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Under this heading, Ravio News publishes cach
menth descripiions of the latest developments
in the extremely interesting field of telewision.

Radie News for December, 1928

Television Makes the Radio Drama Possible

BELEVISION is striding forward,
and is today overcoming many ob-
stacles thal were once held insur-
mountable.  “Sight” broadcasting is
now part of the regulur daily programs of a
number of stations in the East and the
Middle West, and many experimenters are

experiencing new  thrills in  reproducing
small, but nevertheless distinguishuble,
images.

The latest development, and what promises
to be the most important as vet, is the sue-
cesstul combining of image and voice for
the presentation of dramwa in the liome, via
radio. A second nofeworthy achievement
of the past few months is the transmission
of full-length images of two people at a
time, and the reproduction of those images
at the receiving end to a size of twelve by
twelve inches.

On Septeniber 11, 1928, WGY, the first
station to organize a dramatic group and
present plavs regularly to the radio audi-
ence, established itself also as the first sta-
tion, anywhere, to broadeast an actnal drama
with the aid of television: transmitting fm-
ages and voice simultancously on separate
radio channels, The complete performance
wis witnessed by a group of newspapermen
and scientists sathered in one of the build-
ings of the General Electriec Company, at
Schenectady, N. Y., at a short distance from
the radio transmitters themselves. It was
highly effective, and held the attention and
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By Robert Hertzberg

These two are playing the hands of the televized
chigracters, with the “frops™ needed to illustrate
the action of the plaviet.

interest of the rather critical audience as
closely as if it had heen the highest-priced
dramatic hit on Broadway.

Martin P. Rice, manager of broadeasting
for WGY and its associated stations, ex-
plained that, in presenting the drama
throngh the medium of television, the stafl
of WGY was co-operating with the radio
engineers in the development of a studio
technique, far in advance of the thne when

it will be practicable to offer the “televised”
radio dvama to the public as a finished
production.

“Suel practical application affords the
only reliable method of determining the fu-
ture possibilities, as well as the limitations
of television,” Mr. Rice stated. “When tele-
vision has reached that stage of perfection
where ‘sight’ signals may be reccived as re-
liably as ‘sound® signals are now received,
we al WGY hope to be prepared to carry
the image as well as the voice of the actor
to thousands not herctofore privileged to
enjoy the drama.”

WHEXN HISTORY WAS MADE

The first play by television was broadcast
at 1:30 o'clock, on the afternoon of Sep-
tember 11, 192§, during the regular tele-
vision period of the Schenectady station;
and a second performance was given at
11:30 that same evening. The offering was
“The Queen’s Messenger,” a one-act drama
written thirty vears ago by J. Hartley Man-
ners. The televised version was the same
in every respect as the stage production;
but it involved many new problems in
dramatic technique because of the limita-
tions of the television “cameras,” which
could take in only the head and shoulders
of one character at a time.

The presentation of the drama by tele-
vision was made possible throngh the sim-
plifieation, by Dr. E. F. W. Alexanderson,
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Left, the television transmitter, lnter demonstrated of the Radio
Figkt, Dr. Alevondersan with his ossistant, B, D. Kell, with
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the new projecting apparatus, which throws an image a foot square
e the grownd-pless sereen.
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of television transmilting apparaius which
hitherto has been large and unwieldy. Read-
ers of Rapro News will recall that, early
this vear, Dr. Alexanderson took television
out of the laboratory and put it in the home
(sce the article entitled “Television Comes
to the llome,” in the April, 1928 number).
The voices and imuages of several perform-
ers were then broadeast by WGY simultan-
eously on different wavelengths, and ob-
servers stationed five miles away saw and
heard the artists on television receivers of
simplificd design.

