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Under this heading, RADIO NEWS publishes
each month descriptions of the latest developments
in the extremely interesting field of televisionts
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Successful Television Accomplished on Broadcast Band

LTHGUGH the opinion has been ex-
pressed, by many rvadio engineers
and government radio experts, that
television on the regular broadeast

band is practically impossible of aceom-
plishment because of the 5,000-cyele modu-
Iation limit under which all broadeast sta-
tions operate, a group of Chicago experi-
menters has actunlly perfovmed the feat to
Lthe satisfuction of a nwnber of that city’s
radio experts and leading television skeptics,
A highly-suceessfnl demonstration was given
late in June, the transmitting being done
through station WCI'L on its regular 620-
kiloeyele wave.,  The reeciving was done
with a commercial neutrodyne instulled in
a club house several miles from the Munici-
pal Pier, on which WCFL’s transmitter is
located.

. F. Nockels, secretary of the Chicago
Federation of Labor, was the subject who
wias “televised.” Several of his friends who
witnessed  the dewonstration in the club
room had no difficulty in recognizing the
imnge of him that appeared in th receiving
apparatus, yet the opcrators in charge of
the equipment stated that not only did the
television signals stay within the legal 5,000-
eyvele limit, but they seemed actually sharper
than ordinary voice and music hnpulses.

The television transmitting equipment used
for this demonstration, and also a test ve-
ceiver employed for experimental work in
the WCIL Iahoratory, ave shown in the pie-
tures on this page and the following one.
The apparatus was designed by Ulises A,
Sunabria, a voung cxperimenter who has
been working quietly on television for the
past five years, and by his assistant, M.
L. Hayes. ‘They have had the helpful co-
operation of Virgil A. Schoenberg, chief
enginecr of WCIEI. No pictures were
taken of the television receiver actually used
for the radio demonstration, but a good idea
of its construction may be obtained from
Fig. D, which shows a duplicate of the
model.

CONSTRUCTION OF THE TRANSMITTER

In general arrangement, the television
transmitter nsed by Sunabria is a develop-
ment of the well-known Ives systen, but
it is considerably simpler than the complex
machines used by the Bell Telephone Labo-
ratories and the General Flectrie Company
in the demonstrations these companies gave
during the past year. Fig, D shows the
complete instrnment set-up at WCFL. The
transmitier, the parts of which are desig-
nated by the letters Py T D and A, s in
the background, while the “check” machine,
which is o television veeeiver connected by
divect wire to the transmitter for monitoring
purposes, is in the foreground. .

As shown in Tig. A, the first unit of the
television transmitter is o powerful spot-
light, A, which may be an arc light but

which in this ease is a 1,000-watt mazda
lamp inside a protecting case. Revolving
in front of the aperture through which the
Jght of this lamp issues is a dise 13, drilled
with a spiral of tiny holes. The synchron-
ous motor M drives this dise through the
helt B. An important feature of the mech-

anical construction is the weight and rigid-
ity of the parts; the shaft to which the dise

M, L. seated before the photaclectric
cells of HfCFLS television transmitier,

is attached revolves in ball bearings in a
heavy cast-iron frame, which in turn is
bolted to a massive cast-iron base which also
supports the driving motor, The dise itselt
is of thin metal, but faced with twoe fanges
4-ineh thivk, which evercome any tendeneies
on its part to wobble. As pointed oul in
the article on page 222 of this number,
variation of this kind, if allowed to develop,
will ruin’ the transmission.

After the light from the lamp passes
throngh the holes in the dise, it is con-
centrated by a powerful condensing lens,
L, in such a manner that tiny pinhead heams
are projected straight forward, One such
beam is indicated by the dotted line in
Fig. A, Of course, as the disc revolves, a
continual serics of beams will be thrown
forward.

The person to he televised sits in a shaded
booth (Sec Fig. 13), facing directly into the
lens, but about {four feet from it. In front
of him is a large wooden box with a squnare
hole in its center to allow the light to pass
through.  Survounding this opening is o
bank of four photoelectric cells, marked P
in Fig. D. A eclose-up of this hooth and
the photeeleetric-cell box is shown in Fig.
B, with Mr. Hayves acting as the subject.

