sound receiver
only. Identical prices have been made
by the General Electric Co., Lid.

Scophony Television, Lid., has stated
that provided demand expands suffi-
cienlly, the price of its set may be
reduced within 12 months to £50.

Extension of Service

These reductions in price form the
first slep lo popularize lelevision and
bring it within the reach of the average
listener. The size of the market will
depend on price of receivers, qualily
of programs. and the number of people
brought within receiving distance of
stations.

The quality of the program depends
entirely on the future policy of the
B. B. C. and the amountl of money made
available for program material,  Im-
provement has been noticeable recently
and 1t is obvious that the B. B. C.
producers at the Alexandra Palace arc
benefiting by experience and criticism,
despite the fact that they ave laboring
under severe handicaps of lack of suili-
cient money and limitations of slage.
The number of people now within
reach of the programs emanating from
the T.ondon station isx somewhere be-
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tween 8.000.000 and 10,000,000.
stations will be erecled in (he
cities of the provinces when, in the
opinien  of (he Television Advisory
Committec, it is advisable to do so.

When further broadcasting stations
are erected, it 18 by no means unlikely
that the Baird Company, which suf-
feved a blow to its prestige by being
supcrseded al the Alexandra Palace by
Marconi-E.M.L, will have its share of
them. The patent situation is compli-
cated but it 1s assumed that Baird.
being one ol the pioncers of television.
15 1n a sbrong position with respect 1o
patenis.  In this connection it is inter-
esting to note that the B. B. C. is in-
demnified against any patent infringe-
ment and pays no royalty for its use
of television transmitling avparatus.

Television can be coxtended by the
use of (he caaxial cable which has been
developed in England by Standard
Telephones and Cables. Lid. Birming-
ham has been connected with London
by one such cable and extensions are
planned o Manchester and Leeds.
While i1 is possible to transmit lele-
vigion signals over this cable, it will
probably not be done for some time.

The Future of Television

Sir Noel Ashbridge. chief engineer of
the British Broadcasting Corporation,
recently addressed (he Royal Empire
Socicty, his subject heing television,
Most of his talk dealt with what tele-
vision actually is and how il is done.
He was quite frank in discussing the
difficulties encountlered at present and
emphasized the limitations of stage.
lighting and make-up. The small size
of the stage. he said, was a distinct
handicap to artists, although the con-
ditions under which they worked apart
trom that were no less comforlable
than those prevailing in the avcrage
motion picture studio.

Speaking of the future, Sir Noel said
that he was confident t(hat Lhese dith-
culties would be overcome and that
television could be carried out under
ardinary hghting conditions.  He fell

Other
large
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that difficulties of depth and focus
would eventually be surmounted and
that a consequent improvement in pro-
gram would be made possible.

Mentioning the use of the coaxial or
concentric cable, as he called it, Sir
Noel said that it would make possible
outside broadcasts of such events as
the Cup Final (football) or the tennis
championships at Wimbledon. Clos-
ing his address he said that television
had advanced further in England than
in any other country.

Strata in the Atmosphere

New radio reflecting layers have been
discovered in the upper atmosphere,
according to Mr. R. A. Watson Watt,
superintendent of the Bawdsey Re-
gearch Station of the Alr Ministry.
These new layers were discovered, ap-
parently, at about the same time by
himself and his colleagues in England,
Mr. Colwell and Mr. Friend in the
United States and Professor Mitra in
India.

The most important of the new lay-
ers is said to be well within the alti-
tude of ordinary winds and meteor-
ological effects and produce the effect
of “ghost” visages in television. A
second image, slightly displaced, has
appeared on some television receiver
screens, notably in Bristol. Apparently
one beam from the London television
station goes direct to Bristol and an-
other goes up to the layer and then
down again, coming in late on the
receiver, giving the effect of an ‘“‘echo”
picture or “ghost.”

Although Scophony Television Limited
was not entrusted by the Government
with the provision of the first television
broadcasting station of the British
Broadcasting Corporation, the company
has continued its researches and is now
producing receiving sets capable of re-
ceiving the broadcasts from the Alexan-
dra Palace. The system is different from
that used by the Baird Television Com-
pany and the E.M.I. Marconi Company in
that the principal involved is mechanical
rather than based on the cathode ray
tube.