Dr. Alesanderson has simplified the tele-
vision transmitting apparatus to such a de-
gree that it can now be eavried from place
to place, almost as easily as the mierophone
and its associated amplifiers. The time will
undoubledly come when the televisor will
be set up in the radio studio, on the lecture
platform, the stage or ihe bunquet table,
as readily and as frequently as the ubi-
quitous icrophone now appears at these
places. To illustrate the portability of the
outflit, WGY engineers recently sct up a
television “camera” on the platform in the
assembly chamber at Albany, N. Y, and
televised Gov. Alfred II. Smith of New
York, as he delivered his address accepting
the Democratic nomination for the presi-
deney,

DETAILS OF THE ‘cAMERA"

The television seanning “camers,” as it
is used lo-dav, is a wouden box aboul a
foot square al the ends and wbout twenty
inches long. It conlnins n twelve-inch 24
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Izctiu Jewel, first “leading lady™ of the tele-

vigion stage, (v “The Queen's Messeiger” be-

fore the scouning camerg and micraphone at

F'GY. Adsoenlr the face and wvoice were picked

wp here, another actress was required to fn-
personate the hands.

hole scanning dise, driven hy a small syn-
chronous motor. Belind the dise is a 1000-
watt lamyp, the light of which is concentrated
by a lens on the avea defined by the spival
of heles. A sccond lens on the outside of
the box projeels the scanning vays of light
on the subject. The box itself is mounted
on a regnlur camera tripod, and greatly re-
sembles a large camera.
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Ihe “singe” of the fivet televised drama; its layout con be followed
by veferving to the dingram at the top of page 526
Jewel; MNortimer Stewcart, director, with weand; then Mourvire Reon-

525

Accompanying each “camera” is a paiv of
photoelectrie cells, which ave placed in front
of and on each side of the “camera,” and
facing directly toward the person being
televised. Tach cell is about seven inches
in dimmeter, and enclosed in a wooden hox
mounted on a tripod. Three outfits, com-
prising camera and phote-electrie cells, were
used in the broadeasting of the radio druma.

In the presentation of “The Queen’s Mes-
senger,” the television instruments were ar-
ranged as shown in Fig. 1, One camera was
used for each of the two characters in the
play, and the third for the introduction of
“props” and other visual effects. The play
director, standing between the two “cam-
eras” trained on his actors (positions 1 and
2 in the drawing), governed the radio out-
put Iy means of a small mixing panel; sim-
ilar in construction and functien to the
mixing panels used at all broadeast stations
for the proper blending of the different
ingtruments of an ovchestra. With one
knob, he brought any one of the three
cameras into the circuit; and, with another,
e “faded” the images in and out, very much
as the “fade-out” is used in motion pic-
tures. In front of the director was a “moni-
tor” television veceiver, in which he ecould
see at all times the images going on the air,
and c¢heck the performance. In addition to
the television cameras, there were micro-
phones at positions 1 and 2, (tor the two
characters) to pick up the spoken lines of
the play.

The performance was broadeast on three
wavelengths; the hmages on 379.5 and 314
meters, and the voice on 2196 meters only.
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The silent parts arve gesticulated by the players at fle “prop’
teeble, vight, Joyce Evans Rector and Willian J. Toniski, whove
hands are “picked vp” by camera No. 3.
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Fig. 1: Three scanning cameras and two “mikes” are conirolled by
the director of the radio drama, who has a monitor television re-

Reports reccived by WGY several davs
after the broadeasting of the play indi-
cated that at least two radio experimenters
on the West Coast had picked it up and
reproduced it siecessfully.

TECHXIQUE OF THE DRAMA

Inasmuch as enly the heads of the actors
can be transmitted at the present stage of
developments, it became necessary for the

director to find some means in addition to
head movements or the change of facial ex-
pression to convey action. This was ae-
complished by using the third teclevision
transmitter (position 8 in the diagram) for
hands and “props.” For example, when the
lady of the play offers to pour some wine
for the messenger, the third camera picked
up the image of a lady’s hands with hottle
and glass, as she poured the wine. Kevs.

SRt oA, SRS L s e i S e L
The television stage direcior is @ busy man. Here we have Mortimer Stewart
of WG at his control box, whieh will “fade” one image into another, movie style.
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ceiver before him to check the results. The receiver and “camera”
shown at the right are similar to those previously described here.

a ring, a pistol, a dagger, reproductions of
the British and Russian royval arms, and
many other “props” were thus introduced,
to add to the realism of the performanece and
to break the monotony of the head innges
only.

