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UNITED STATES

1,345,968

PATENT OFFICE

1,945,968
TELEVISION. SYSTEM AND APPARATUS

Domenic Sicari de Amicis, Jersey City, N. J.

Original application Jumne 27, 1929, Serial No.
374,053. Divided and this apvlication August
30, 1930. Serial No. 477,847

4 Claims,

This invention relates to television and more
particularly to methods of and means for trans-
mitting images and electrical phenomena with
greater definity and efficiency.

This application is a division of my application,
Serial MNo. 374,053, filed June 27, 1929.

The general object of the invention is to pro-
vide a system of radio communication, particu-
larly television, in which a single wave of prede-
termined and constant frequency may be em-
ployed: for each communication channel, the
single wave being suitably controlled fto carry
out the objects heretofore intended to be accom-
plished by a band of waves.

In order to suitably analyze an image at a
sending station, and effect concomitant compo-
sition at a receiving station, it is customary to
use a plurality of waves of varying wave lengths,
the different waves being utilized at different
frequencies. 'Thus, it has heretofore been cus-

tomary, for television purposes to use a. carrier -

wave, in the radio frequency range, and a signal
wave, generally in ‘the audio frequency range,
the combination necessitating a band of waves
ranging to 109 kilocyeles.. This is due to the sys-

the modulation of the carrier wave by the signal
and its subseguent amplification resulting in an
output which is a function of the characteristic
of the tube.

Applicent propeses to provide a new system of
wave transmission and medulation by utilizing a
single wave of desired frequency, whose modifi-
cations in form and character will ke carried on
by varying the resistance of a gap hetween elec-
trodes in an ionization tube serving a ecircuit
therefor.

A feature of the invention tnerefore resides
in the provision of-a tube employing one or more
pairs of electrodes pesiticned with respect to a
gap, whose resistance -is varied responsive to
change in the character of a circuit served by
‘some of said electrodes. 'Thus, for example, an
ionization tube may be eraployed in combination
with an audio frequency araplifier, the resistance
of a gap between electrodes in the tube being
varied responsive to changes in wave form char-
acteristics of the audio freguency signal. By
utilizing a master osciliator, or the like, produc-
ing a constant frequency wave, changes in form
of the wave may be effected by emplioying the re-
sistance of said gap to vary the B. M. ¥, of the con-
.stant characteristic wave. A radic freqguency
amplifier has its ‘output correspondingly varied
and hence is enabled to transmit a single wave

(Cl. 178—6)

of constant frequency whose resultant form has’

the same efiect as the sum of the audio frequency
and radio frequency sinosoidal component waves
now have, except that applicant eliminates the
side bands encountered in the present system.

Ancther cbject of the invention is to provide
an iraproved method and apparatus for analyzing
or scanning an image at a sending station and
composing said image at a receiving station.

In order to more effectively analyze the image
and obtain a better defined beam upon the light-
sensitive, photo-electric cell employed to respond,
in the usual manner, to variations in the intensity
of the different portions of the image, applicant

employs an electric glow lamp of the ionization-

type. 'This lamp has a pair of electrodes either
of which may serve as the negative side, and in
which the concentration of the ionization cur-
rent is effected to increase the luminosity. To
better obtain a concentrated beamn, one of the
electrodes is formed as a reflector having a sur-
face of circular, hyperbolic, paraholic, or-other
conformation. )

By using a plurality of such glow lamps, alone

or in combination with reflecting meauns, appli--

cant is enabled to produce an image composed
of various sections, each of which is formed by
an individual glow lamp of the plurality used.
In order to obtain an image of great clarity,
whose features are individually distinet and
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sharp, it is highly desirable to analyze the image -

into a great number of small parts, and this ap-
plicant accomplishes by utilizing a scanning

“means adapted to contain any number of analyz-

ing .openings.

A further feature of the invention therefore
resides in the use of a rotary drum having a
plurality of helices thereon containing open-
ings, each preferably square in form. By util-
izing squares a complete image is formed, not
equally obtainable by the use of round holes.  In
scanning an image it is, for best performance,
necessary to expose bubt & single opening at a
time.
ing drum in combination with the analyzing drum
for assuring exposure of a single opening at a
time, and enabling maximum speed of rotation
without diffusion of light before different open-
ings. Where a great nurber of helices are pro-
vided with an analyzing drum, it is desirable at
times to utilize a number of distributing drums
in order to obtain maximum- scanning efficiency.