It is the view of the Scophony engi-
neers that if televisiou is to have a per-
manent value as entertainment the screen
must be enlarged from its present pro-
portions. It is understood that the object
is to obtain a screen about the size of
the home moving picture and the Sco-
phony engineers believe their system
alone is capable of producing this.

The company claims to hold certain
basic patents in the optical-mechanical
field of television, the number beine 130
in this countrv and abroad, not including
over 100 applied for and pending.
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FRANCE'W

The most powerful commercial tele-
vigion broadcasting station yet an-
nounced, to be installed at the foot of
the Eiffel Tower with the antenna pro-
jecting from the top of the flagpole of
this structure, has been ordered by the
French Ministry of Posts, Telephones,
and Telegraphs from the Materiel Tele-
phonique.

The transmitter will have a peax
power of 30,000 watts, fully modulated,
at the feeder of the antenna, and will
be capable of transmitting television
images having a definition of 405 lines.
The equipment is the product of re-
search work in the Laboratories of
the L. M. T. organization in Paris. The
contract specified that the station be
put into limited service by July first
and operate with full power by the
fall,

According to the Ministry of P. T. T,
which has been active in presenting
transmissions to the public, television
has emerged sufficiently from the lab-
oratory to present definite entertain-
ment possibilities. The Ministry has
endeavored (o keep its equipment
abreast of the developments. In 1832
the first transmission was inaugurated
using a medium wave sound broad-
caster with a power of 10 KW. A
mechanical direct pickup device was
employed having a definition of 30
lines per picture. This equipment was
gradually improved as it was found
that higher definition pictures could
be successfully received and produced.
Early in 1935 a 2 KW transmitier was
installed to operate on a wavelength of
200 meters and transmission was begun
with a definition of 60 lines per pic-
ture. In December 1935 a 2 KW ultra-
short wave transmitter operating on 3
meters was inaugurated at the Eiffel
Tower, with a scanning definition of
180 lines per picture, and in March
1936 the power was increased to 20 KW.

The technical experts of the Ministry
now feel that the progress registered
has been of such importance as to
warrant the substitution of a more
modern and powerful station as an
aid and encouragement to the study
and popularization of this newest
adaptation of electricity to the general
diffusion of entertainment and instruc-
tion.

For several years the laboratories of
“Le Materiel Telephonigque” have been
engaged in developing high definition
television scanning and transmitting
equipment. The first field tests of such
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cquipment were conducted in 1935,
when a Llransmission with 180 lines
per picture was made from the com-
pany’s labovalories 10 a demonstlration
receiver al a distance of several miles.
In 1936 further field tesls were made
gver lhe same dislance but using a
transmitter of 8 KW peak power and
A scanning svstem with a definilion of
240 lines per piclure. Since that time
aevelopment has been continuing on
mereasing botlhy the transmitler power
and the scanning delinition.

. GERMANY

There scems Lo have been a sublle
change in the development of fele-
vision in Germany. There is very little
thal publicity poinls lo this change,
but the facl that television develop-
ments have been laken over by the
German War Depariment seems to be
explanation enough for an extraordi-
nary veil of secrecv which has fallen
over cfforts in the German ielevision
ficld. The following facts seem sell-
cvident.

1. Publicity regarding television ser-
vice [or the general public has declined
fremendaously in the local press:

2. Although many radio manufac-
turers had received virtual instructions
from the Governmen!{ to place tele-
vision apparalus on sale, nol once retail
store is carrying any models and not
one manufacturer has any price list
to offer;

3. It is unofficially reporied that
present  lejevision experiments made
cither by private companies or by the
Post Office Department, which is in
charge of a1l radio-lechnical matters
in Germany. are directed toward the
application of radio and televizion {o
military purposes:

4. Among television technicians in-
terest now seems Lo be directed not
loward publie enterfainment programs
but toward the development of appa-
ratus for airplanes, especially in the
development of appartus Lo transmit
facsimiles betlween airplancs and
ground stations.

When television was introduced 1o
the public it proved vastly disappoint-
ing. Newspapers during 1935 were
flled with publicity regarding Gev-
many’'s leadership in television devel-
opments and fowery stories promised
television veceivers in public homes at
farr prices and daily programs broad-
cast from 12 dillerent German stations.
Most people who saw television receiv-
mg appacalus on display marvelled notl
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at the fact that they were seeing some-
thing that happened 1n another seclion
of the country. They expressed dis-
appointment al the size of the mage.
the flicker of the picture, and the sisc
and tremendous cost of the apparatus
itself.