The faces of the man and the woman
handling the props at position 3 were not
shown.  Only their hands were televised;
the “camera” being switched on at the
proper moment by the play diveetor. In
this way, the voice of the lady speaking
at position 1, while the television camera
at position 2 transmitted hands, was heard
in the lond speaker at the receiving end
while the image of the hands flashed on
the television sereen.

Because of the limited range of the “cam-
era,” great pains were taken to keep the
actors “framed,” that is, within the small
arca in which the scanning rays of light
might find them. Each character worked in
front of a white sereen, which gave defini-
tion to the features. Dorders were estah-
lished within which the actor had to stand,
or he lost to the camera,

The performing artists were confronted
with special problems in “make-ups” hoth
hecanse the color-response characteristies of
photoelectric cells are altogether difierent
from those of the usual motion-picture cam-
ern, for instance, and because the images
at the receiving end have the pinkish-red
background characteristic of the neon gas
used in the glow lamps. The make-up tech-
nigue of both the stage and the screen was
drawn upon, and an effect different from
either was finally obtained.  The eves of
the actors were accentuated to the point of
exaggeration, and the mouth and nostrils
weve sharply defined with strong color. The
skin was softly shaded and blended in an
effort to remove the shiny effect. It was
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found that diamonds or other bright stones
could not be used on the hands, because they
canght the scanning light strongly and pro-
duced a disturbing glire on the image.

The aetual adaptation of the television ap-
paratus to the play was made by Mortimer
Stewart, who is known to many radio listen-
ers as the producer and director of a series
of radio plays broadeast by WGY and of
numerons dramatic offerings from the New
York stations of the National Broadcasting
Company. Mr, Stewart’s problem was not
only the development of a technique for a
new dramatie form, but he also had to work
with apparatus that was crude and admit-
tedly inadequate.

“The Queen’s DMessenger” has but two
characters. The lady was played hy Izctta
Jewel, a former stauge star and now the
wife of Professor Hugh Miller of Union
College. Maurice Randall, veteran member
of the WGY Players, was cast for the més-
senger,  Jovee Fvang Rector and William
J. Toniski “doubled” for Miss Jewell and
Mr. Randall; that is, they “doubled” for
their hands and, at the third television
camera (position 3), handled the various
“props” such as cigarettes, glasses, keys,
dispatch case, ete.

THE RECEIVING EQUIPMENT

The General Eleetric engineers con-
strueted a number of special television re-
ceivers for use at the demonstration on Sep-
tember 11 In external appearance and
over-all size these greatly resembled loud
speakers of the cone type, for which they
were mistaken al first, Fach is about 14
inches high and six deep, and hexagonal in
shape.  Within the case is a scanning disc
12 inches in diameter, and eut with a spiral
of 21 square holes. A neon-gas glow-lamp
is supported in hack of the dise in o hori-
zonlal position.  The images as reproduced

With the apparatus shown and wire lines, o boxing swateh
thaugh the image frequencies

went

on the dise are less than an inch square;
but they are enlarged to an apparent size
of three inches square by means of a mag-
nifyving lens placed on the front of the case.
A number of views of fthis machine ave
shown in the illustrations aceompanying
this article.

A back view of the television receiver is
shown in Fig. 1, which includes also a cross-
sectional view of the television scanning
“camera.” The discs used at both trans-
mitters and receivers were not actually flat
dises, but looked like large soup plates, with
seanning holes cut in the flat vim. This
method of construction makes the dises very
rigid and prevents them from wobbling as
much as ordinary dises do,

The people watching and hearing the per-
formance of the play, as it was reproduced
on the radio receivers, had to sit about ten
feet away from the television instruments,
in order to distinguish a clear fmage. At
closer distances the coarse lines of the
scanning disc were too plain, and the Im-
ages appearved to be built of little squares
of black and pink. The definition of the
images was quite good, in spite of the fact
that the television impulses were confined to
5,000 cyeles, the modnlation limit preseribed
by the regulations.