Other cbjects and features, making for effi-
ciency, economy and dispatch, in the art of
television, will be apparent from the following
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Applicant therefore provides a distribut- .
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description read in connection with the accom-
panying drawings, in which:

Pig. 1 represents a fragmentary view, partly
in section, of a scanning and distributing drum
suitably mounted in association with one
another;

Fig. 2 is a perspective view of an ionization
glow lamp adapted to be used in combination
with scanning equipment, such as that shown
in Fig. 1;

Fig. 3 is a perspective view of a scanning or
composing drum, for convenience called a scan-
ning drum;

Pigs. 4 and 5 illustrate distributing drums
adapted to be used with a scanning drum;

Fig. 6 represents a plurality of glow lamps
within a drum, adapted to transmit, and receive
for composition, sections of an image;

Fig, 7 illustrates an image, the dotted Iines
indicating the sections, each of which may be
served. by an individual glow lamp and a por-
tion of .2 drum;

Fig. 8 is a diagrammatic illustration of a plu-
rality: of electrodes adapted to be used in an
ionization tube designed.to carry out applicant’s
method of wave transmission and control;

Figs. 9 to 13 illustrate difierent ensembles of
electrodes constituting variations of the arrange-
ment shown in Fig. 8§, and

JFigs. 14 and 15 are diagrammatic circuit ar-
rangements illustrating two applications of ap-

plicant’s system.

Considering the drawings, similar designations
referring to similar parts, nuimeral 15 represents
a motor adapted to -drive scanning or analyzing
drum 16 through shaft 17, and distributing drum
18 through gear arrangement 19 and its asso-
ciated shaft 20. Ionization glow lamp 21 is
suitakly -positioned, -as illustrated, ‘within the
drum. As diagrammatically shown in Fig. 6, a
plurality of glow lamps may be employed and
positioned within a.drumin any desired arrange-
ment,

Referring more particularly to Figs. 3 to 5,
it may be noted scanning drum 16 has a plurality
of openings 22, which are preferably square in
shape. A continuous lne through the centers
of these openings will form a plurality of helices
on the surface of the drum. This is so arranged
in that during the scanning operation the far
edge of one opening will be in alighment with
the near edge of the adjacent opening, or so ar-
ranged that each opening will scan a particular

bit of an image, and the greater the nimber of

obenings provided, the greater will be the number
of bits of image transmitted, and greater the
definity of the resultant image. As may be
noted in Flg. 3, applicant provides as many
convolutions as is deemed desirable, or as is
limited by -the physical limitations of the appa-
ratus. For practical purpeses, it may bhe as-
sumed that he employs 7 convolutions. -It may
be seen that if a drwm of n convolutions, each
convolution containing .7 openings, were used

- without the provisien of means for exposing one

opening at a time to the glow lamp, that diffu-
sion of light between different openings would

“make proper scanning and .image transmission
and recepbion practically impossible.
therefore, provides distributing drums such as

Applicant,

18 and 182, each of which has helical openings
or -slots therein of a desired number of convo-
lutions. -Thus in Fig. 4, one convolution is pro-
vided, whereds in Fig. 5 three are provided. Of

.course, the helices of each drum cover.the width

dimage,

1,945,968

of the band of helices employed on the scanning
drum. It may, therefore, be seen that by com-
bining the scanning and distributing drums one
within the other, it is readily possible to confine
the light to a single opening at a time regard-
less of the speed at which the scanning drum is
operated. If the number of openings in the scan-
ning drum is increased, it may: be necessary tc
use a greater number of distributing drums.
This, however, is a matter of mechanics and,
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-within the purview of this invention, it is con-

templated that any number of distributing drums
may be used, having different series of helical

-convolutions in the form of slot openings there-

in, adapted to be combined with a scanning drum
having any number of openings, limited only by
the image to be transmitted and the desired
speed of operation.

In operation, if the drum in Fig. 3, for example,
has n convolutions with respect to the one con-
volution in Fig. 4, it will rotate at-a speed n
times that of the drum in Fig. 4. Correspond-
ingly, the drum of Fig..5 will then operate:at
3, speed three times that of the drum in Fig. 4.
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"By suitable mechanism synchronism of ‘motioniigg

may be accomplished so that not only will :the
speeds be proportional to the total lengths of the
respective convolutions, but the relative positions

for. assuring scanning through.one opening:at.a

time in desired successive order, will be main-ijps
tained throughout the operation.

It is understood of course, that any des1red
arrangement may be employed for projecting
the image upon a. light-sensitive, electric -cell,
and for carrying out other steps.in the process,ijig

‘net-pertinent to the invention.

