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Experimentimmg With

TELEVISIO

{ Here is POPULAR RADIO'S first direct contribution to the

advancing art of “secing by radio.”

The following article

, outlines the Technical Staff’s experiments with the use of the
| fundamental components of modern television systems—scan-
ning disc, photo-electric cell, and neon lamp. These experi-
ments have been purposely made with apparatus that is within
the reach of the fan of modest means, so that all those inter=

ION reception and even
transmission has at last
uced Lo the stage of simplicity
acticability. where it becomes
for home experimentation.
ratus involyved in these experi-
ot expensive, nor does its
tion require anything more
empirical ' knowledge of radio.
l.'cxpeﬂmemer and radia fan
d the experience of assem-
o' veceivers and who under-
ven superficially. the principal
ufE yadio. and' electricity, may
into the copstruction of  tele-
: ratus with eyery assurance
. fre Of success.

e equipment about to e described

Ra 10 Laboratory und, while this article

1ty assembled in the Popviak

the nature uf o reporl on lhe-

By ROBERT W. TAIT

The experimental equipnient involved
comprises not only a television receiver
but a simple transmitter as well, the
television transmiiter being connected
to the receiver hy wirc.

The equipment ahout to be described
is, in a sense, not reallv a television
transmitter. For actual television an
extremely powerful source of light is
necessary  and  large  and  expénsive
photo-electric cells must be used (o
intercepl the scanning beams. Natural-
ly, this large and expensive equipment is
quite beyond the pocketbook of the
average experimenter,  Consequently,

the Porrrak Ravmg Laborstory decided

to confine iis offorts (6 modest equip-

ment that could casily be purchased and

that would be inexpensive. This plan

made it necessary to be snhsﬁed with
“the transmission of oOrdinury photo-

graphic negatives and little black and

white cartoons, drawn on celluloid or

glass in simple outlines.
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ested in the advance of television may follow the course of our
investigation, from month to month, with apparatus similar
to that used in the Laboratory.

A television transmitter of the tvpe
ahout to be described involves: three
principal | components: the source of

light, the scanning disc, and the pholo-

electric cell,  The source of light,

the case of the experiments under drs-
cussion; was simply @ 500-watt lamp
mounted in an. gluminum shield or can
and provided with proper ventifation..
In the front of the can an npmurc was
cut which was the size of the picture to
be projected over the apparatus. This.
arrangement will ‘he clear by referring.
to Figure 3, which shows the lahora—

tory set-up. I the ‘pxperimenter has

a small motion picture arc lamp avail-
able, it would be adyisable to use this

-source. of light; for it must be remen--

bered llml the more powerful the source
of nght the more pronouncc.d the: fuc-
tustions at the rccuwng ‘end will be.
Conscqucnﬂy the picture  will  be
clearer.  During normal operation this.

source of light is moved as close to
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THE TWO EYES OF TELEVISION

Frovne 1: The photo-electric cell ab the left and the seon lamp at
the virlit were used in the Lalioratory. cxperiments in television. The
Photo-electric cell was painted dull bluck, except on Lie clear glass

windeww, to eliminate the daiger of distortion

the scanning disc as possible so that
there will be no ‘waste of light energy.
Naturally, the position of the light
source and the aperture must coincide
with the holes in the scanning disc, so
that successive holes will move across
the light source in Lthe proper sequence.

On the opposite side of the disc a
small frame, with an aperture. measur-
ing 124 inches by LM% inches, was
placed. In this frame the picture was
mounted.. Back of the picture there
was placed a photo-electric cell of the
vacuum type. The cell was in @ small
metal or cardboard box, painted a dull
black inside to eliminate the danger
of reflection, An apetlure was cut in
the hox so as to accommadate the frame
holding the picture.

The photo-clectric cell was connected
to a four-stage, resistance-coupled am-
plifier, properly biased. To the output
of this resistance-coupled amplificr a
neon lamp was attached. Modulation
of the cell was brought about in the
manner shown in' Figure 4. The volt-
age of the “B" eliminator was adjusted
0 a point somewhere near the critical
voltage of the neon lamp, and the bias-
ing' of the resistance-coupled amplifier

we to reficcted light.

was adiusted so that when the light fell
upon the photo-clectric cell the neon
lamp would function.