TELEVISION ON A SCREEN

A very interesting laboratory develop-
ment, demonstrated by Dr. Alexanderson
after the broadeasting of the radio play, is
the apparatus he now uses experimentally
over wire lines, for the transmission of full-
length images and their reproduction over
a screen area twelve inches square, on a
screen ten feet from the projector. The
layout of the apparatus is shown in Fig. 2.

In general design, the transmitter is iden-
tical with other dise systems, cxcept, of
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outside the 5,000-eyele broadeaxt limitation.
a special new device, is not available to amaieunr experimenters.

The neon lamp wused,

course, for the gquality of the parts and the
sensitivity of the photeelectric cells, in par-
ticulur. A 48-hole dise, about two feet in
diameter, is driven by a synchronous motor,
and breaks up into thin scanning rays the
light from a 3000-watt are directly behind
it; the rays are projected forward by a
powerful lens, When only his head is to
be transmitied, the person televised sits
about fifteen inches from the front of a
large wooden frame holding an extremely
sensitive photoelectric cell in cuch corner.
The scanning rays fall on him, and are re-
flected into the cells, which respond in the
usnal manner by producing varying electric
currents.

At the receiving end, a similar scanning
dise is used; however, the usual plain holes
are replaced by 48 powerful lenscs, cach
only about half an inch in diameter. The
glow lamp is a special neon-gas bulb, de-
veloped by Dr. D. MeFarlan Moove, the re-
nowned secientist whose achievements have
done mueh to make television practical
This lamp, instead of econtaining the two
flat plates found in common neon tubes, uses
a small metal cyvlinder within which is a
small, thin electrode. An intense light, hun-
dreds of times more powerful than that pro-
duced by any other glow lamp, is thrown
out from the cylinder. The light is con-
centrated by the lenses in the scanning dise,
and then thrown on the screen, ten feet
away, by a five-inch prejecting lens.

To bhegin the demonstration of this ap-
paratus, a man sat down before the photo-
clectric eells at the transmitter and his im-
age, fully life-size, appeared on the screcn
in an adjeining room. Speaking over a
wire cirenit connected to a loud speaker
in the projection room, he maintained a
running  line of chatter, describing his
actipns in detail so that no one would miss

(Cantinued on page 387)
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Television Makes the Radio
Drama Possible

(Continued from page 527)

them. Ie opened his mouth, and the teeth,
tongue and thront were plainly visible. The
definition was remarvkable; certainly the best
that has ever been shown in television. The
fmage was as good as the average motion
picture produced by an amateur einemi-
tographer with a hand comera. At a dis-
tance of ten feet from the scereen, the ob-
servers could distinguish the scanning lines
only by looking hard for then.

THE TELEPUGILISTS

The rveal thrill came when the subject
announeed, jecularly, that he had been in-
sulted Ly a eo-worker, and was going to
scttle with him before the televisor, Ile
then turned his head, walked back about
ten fect and pulled another man inte view.
This whole operation appeared on the re-
ceiving sereen as plainly as if it had been
taken with a movie cameval The fmages
of the two wen, engaged in a mocl boxing
mateh, were reproduced at full length in
o twelve-inch squave, with every cletail of
their fistic maneuvers plainly  disecrnible,

Dr. Alexanderson exhibited this same ap-
paratus at the Itadio World's Fair, which
was held in New York the tollowing week.
However, he did not then show full-length
images, but merely gave short passages
from “The Queen's Messenger™™  The sereen
on which lhe fmages were projected was a
vegular silvered motion-picture sereen abont
two feet square, of the Kind supplied to
amatenr photographers for home “movies.”

It is not likely that vadio experimenters
will e able to reproduce full-length images
for some time to vome: as the frequency
band covered by the d8-line transnitier van
well up into 20,000 cyeles.  The generil
broadeasting of television on such an am-
bitious seale awaits the development of more
advanced broadeast transmitting equipment
i the clavification of a horribly muddled
hroadeasting situation.