‘Referring particularly to Fig. 6, .glow lamps
21 are shown: grouped within drum arrangement
23, -and are designed to sectionzally: scan or com~
pose an image. Thus lamp 212 in.combinationigiy

with a mirror 24 will project one-third of .an

image. Lamp 210, :as positioned, may project ‘a
center section, whereas lamp 21° in combination
with mirror 25 will project a third .section. ' It
is understood that the mechanism for transform-1pgo
ing the beams of light include any desirable com-
posing means synchronously operated:. with the
analyzing ‘means at the sending station.  Such

apparatus forms no part of this invention:and is

not illustrated. In Fig. 7 is shown a completedijos
the ‘dotted lines indicating the .different
sections, each of which may be formed responsive

to one of a plurality of glow lamps in combina-

tion with a drum having composing openmgs
similar to those of drum 18.

The beam of light employed in :combination
with scanning mechanism is usually arranged in
combination with a sensitive photo-electric cell
or tube, which is connected with a suitable elec-
trie circuit, the cell acting as a valve controlling 135
a current depending upon the character of the
light effecting the cell. The current accordingly
varies responsive to the intensity of the light,
which depends upon the degree of darkness of
the particular point of the image reflected by 4
the beam. ¥or better transmitting this current,
and in order to avoid using thé wide band of
waves usually employed in transmission of this
character, applicant proposes to employ a new
system to transmission and wave control, whereby j45
this current, acting as a signal carrier, will ‘he
used to modulate a wave of constant freguency
and certain character, which may be employed
in the nature of a carrier wave. Thus, in Fig,

8, is shown diagrammatically an arrangement: of ‘150
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electrodes in o tube designed to carry out such
3 system of transmission and modulation. It may
be assumed that electrodes A and B, within an
ionization tube are arranged to serve the circuit
whose E. M. F. varies responsive to the intensity
of the light falling on the photo-eleciric cell. As
may be noted, electrodes A and B are separated
by a zap 26. As the current varies, the resist-
ance of gap 26 between electrodes A and B will
also vary. This variation correspondsto the vari-
ation in the character of the current. In other
words, the resistance of the gap will vary in
accordance with the variation of the composite
curve representing the varying intensity of the
light affecting the photo-slectric cell. The elec-
trodes C and D may be arranged within the tubs,
as shown in Fig. 8, and also be separated by gap
96. These electrodes may be used in a circiit of
carrier current, suitaply produced or impressed,
and of constant curve characteristic. While this
current may be represented by a constant curve
in its primary character, it will necessarily be
affected if subjected to the resistance of gap 26,
which is a varighle. 'The carrier current will,
therefore, be modulated and in final form be rep-
resented by a single wave which is ¢f constant
frequency and whose amplitude curve reflects
the variations in the signal. This is diagram-
matically illustrated in the circuit drawing shown
in Fig, 14. As shown, numeral 27 may represent
an audio frequency smplification arrangement,
and, in television, the circuit including leads 28
will carry the current, of audio frequency range,
reflecting the variable current whose character is
determined by the intensity of the successive
beams of light falling on the photo-electric cell.
Transformer 28, current source 30, coil 31, and
ionization lamp 32, are included in a circuit carry-
ing the audio frequency signal. Gap 33 between
electrodes 34 and 35 provides a resistance which
will vary responsive to variations in the signal.
A magster oscillator 36 is provided to supply a
source of radio frequency current of a single fre-
quency and constant wave character. As illus-
trated, this radio frequency current through
transformer 37 and the circuit shown, will be
modulated by the variation in resistance of gap
33, due to the variation in the character of the
signalling current. Since the electrodes 34 and
35 also serve the radic frequency or carrier cur-
rent circuit, the carrier wave will be varied re-
sponsive to changes in the resistance of the gap.
This modulated carrier current will, in effect, be
in the form of a wave of a single frequency whose
amplitude varies responsive to the changes in
resistance across the gap between electrodes 34,
35. Thus the output at transformer 38 will be
a variable equal to the modulated form of the con-
stant carrier wave. By means of a suitable radio
frequency amplifier 29, the modulated wave may
be broadeast or transmitted by wired systems, in
any desired manner.

In Figure 15, a circuit arrangement similar in
operating effect to that of Fig. 14, is illustrated,
The parts similar to those illustrated in Fig. 14
serve similar - functicns. In' this embodiment,
photo-electric cell 48 is shown provided with a
pair of electrodes (as in Fig. 2) forming a gap.
The resistance of the gap will vary responsive to
variations in the image to which the lamp reacts.
The signal will accordingly serve to vary the
R. M. 7. of the constant characteristic wave con-
stituting the carrier or radio frequency current.