Facsimile

It is rather nalural thal recent de-
velopments behind the public scenes
have also included the perlection of ap-
paratus for the transmission of fac-
simtles.  Dr. Arthwr Korn, who main-
taing a laboratory at 25, Schlueter-
strasse, Berlin, ig the leader in these
developments. He is known through-
out the world, since in 1906 he ob-
tained world palents covering appa-
ratlus for the dispalch of Tacsimiles hy

wire. The equipment (hat is used in
Lthe  transmission of pholographs to

newspapers in the United Siates is
hased on Dv. Korn's original bul now
expired patents.

Dr. KKorn has been experimenting
with facsimile sending equipment for
30 years, and. although he has no com-
mercial company for lhe production
of his apparatus, he nevertheless ve-
ceives and executes an order aboul
twice a year. The German Police De-
partment uses his cquipment belwezn
various cities, notably between Berlin
and Munich. This is used principally
for Lhe fast t(ransmission of photo-
graphs and flingerprints ol criminals
and of photographs and drawings of
scenes of crimes,

Television piclures on a screen 1 x

1.20 meters are said 1o be possible
through an invention of Telefunken
Gesellschaft, Germany. Heretofore,

limits to the possible size of the (ele-
vision lube have kept the dimensions
of pictures to within 8 x 10 inches.

With the new instrument, the {ube
is very small. The end is absolutely
flat Instead of curved and is 10 mm.
thick to withstand outside air pres-
sure. The picture thrown on the end
of this tube s only 5§ x 6 em., aboul
2 x 2% inches. The end of the Lubce
is fitted 1o a projeclion camera lens of
large size and picture is thus enlarged
and thrown upon a screen which stands
separale from the receiver. The loud-
speaker is localed at the base of the
screen,

In order Lo obtain a particularly clear,
sharp and contrasting piclure on the

end ol the tube (he tlension was
stepped up Lo 20,000 velts. The ad-
vanlage of this receiver s that the

picture thrown upen the sereen can be
viewed by a large number of people
sitting ¢ven G Lo 8§ meters away.
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Ttalian television activity in industry
had its inception with SAFAR early in
1930. This is the only firm in Italy
which is concerned with television.
This company follows courses parallel
with those of Baird in England and
Telefunken in Germany. It worked in
collaboration with the first Italian lab-
oratory of television researches, that
of Engineer Arturo Castellani. To this
initial activity belong the first success-
ful public tests of television in Maly,
carried out in October of the same year
at the first National Radio Show at
Milan.

In this first display the apparatus
employed, constructed entirely in Italy,
used both in reception and transmis-
sion the Nipkow disk, coupled with a
new system of synchronization between
transmitter and receiver, supplied by
Ing. Castellani, and employing the so-
called canalized signals now widely
used in various systems of transmitting
and receiving by cathode rays.

After these first public tests, the Cas-
tellani Laboratory constructed a new
complete disk transmitter-receiver, but
of 60 lines and 25 images per second,
for the transmission of real scenes. As
a salient feature this new complete
apparatus presented, among the first
on the transmission side, the new types
of amplifiers equalized by broad bands
of frequencies and the batteries of cells
with broad luminous spectrum.

On the reception side was brought
to notice the first Italian commercial
televisor, with mechanical reconstruc-
tion of the image, completely on a
printed plate and utilizing a flexible
disk of great precision, obtained photo-
mechanically, coupled with a new type
of luminous mercury vapor lamp with
hot cathode and control grid.

During the year 1931, the whole tele-
vision activity of the SAFAR was con-
centrated, still under the direction of
Ing. Castellani, creating also in its own
establishments the first vacuum experi-
mental laboratory for the study and
construction of luminous gas lamps.

Various types of bulbs were con-
structed and experimented with, and in
the meanwhile repeated studies and
experiments were carried out on vari-
ous types of amplifiers for television
currents. Moreover, in order to try
out the commercial possibilities of vari-
ous types of televisors, there were con-
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structed, according to more modern
concepts of rationality, two types of
television receivers with drum of mir-
rors and spiral of mirrors.

In the year 1932 noteworthy im-
provements and additions were applied
to the existing 60-line disk transmitter,
and there was created a new model
disk receiver and a mercury vapor
lamp, with hot cathode and grid. The
complete transmitter-receiver thus
perfected functioned in public in Octo-
ber of the same year 1932, at the 3rd
National Radio Show at Milan, and
a succegsful regular experimental ser-
vice was effected throughout the dura-
tion of the Show.