At the time of the Schencetady demon-
steation, Dr. Alexanderson issned the fol-
lowing stutement, which contains some in-
teresting tacts:

ODDITIES OF TELEVISION

“In order to aveid any widespread mis-
understanding, it should he made clear that
this demonsteation is condneted over a short
wire line, and that we ave not prepared to
fransmit television of the same quality over
any considerable distance.  The television
svstem of the future will consist of the tele-
vision eamera, the radio transmission, and
the television projector.  In addition to these
three essentinl elements there will in most
cases he a fonrth element—a wire connee-
tion hetween the studio and the radio sta-
tion.

“Fach of these elements will he improved
as time goes on. We are looking forward
to more sensitive photoelectrie cells for the
enmern and o morve hrilliont souree of light
for the projector. The principal diffienlty,
however, which limits the use of television
at the present day is in the unknown factors
of radio Lransmission; and constant efforts
are nide to selve the new radio
problem intradneed by television,

“Por this reason we are hroadeasting tele-
vision regularly from Schenectady five times

heing
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a weel. These felevision broadcast pro-
grams are being sent out hoth on the regu-
lar wave of 390 meters and one of the short
waves (22 meters or 32 meters) which is
used for international broadeasting. In this
way our own investizators ave able to malke
their observations while at the same time
we are enlisting the co-operation of many
amatenrs, I have been making systematic
ohservations for some time at my summer
home at Lalke George, which is at a distance
of 30 miles from the transmitting station.
These observations have heen intensely in-
feresting from a scientific point of view; but
not encouraging if we were looking for
immediate practical results from Lelevision,
On the other hand, we have had consistent
and encouraging reports from amateurs in
Los Angeles.

“A difficulty particnlarly brought out by
the lake George observations is a phe-
nomenon which may be deseribed as “mir-
age! It is analogous to the mirage that can
e scen over a lake in the morning and eve-
ning, and results in the distortion of images
and sometimes in the appearance of several
interwoven images. It appears as if the

| reflecting Kennelly-Heaviside laver (which

we assume to be located about one hundred
miles over the earth) were broken up somne-

| time into several layers at different heights:
| each reflecting a separate image and some-

times giving an irregular and blurred image.

“The radio waves travel at the velocity
of light and, though we are in the habit of
thinking of this velocity as being almost
infinite for anything that occurs on the
carth, we find that these ravs are too slow
for television.

“Light travels at the vate of 186,000 miles
per second and, vet, we find that light will
travel only about 200 miles in the time re-
quired for tracing one line in a television
picture and only 50 miles in the time re-
quired to ftrace one guarter of a line in
a picture. Thus, if two ravs have travelled
from the transmitting to the veceiving sta-
tion throngh different paths, and the length
of these paths differs by only 50 miles, they
will register separate images differing as
much as one quarter of the width of the
picture. Each of these rays will then trace
its own picture and we will have two pic-
tures displaced by that amount. On the
other hand, a wmultiplicity of vays mayv ar-
rive after having traversed diffevent paths,
cach tracing its own picture; with the re-
sult that all the details of the picture appear
blurred.

“This is a pessimistic view of the situa-
tion, but these mirage effects are not al-
ways present. It is also probable that some
wavelength may be selected which will not
produce these mirage effects. Qur efforts at
present arve to gather all the facts and in
this the co-operation of the skilled experi-
menters all over the world is valuable. The
history of radio in the past has shown that
obstacles that appeared insurmountable have
been overcome in this wav. Static, which
for vears made rvadio communication ex-
tremely unreliable, has been conguered to
such an extent that transoceanie radio com-
munication is never interrupted. Similavly,
the difficulties of fading on short waves has
been practically overcome. Our conclusions
regarding television are that it is a subject
which should he of intense interest to the
skilled experimenter at the present time;
although theve will be some time before it
will he available as an entertainment for the
general publie”
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