The system, therefore, employs a single wave

3

of desired character whose modulation is carrie
on by a change in resistance between electroedes
serving a variable source. Applicant ‘th.us 1imits
himself to a singie carrier wave. and produces a
system based on a valve essentially. distinct in
its modulating effect and in its formation of &
composite wave having all the characteristics of
a band of waves of varying frequencies and curve
characteristics. o )

In Figs. 9 to 13 are illustrated various arrange-
ments of electrodes suitable for applicant’s pur— .
pose.  -Thus, in Fig. 8 metallic elements 40 consti~
tute electrodes connected to leads in the signal or
audio frequency cireuit, whereas electrodes 41
serve the carrier or radio frequency circuit. The-
enveloping tube-is not illustrated, but it wiil be
understood that the electrodes -are suitably ar-
ranged within an ionization tube containing any
desirable gas, such a5 necn or the like, or ex-
hausted, if preferred. The electrodes are sepa-
rated by a gap which serves both sets of terminals
for the purposes hereinbefore outlined. - In Fig.
19 the electrodes are illustrated with terminals
variously formed and suitably positioned within
an envelope 42. In this illustration the electrodes
43 may have terminals greater than those of
electrodes 44. In Fiz. 11 cylindrical terminal
45 is shown as a terminal on one side of the audio
frequency circuit, the other side terminating in
a common terminal serving the radio frequency. ¢
arrangement as well. In Figs. 12 and 13 the
terminals 46 and 47 constitute electrodes mounted
on the electredes serving the radio frequency side.
It is patent that numerous arrangements may be
improvised for carrying out applicant’s objects.
Tt may be noted that in all the various forms
illustrated the terminals of larger area serve the
sudio frequency arrangement, and this is deemed
preierable. ‘

Thus, among cthers, the several cbjects of the
invention as afore-stated are achieved. It will
be understood, however, that numerous changes
in construction and rearrangements of the parts
might be resorted to without departing from the
spirit of the invention as defined by the claims.
For example: The structure of the cell might be
altered. In conjunction with the members which
provide the openings for passage of light rays, it
will be appreciated that the members themselves
need not necessarily be in the form of drums— 128
although this is in certain instances preferable—
and that the rows of light apertures provided in
one member and the slot formed in the cooperat-
ing member will function according to the teéach-
ing of the present invention whether they be com-
plete spirals or not. Moreover, it will be under-
stood that the structure as shown in Fig. 1 is °
intended for the purvoses of illustration only and
that any desirable form of drive and synchroniz-
ing mechanism might be employed in lieu thereof.

Having described my invention, what I claim
as new and desire to secure by Letters Patent is:

1. In a television system, .a scanning or com-
posing member having a plurality of openings
tharein, a plurality of light sources, reflectors
associated with said sources and arranged to pro-
ject the light therefrom simultaneously through
the openings in said member and along diverging
lines, and other reflectors arranged to receive the
diverging lines of light and to reflect the light
in converging lines onto the object or screen, _

2. Tn 3 television system, a scanning or compos—
ing member having a plurality of ocpenings there-
in, a plurality of light sources, reflectors associ~-
ated with said sources and arranged to project 150
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the light therefrom simultaneously through the
openings in said member and along diverging
lines, and other reflectors arranged to receive the
diverging lines of light and to reflect the light in
converging lines onto the object or screen so that
the light from each source illuminates simultane-
ously a séparate and distinct area of said object
or screemn. )

3. In a television system, a scanning or compos-
ing member having a plurality of openings, a light
source for projecting beams of light through said
openings in said member onto an object or screen,
a second light source, a refiector associated with
said second source, arranged to project beams of
light through the openings in said member; which
beams are at a substantial angle to the beams of
light from said first source, and a second reflector
for receiving the beams of light from said first
reflector and arranged to reflect same onto a sepa-
rate portion of an object or screen than that on
which the beams of licht from said first source
are projected.

1,945,963

4. Ina television system, a scanning or compos-
ing: member having a plurality of openings, a
light source, a reflector associated with said light
source for projecting a beam of light therefrom
through the openings in said member, a second
light source, a second reflector associated with
said second source and arranged to project a
beam of light through the openings in said mem-
ber, which beam is at a substantial angle to the
beam of light reflected by said first reflector, a
third reflector for receiving the beam of light
from said first reflector and reflecting same onto
an object or screen, and a fourth reflector for
receiving the beam of light from said second
reflector and arranged to reflect same onto a sep-
arate zone of the object or screer than that on
which the beam of light from said third reflector
is reflected.

: DOMENIC SICARI pE AMICIS.
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