Immediately after the said Show
there was projected and inaugurated
the construction of a new 90-line disk
transmitter intended for a circular ex-
perimental service of radio-television.

In October, 1933, at the 4th National
Radio Show at Milan, experiments
took place in radio-television with
SAFAR apparatus operated by the
Italian Radiophonic Auditions Asso-
ciation and the first SAFAR. radio-re-
ceivers with the Braun tube were dis-
played there. The apparatus was op-
erated during the whole of the Show,
arousing enormous public interest.

While the new equipment permitted
the construction of a perfected cathode
ray transmitting tube, Castallian sys-
tem, consiruction was also begun of
a telecinema transmitter for 180 and
240 lines. This new set permitted the
study of televisive currents aroused
by analysis of great fineness, and there-
fore made possible the execution of
tests of amplification and modulation
with bands from 25 to 1,000,000 periods.

In view of the good results obtainad
at 180 lines of analysis, the new set
for telecinema was presented in public
in April, 1934, at the 15th Milan Fair.
These receivers employed receivers
with Braun gas tubes, Cossor and Edis-
wan type, the SAFAR types with in-
duced vacuum not being yet ready.

The experimental service was ef-
fected alternately at 120 and 180 lines
and during the whole period of the
Fair enjoyed brilliant success.

The period following this 15th Fair
found the television activity of SAFAR
directed toward the perfecting of a
television cathede tube radio-receiver,
with tube of its own manufacture and
to tests of a new Castellani tube trans-
mitting system, the “Telepantoscopio”
obtaining wvery satisfactory results in
both branches of research.
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TELEVISION STATIONS

THE
LOCATION

W2XAX

NEW YORK CITY

FREQUENCY: 52.5 Mc. POWER: 50 Walls
{Construction Permit for 7500 watt transmitler
to be located in Chrysler Bldg.), OWNED AND
QOPERATED BY: Columbia Broadcasting Sys-
tem. BUSINESS ADDRESS: 485 Madison Ave.
PHONE: Wilckersham 2-2000. STUDIOS: Same.
(New studios will be localed in Grand Central
Terminal Bldg.). TRANSMITTER and ANTENNA
LOCATION: Same. (New Transmitler and An-
tenna will be localed in Chrysler Tower).

PERSONNEL
Director of Television Programs,
Gilbert Seldes
Chief Television Engineer,
Dr. Peter C. Goldmurk

Assistant Chief Television Engineer,

John N. Dyer
FACILITIES

The Columbia Broadcasting System., Inc.,
has designed and built a complete experi-
mental 50-watt television Iransmitter suilable
for the presen! standards of 441 lines, 30
frames per second, operaling on a frequency
of 52.5 Mc. This transmitter is located in the
Columbia Breadcasling Syslem building and
is connected by an open wire fransmission
line lo an antenna mounied on the roof.

The system consisls of ¢ film scanner using
a dissector tube In conjunction with conlinu-
ously-moving 35 mm. or 16 mm. {ilm. There
are no rolaling optical elemenis involved.
The disseclor is of the Farnsworlh type, and
is a 9-stage mulliplier. The output {rom the
film scanner, after being suilably amplified. is
fed to an amplifier in which. after stabiliza-
tion, the horizonial synchronizing and blanking
pulses are injected. The D.C. component is
iransmilted by cutting the first with plus volh.
age to zero. Alfter passing aperlure correctors
and equalizers, the video signal goes through
a specially loaded coaxial cable to the modu-
lator, where the signal is again stabilized and
the verlical synchronizing pulses are injecled.
Variable amplitude. single pulse synchronizing
system is ulilized. The carrier may be modu-
lated in either posilive or negative direction.

A great portion of lthe aclivity during the
pas! year was represented in the preparation
of plans in conneclion with the new Chrysler
Building ftransmitter and anienna and the
Grand Cenlral studic installations.

The transmitter to be installed in the Chrys-
ler Building is now undergoing tests at Cam:

UNITED
PERSONNEL
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STATES
FACILITIES

den. N. J.. where a complele “electrical re-
production” of the top floors of the Chrysler
Tower has been conslructed on a baseball

field near the manulfaciuring plant. The tes!
tower of wood and steel covered with wire
nelting is used for irying out various types of
aniennas under conditions dlmost idenfical
with those on the upper floors of the Chrysler
Tower ilsell.