TELEVISING A SUBJECT

The operation of the apparatus now be-
comes evident. As the dise revolves, it

A closewp of the disc assembly: A4, 1,000«watp lamp unity D, sconning dise; B, driving Delt:

M, driving moter; L, condensing ."ce:s

The dotted line vepresents o beam of light as 1 15

directed wpon the subject's face.
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0. A. Sapabria, left, and V. 4. Schoenberg,

vight, showing the differcuce in sive between

an  ordinary photoelectric cell and the large
type wsed at WCFL,

causes heams of light to pass over or “scan”
the face of the person sitting in the booth.
Because of the spiral arrangement of the
holes, (48 holes were used in this particular
disc, which is of 24-inch diameter), each
beamn starts at a slightly lower point than
the preceding one; with the vesult that the
face is “swep!” by a series of concentric

The complete experimental television ai WCFL. The parts of the
transmitier are: P, photoelectric cells; L, condensing lens; D, neon glow tube.

scanning dise; A, source of light.

Receiver (in foreground):

arcs of light. The light is reflected from
the subjeet’s face and falls into the photo-
electric cells, which set up varying electric
currents corresponding in amplitude to the
light and dark portions of the skin, hair,
eves, ete. These currents, which are ex-
tremely weal, are amplified by a six-stage
resistance-coupled audio amplifier (PA in
Fig. D).

For testing purposes the output of this
amplifier is carried directly to the check-
ing receiver, which comprises the neon tube
T, the revolving disc RD and the driving
moter RM. For actual television broad-
casting, an additiona] five-stage amplifier
is hooked in before the impulses are allowed
to actuate the broadeast transmitter
proper.”

The receiver, it will he seen, is a eom-
paratively simple affair. The dise is a
duplicate of the one used in the transmitter,
while the neon glow-tube T, which responds
to the television impulses just as a loud
speaker vesponds to musical impulses, is
a,standard bulb.

For laboratory demonstrations the trans-
mitting and receiving dises are rvather easily
synchronized:; as hoth motors vun off the
same power line. During the radio demon-
stration, no trouble in synchronizing was

* For more detailed descriptions of television
machines of practically identical nature, see Rapie
News for April and” May, 1928, and Telewision
Magazine, issued by the puhiishers of this magazine,
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experienced, because the city of Chicago
is fed by one power system. The receiving
motor was simply snapped on and off several
times until the received picture assumed the
proper “frame;” that is, until the positions
of the holes in the dises were synechronous,
as well as the speeds of rotation.

RESULTS OF HIGH QUALITY

The Images visible in the check receiver,
as viewed by 4 member of Ranio News staft,
were reallv very good. It is difficult to
describe the exact grade of their definition,
but it can be said that the televised faces
are distinctly recognizable. The images
are strealked with the fine lines characteristic
of television disc systems; but they are
distinet enouph to show the reflection of
eyeglasses on the subjeet’s face and the
shidow of smoke from a cigar in his mouth.

THE PHOTOELECTRIC CELLS

Much of the success of this television
work at WCFL is due to the photoclectric
cells.  They measnre nine inches in diam-
eter, are of the potassium tvpe and ex-
tremely sensitive. The direct output of
three of the four cells shown in the illus-
tration, when led through only five stages
of resistance-coupled amplification, is suffi-
cient to operate the check receiver quite
salisfactorily,

These cells, as well as three twelve-inch

(Continued on page 277)

PA, amplifier; RM, driving motor for scanning dise, RD; T,
M. L. Hayes, left; U, 4. Sanabria, wearing
phones; V. A. Schoenberg, rear.
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be used and enough turns should be placed
on the plate winding to cause regeneration
at the highest desired wavelength.  The
plate winding may be located on the same
coil form nas the secondary and should be
placed at the filament end of the latter coil.
Also, in vegenerntive circuils of this type,
an ILF. choke eoil must be connected in
serics with the outpuf cireuit, to prevent
the R.F. current from rveturning to the
filarnent  through the phones rather than
through the plate coil.

Build

Your

(To be continuwed next month)

Successful Television on the ) Power
Broadcast Band Pack

(Continued from page 220}

bulbs acquired by Ramo Nuws for use at AI‘Olllld

its own hroadeast station, WRNY, werc
tmade by Lloyd Preston Garner, a graduate
of {he University of Illinois, in the labora-
tories of that institution. They represent
an cnortons amount of technical experi-
mentation and eonstructional skill, and are
probably the finest devices of their kind
in existence to-dav. Some ides of the size
of these cells may he obtained from Fig.
C, on page 220, and the illustrations on

pages 221 and 2506. .
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The Listener Speaks

(Conlivned from pagye 208)

“In the Ti muy Rosus” This, of course,
isu't grand opera, but it serves to illustrate
my meaning.

I wonder, Mr. Adams, if vou know that
all the operas, with the exception of a
very few, were composed and written in
Viwrope?  One would hardly expect an
Ttalian, German, Prenchman ov any other
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