To facilitate research and to avoid
the necessity, for the time being, of
using two independent motors, only one
scanning disc was employed and trans-
mission: was muade on one side of the
disc and receplion on the opposite side.
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This entircly solved the problem of syn-
chronization, for it is obvious that the
apparatus was perfectly synchronized.
Subsequent experiments;  howéver,
proved that the transmitter and re-
ceiver could be widely separated by em-
ploying two scanning discs and  Lwo
ordinary  J4-horse-power synchronous
motors. A ‘subsequent article ‘in the
June issue will outline the details of
this arrangement., With the present ap-
paratus it was possible Lo see, ab the re-
ceiving side of the disc, a crude outline
of the piciure in the frame at the trans-
mitting side. The neon lamp, which
takes the place of a loudspeaker, and
which might be called a *light loud-
speaker,” was placed back of the scan-
ning disc so that it could be wiewcd
through the holes that were arranged
in the epiral. A small cardboard frame
was cut to dimensions corresponding to
the aperture in the Lransmitting frame.
This cardboard frame was then mounted
before the scanning disc in exact line
with the nean lamp so that it too could
be scanned with holes in the spiral,

The scanning disc used was made of
aluminum, 23 inches in diameter and
provided with 48 holes .033 inches in
diameter. This corresponds Lo a No. 61
drill. The spiral was off-set 134 inches
and the holes were placed 1}4 inches
apart, corresponding to a picture sized
124 by 1% inches.

The method of laying out the spiral
will be made clear by reférence to the
arlicle on this subject which appears
in this number on page 390. The alumi-
num disc, owing to its highly polished
surface, was painted with an egg shell
black preparation, care being taken to
see that the preparation did not fill up
any of the holes in the disc.

Tn these experiments, the motor speed

was by no means critical and; to avoid
mechanical difficulties involved in high

==

THE AMPLIFIER FOR THE TELEVISION RECEIVER
Fioure 2: The above resistance-coupled low-frequency amplifier wwas

constructed especially for ‘the television experiments:

It employs

standard parts in an easily assembled layout. s comsiryciion will be
deseribed i the June nmumber of tkis magazine,



i THE APPARATUS USED IN THE EXPERIMENTS
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FIGURe 3¢ At the left are the photo-electric cell and the neon lamp. The scanning dise,
i with its driving motor and yesistor for controlling the motor speed, are in the center. At
the right is tha light source, in thes case o 500-watt lamp mounted in a standard aluminum
box siield with a small windote in front and ventilating koles in. the top. Egg shell
black paint was applied to all the surfuces Wwhick migkt cause distortion Jrom refiected light.

ed;, which would have mude the

ounling of the disc on the shaft some-
of a problem, the resistance was
1 in series with the motor to cut
lown to low speed. 'To those who
e zunc into the subject of television,
obyious that the piclure, whether
=l or moving, must be (ransmitted at
the rate of sixteen times per second ; that
£5. the scanning dise must scan the pic-
furs sixteen times every seghd, which
means ‘A minimum R.-P. M. of 960.
Due {0 visual persistency, the eve in-
SiSts on sceing an impression for at least
1/16th of a 'second. und any speed he-
low this produces unsatisfactory results.
‘However, in the experiments mentioned,
iL was found ‘possible to cut down the
speed as low as Lwelve per second and
to still preserve the illusion,
When' the outfit described above is
used in the transmission of pictures, the
room must. be darkened.

Otherwise X

the phato-electric cell will respond to
extrancous light and the picture illusion
which appears in front of the neon lamp
will be considerably weakened.

A resistance-coupled amplificr  was
chosen for- thesc experiments owing to
its aperiodic reproducing  qualities.
When simple silhoueltes are to be trans-
mitted, it is perfectly feasible o vse un
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THE NEON LAMP CIRCUI'T
Fraure 4: This detail diugram shows the
circuit cormnectinns helween the last stage
of the reuixlance-coupled amplifier, shown

it Figure 2, and the nean lamp,
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ordinary: transformer or impedance-
coupled amplifier, for the frequencics
mvolved are well below the critical
point of this type of transformer-coupled
amplification. The average low-fre-
quency transiormer will not respond to
impulses over 10000 cycles, and if g
complicated picture is being transmitted
(that is, a pictureé that breaks the light
beam up a large number of times per
second), the frequencics involved may
well become high ¢nough to go beyond
that point where a low-frequency trans-
former will not pass them without dis-
tortion. In resistance-coupling this prab-
lem 35 enfirely obviated, and if the cx-
perimenter plans (o go into Lelevision, it
will be wise for him provide himsclf
with. the proper kind of resistance-
coupled amplification. The details of the
particular amplifier used in these experi-
ments' will be described’ in the June
issue of Porvrar Ranio.