Each of the 1wo lransmitters, video and
audio. when unmodulated delivers a power of
7500 watls. The oulput stages are so designed

tha! the video signals can be injecied in
either "D.C.” or “A.C” lashion. The D.C.
lype of (ransmission is that in which the car-
rier amplitudes, when measured from the

zero axis, represent the absolute illumination
of that portion of the {ransmiited piciure.

The studio will be located in the Grand
Cenlral Terminal building where a space
270x60 feet and 45 fee! high is available. The
studio egquipment will comprise live pickup
camera and motion picture lilm channels. The
video signal will be carried at a 10 volt peak-

lo-peak level from the studico 1o the trans-
mitter lhrough a special coaxial cable.
Transmissions at present are at irregular
limes.
LOS ANGELES—EST. 1931
FREQUENCY: Sight, 45,000 Kc¢. Sound, 54.-
000 Xec. POWER: Sighl, 150 Watts: Sound.
150 Watts, OWNED AND OPERATED BY:

Don Lee Broadcasting System. BUSINESS AD-
DRESS: Don Lee Bldg.. Seventh & Bixel Sis.
PHONE: VAndike 7111, STUDIO AND TRANS-
MITTER LOCATION: Same. TIME ON THE
AIR: Nighlly (except Sundays and holidays).
6:30 to 7:15 P.M. Monday. 9:00 to 10:00 A.M.
Wednesday, 11:00 to 12:00 A.M. Saturdavy.
2:00 to 3:00 P.M. Oiher limes experimentally.
which are announced on reqular schedules.

PERSONNEL

Director of Television.. ... . .. Harry R. Lubcke
Assistant Director of Television Wilbur E. Thorp
Television Engineer .. ...... William S. Klein

FACILITIES

SYSTEM IN USE: High-delinition cathode-
ray. 300 lines. 24 trames standard, on ac-
counl of widespread 50 and 60 cycle power
systems in and surrounding Los Angeles.
Within the service area of WEXAO one mil
lion persons are supplied with 50 cycle power
and one million with 60 cycle power.
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Film equipment for broadcasting newsreels,
shorts and fest ilems.

Mosaic live-pickup camera equipmeni lo
be completed and in use during first half
of 1938,

PATENTS: United States and foreign pat-
ents covering film and live pickup, amplifi-
cation, scanning sources, synchronizaiion, re-
ceivers and cathode-ray tubes of Harry R.
Lubcke are used in the work. The methods
and equipment of the Don Lee Sysiem, though
amenable to standardization. are consider-
ably different from those of other television
organizations.

RECEIVERS: Over three thousand diagrams
on how to build a cathode-ray television re-
ceiver have been sent without charge fo
persons who have sent a large self-addressed
envelope fo the Television Division. Of these,
approximately one hundred are estimated to
have television receivers in successful opera-
tion in Los Angeles, Hollywood, Inglewood,

Wilmingion, Long Beach and elsewhere. BRe-
ports on reception are invited.
DISTANCE: WMr. BRoger Howell. of Long

Beach, California, tweniy miles airline from
W6XAO, has, upon his own iniliative, demon-
strated his television reception to the officials
of his cily and to the press. who were favor-
ably impressed.

PUBLIC DEMONSTRATIONS: Since June 4.
1936, public demonsiralions of Don Lee high
definition lelevision have either been held
daily, or at stated intervals, at distances from
1-10 to 10 miles from WG6XAQ, Approximalely
ten thousand persons have wilnessed the re-
ceplions. Requesits are currenily being han-
dled by ticket, for which a stamped seli-
addressed envelope is to be sent to the Tele-
vision Division,

W3IXPF
SPRINGFIELD, PA.

This stafion has been granied a Consiruction
Permit by the Federal Communicalions Com-
mission.

FREQUENCY: 42000 to 56000 K¢. and BOQ0O
1o 86000 Kc. POWER: Sight, 4000 Walls:
Sound, 1000 Watts. OWNED AND OPERATED
BY: Farnsworth Television Inc.

WIXAL

KANSAS CITY, MO.—EST. 1932

FREQUENCY: Sight, 42000 to 56000 Kc. and
60000 to 86000 Ke.; Sound., same. POWER:
Sight, 300 Watts: Sound, 150 Wafts. OWNED
AND CPERATED BY: First Naiional Television
Inc. BUSINESS ADDRESS: 22nd floor, Fidelity
Bldg., Ninth and Walnut Sts. STUDIO LOCA-
TION: Same. TBRANSMITTER LOCATION:
34th floor, Fidelity Bldg.

461

PERSONNEL
Chief Engineer and Technical Director,
C. E. Salzer
Technical Director of Resident Training,
Everett L. Dillard
Chief Operator............. Franklin Burneli

FACILITIES

This station has been operating continu-
ously since QOctober of 1932 and at the present
iime is undergoing installation in the new
quarters of Badio Station XKXBY which, along
with a fechnical training school, is operated
by the same managemeni.

Numerous systems and ideas have been
used since the establishment of the station;
however, the Sanabria system of triple spiral
45line has been used as the basic system.
The transmitter under consiruction will use a
system designed for 441-ine operation, com-
plete e¢lectron scanning, both for transmission
and reception and should be complete and in
operation about the first of April, 1938.

WI1XG
BOSTON

FREQUENCY: 42000 to 56000 Kc. and 60000
to 86000 Kc. POWER: 500 Walis. OWNED
AND OPERATED BY: General Television Corp.

e
MILWAUKEE—EST. 1931
FREQUENCY: 42000 to 56000 Kc. and 60000

to 86000 Kc. POWER: 500 Wals. OWNED
AND OPERATED BY: The Journal Ce. BUSL
NESS ADDRESS: 33 West State 5t. STUDIO

AND TRANSMITTER LOCATION: Schroeder

Hotel.
FACILITIES

As the owner of this station is nel a manu-
facturing or research organmization the work
that has been done has been devoied to the
propagation characteristics of television (Le.
eflectiveness of antenna, coverage studies and
transmission characteristics). Most of the
studies made have been on a kequency of
26400 Kc. using the ulira high frequency ex-
perimental transmitter, WSXAZ,

WIXAK

MANHATTAN, KANS.—EST, 1932

FREQUENCY: 2000 to 2100 Kc. POWER:
125 Woatits, Sound and Sight. OWNED AND
CPERATED EBY: Kansas State College of Agri-
culture and Applied Science, BUSINESS AD-
DRESS: Depariment of Electrical Engineering.
Kansas State College. PHONE: 3-7182. STU-
DIO AND TRANSMITTER LOCATION: Same.
TIME ON THE AIR: Monday and Wednesday,
7:00 P.M. to 8:00 P.M,
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PERSONNEL
Head of the Depl. of Electrical Engineering
R. G. Kloeffler
. M. W. Horrell
FACILITIES

This station at the present time is using me-
chanical scanning, 60 lines, with 20 irames
per second.

The c¢ircuits and equipment for the use of an
iconoscope are being built and a (ransmitter
using this device will be put into use about
March 1, 1938. Arrangement can be made for
synchronizing sigh! and sound in conjunclion
with radio station KSAC of ithe Kansas State
College of Agriculture and Applied Science.

The receplion from this station is reported
from points as far distanl as Houston. Texas,
points in Michigan and OQhio, as well as
various districts in lllinois.

W2XBS

NEW YORK CITY—EST. 1928

FREQUENCY: 42000 to 56000 Kc. and 60000
to 86000 Kc. POWER: Sight, 12000 Walls:
Sound, 15000 Watts, OWNED AND OPERATED
BY: Nalional Broadcasling Co. BUSINESS AD-
DRESS: 30 Rockefeller Plaza. STUDIO AD-
DRESS: Same. TRANSMITTER LOCATION:
Empire Stale Bldg. TIME ON THE AlR: No
regqular scheduled programs.

PERSONNEL

FACILITIES

This station uses the RCA television system.
Broadcasis are experimental and made to a
number of experimental receivers at the
homes of NBC and RCA oflicials and lechnical
personnel.

Recepiion of this station has been reporled
in approximafely a 45-mile radius,

Besides this station the Nalional Broadcast-
ing Co. has been granled a Construction Per-
mit for another lelevision station which will be
operaled on 92,000 Kc. and from 175,000 to
180,000 Xc. with a power of 400 Watts for
sight ifransmission and 100 Wats for sound

transmission.
HISTORY

Experimental television station W2XBS was
originally installed at the RCA Technical and
Test Laboratory. Van Cortlandt Park., New
York Cify. The firsl construction permit was
granled on April 4. 1928 and the first tem-
porary license was issued in June, 1928. From
lime to time various stalion permits allowed
lelevision experimental transmission on 4800
HKe., 2300 to 3300 Ke.. 2050 to 2150 Kc.. 2000
o 2100 Ke. and 2100 to 2200 Hc. The first
permanen! license was issued on December
1, 1928 with an assigned irequency band of
2100 to 2200 Kc. In lhe latter pari of 1928
the slation was moved to the RCA Photo-
phone Building, 411 Fifth Avenue. On June
27, 1930, it was moved to the Times Square

Chief Operator

Chiel Engineer O. B. Hanson
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Studio of the Nafional Broadcasling Company.
where on July 7, 1930 it passed from RCA
toc NBC management.

In 1931 NBC television was carried on {rom
W2XBS's present location on the top of the
Empire State Building.

During 1936 and 1937 NBC operated with
the new high definition standards, demonstrat-
ing ftelevision o groups representing the fol-
lowing interests,

. Political

. Motion Piclure

. Foreign ({(political
. Press

. Advertisers (manulacturers)
Advertising agencies

. Arlisis {faleml and musicians)
. Naval and Military
Educational
Financiers,
. Relailers

Radio Station men
. Trade associations
. Institutional {4H Club, Atlanta School o

Air winners, etc.)

L ]

PHILADELPHIA—EST. 1931
FREQUENCY: 42000 to 56000 Kc. and 60000
to 86000 He. POWER: Sight, 10000 Walls:
Sound. 10000 Watts, OWNED AND OPER-
ATED BY: Philco Radie & Television Corp.
BUSINESS ADDRESS: Tioga and “C” Sis. STU.
DIO AND TRANSMITTER LOCATION: Same.

TIME ON THE AIR: No stated schedule.

PERSONNEL

Engineer in Charge.. ... ... . Albert F. Murray

FACILITIES

This station uses the Philco Television Sys.
tem. Reception which is heard in the homes
ol the company’s engineers has been re-
ported from points 12 miles from the trans-
miller.

This station which is used lor experimenta-
tion and research in connection with television
development radiates signals in accordance
with the proposed RMA Television Standards.
It uses 441 lines and the narrow vertical syn-
chromizing system; it employs the newly de-
veloped modulalion sysiem and is operating
in the 50-56 Mc, channel.

Besides this sialion the Philco Radio &
Television Corp. has been granted a Con-
slruction Permil for another felevision station
which will be operated on 204000 o 210000
Kc. with a power of 15 walts.

°
LAFAYETTE, IND.—EST. 1932
FREQUENCY: 2000 1o 2100 Kc. POWER:

1500 Watts. OWNED AND OPERATED BY:
Purdue University. BUSINESS ADDRESS: Elec-

and commercial)

Bankers

Dy CTETTFO 0 QA0 oA
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iric Bldg., Purdue Universily. PHONES: 6475,
2917, TRANSMITTER LOCATION: West La-
fayette. TIME ON THE AIR: Tuesday, at 7:30
P.M. Thursday. at 8:00 P.M.
PERSONNEL
Head of School of Electrical Engineering
C. Francis Harding
R H, George H. J. Heim
FACILITIES
This station uses a lelevision system that
has been developed at Purdue University.

W2XDR

LONG ISLAND CITY, N. Y.

FREQUENCY: 42000 to 56000 Kc. and 60000
to 86000 Kc. POWER: Sight, 1000 Watls;
Sound, 500 Watis. OWNED AND OPERATED
BY: Radio Pictures. Inc.

W3XAD

CAMBDEN, N. .—EST. 1931
FREQUENCY: 124000 to 130000 Kc. POW-
ER: Sight, 500 Wails; Sound, 500 Watts.

OWNED AND OPERATED BY: RCA Manu-
facturing Co. BUSINESS ADDRESS: RCA Fre-
gquency Bureau., 30 Rockefeller Plaza, New
York City. TRANSMITTER LOCATION: Port-
able Laboralories in Camden. N. J. TIME ON
THE AlR: No siated schedule.

FACILITIES

This station is an experimental poriable
unit and no one sysfem is strictlly adhered
to; a complete description of the basic method
ased in transmission is given in the Pro-
ceeding of the Institule of Radio Engineers
(Vol. 22, No. 1, November, 1934).

Several experimental television receivers
have been set up within a 2 or 3 mile radius
for experimental purposes.

The frequency band occupied by this ifrans-
mitter is 2.5 mc. on each side of the carrier.
This band width is determined by measuring
the overall frequency characteristics of the

W3XEP

CAMDEN., N. ].—EST. 1935

FREQUENCY: 42000 1o 56000 Kc. and 60000
fo 86000 Kc. POWER: Sight, 30000 Watis:
Scund, 30000 Walls. OWNED AND OPER-
ATED BY: RCA Manufacturing Co. BUSINESS
ADDRESS: RCA Frequency Bureau, 30 Rocke-
feller Plaza. New York City. TRANSMITTER
LOCATION: Camden, N. ]J. TIME ON THE
AlR: No stated schedule.

FACILITIES

This slation is experimental and no cne sys-
tem is strictly adhered to; a complete descrip-
tion of the basic methed used in transmission
is given ir the Proceeding ol the Institule of
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Radio Engineers (Vol. 22, No. 11, November,
1934).

Several experimenial television receivers
have been set up within 2 or 3 miles of each
other, The receivers are a part of the equip-
ment used in television research.

The frequency band occupied by the trans-
mitter is 2.5 mc. on each side of the carrier.
This band width is determined by measure-
ments of the overall frequency characteristic
of the system.

WSXAN

JACKSON, MICH.

FREQUENCY: 42000 to 56000 Kc. and 60000
to 86000 Kc. POWER: Sight, 100 Watts: Sound.
100 Waits, OWNED AND OPERATED BY: The
Sparks-Withington Co. BUSINESS ADDRESS:
Jackson, Mich. STUDIO AND TRANSMITTER
LOCATION: Same. TIME ON THE AlR: No
stated schedule.

PERSONNEL
Chief Engineer, Radio Division, H. V. Nielson

W9IXK
IOWA CITY

FREQUENCY: 2000 to 2100 Kc. POWER: 100
Watts. OWNED AND OPERATED BY: Uni-
versity of lowa.

WIXUI

IOWA CITY

FREQUENCY: 42000 to 56000 Kc. and 60000
to 86000 Kc. POWER: 100 Walts. OWNED
AND OPERATED BY: University of Iowa.

WOXAT

MINNEAPOLIS—EST. 1933

FREQUENCY: 42000 to 56000 Kc. and 60000
to 86000 Ke. POWER: 500 Waits. OWNED
AND OPERATED BY: Dr. George W. Young.
BUSINESS ADDRESS: WDGY Bldg, TRANS-
MITTER AND STUDIO LOCATION: 903 West

Broadway. PHONE Cherry 3377. TIME ON

THE AIR: No stated schedule.
PERSONNEL

Manager .............. Dr. George W. Young
FACILITIES

This station is using 125-line definition with
a ftriple, spiral, muliiple disk. although it is
equipped to use better than 400 lines by mak-
ing a slight adjustment in the scanning ap-
paratus. Patenis on a transmitter have been
applied for which will dllow scanning at
eighteen different poinls 1wenty-four frames
of continuously moving standard motion pic-
luze film and at the same time permit broad-
casting from the sound track on the film,
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cont "&LCé /QCOJH,CZ[LOI/LJ, UlC.

RADIO PROGRAMS
CREATION PRODUCTION DIRECT!ION

For seven vears producing from hve
lo twelve programs per week and
[nemishing mdividual writog, diree-

Lion and doctoring sevvices to others.

/E arlt z/. cont é&i CA s LILC.,

-

RECORDING, MAMNUFACTURE AND DISTRIBUTION OF
ELECTRICAL TRANSCRIPTIONS

f . // ’c - .
le{vetlluzw ecc‘cf( uz(c/“ cgcf‘cwce, Liic.

INSTANTANEOUS OR DIRECT ACETATE RECORDING
DAY AND NIGHT SERVICE—CI 6-6545

all at

\fc’l.llm/ul/ (/7”(, L{Lllc/

V13 WEST 57th STREET NEW YORK CITY. NEW YORK

(_ l"{('/u ()—(75.—/-()

REPRESENTATION IN

V’#L‘ //:‘ H’L‘L‘l( Z/j)L‘J[L'U //)u"[l..' Ll)t.‘/l{[ﬂfl

464

WwWwWwW.americanradiohistorv.com



www.americanradiohistory.com



