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4. Cairns, 

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. 

5 This application is a division of my application, 
Serial No. 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 en 
ployed for each communication channel, the 
single wave being suitably controlled to 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 
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SO 
tonary, 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 

25 ranging to 100 kilocycles. This is due to the sys 
- ten of transmission and modulation employed, 
the modulation of the carrier wave by the signal 
and its subsequent amplification resulting in an 
Output which is a function of the characteristic 
of the tube. 
Applicent proposes to provide a new system of 

wave transmission and modulation by utilizing a 
single wave of desired frequency, whose modifi 
cations in form and character will be carried on 
by varying the resistance of a gap between elec 
trodes in an ionization tube serving a circuit 
therefor. 
A feature of the invention therefore resides 

in the provision of a tube employing one or more 
pairs of electrodes positioned 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 enployed in coabination 
With an audio frequency airplifier, the resistance 
of a gap between electrodes in the tube being 
Varied responsive to changes in wave form char 
acteristics of the audio frequency signal. By 
utilizing a master OScillator, or the like, produc 
ing a constant frequency Wave, changes in form 
of the wave may be effected by erapioying the re 
sistance of said gap to vary the E. M.E. of the con 
stant characteristic wave. A radio frequency 
amplifier has its output correspondingly varied 

55 and hence is enabled to transmit a single wave 
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(CI. 78-6) 
of constant frequency whose resultant form has 
the same effect 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. 60 
Another object of the invention is to provide 

an iraproved method and apparatus for analyzing 
or scanning an image at a sending station and 
Cornposing said image at a receiving station. . 

In order to inore effectively analyze the image 65 
and obtain a better defined beaim 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. 70 
type. This lamp has a pair of electrodes either 
of Which inay 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 bean, one of the 
electrodes is formed as a reflector having a SUr 
face of circular, hyperbolic, parabolic, or other 
conforination. - 

By using a plurality of such glow lamps, alone 
or in co:3bination with reflecting means, 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 distinct and 85 
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 95 
equally obtainable by the use of round holes. In 
scanning an image it is, for best performance, 
necessary to expose, but a single opening at a 
time. Applicant therefore provides a distribut 
ing drum in combination with the analyzing drum 100 
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 number of helices are pro 
vided with an analyzing drum, it is desirable at 105 
times to utilize a number of distributing drums 
in order to obtain maximum Scanning efficiency. 
Other objects and features, making for effi 

ciency, economy and dispatch, in the art of 
television, will be apparent from the following ll0 
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description read in connection with the accorn 
panying drawings, in which: 

Fig. 1 represents a fraginentary 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 lanp adapted to be used in combination 
With Scanning equip;nent, 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; 

Figs. 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 lines 
indicating the sections, each of which may be 
Served by an individual glow lamp and a por 
tion of a drun; 

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 different eraserables of 
electrodes constituting variations of the arrange 
inent shown in Fig. 8, and 
FigS. 14 and 15 are diagrammatic circuit ar 

rangenents illustrating two applications of ap 
plicant's system. 

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

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 line 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 alignment, 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 number of 
OpeningS 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 Fig. 3, applicant provides as many 
convolutions as is deemed desirable, or as is 
limited by the physical limitations of the appa 
ratus. For practical purposes, it may be as 
Surned that he employs n convolutions. It may 
be seen that if a dream of n convolutions, each 
ConVolution containing in openings, were used 
Without the provision of means for exposing one 
Opening at a time to the glow lamp, that diffu 
Sion of light between different openings would 
imake proper Scanning and image transmission 
and reception practically impossible. Applicant, 
therefore, provides distributing drums such as 
18 and 18, 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, whereas in Fig. 5 three are provided. Of 
course, the helices of each drum cover the Width 
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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 druin is increased, it may be necessary to 
use a greater number of distributing drum.S. 
This, however, is a matter of mechanics and, 
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85 
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 Corbined with a Scanning drun 
having any number of Openings, inited Only by 
the image to be transmitted and the desired 
Speed of operation. 

In operation, if the drum in Fig. 3, for example, 
has a convolutions with respect to the One Con 
volution in Fig. 4, it will rotate at a Speed 1. 
times that of the drun in Fig. 4. Correspond 
ingly, the drum of Fig. 5 will then operates at 
a speed three times that of the drum in Fig. 4. 
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By suitable mechanism Synchronism of motion:100 
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-5 
tained throughout the Operation. 

It is understood of course, that any desired 
arrangement may be employed for projecting 
the image upon a light-sensitive, electric cell, 
and for carrying out other steps in the process, 10 
inct pertinent to the invention. 

Referring particularly to Fig. 6, glow lanps 
21 are shown grouped within drum arrangement 
23, and are designed to Sectionally: Scan. Or COIn 
pose an image. Thus lamp 213 in combination 15 
With a mirror 24 will project one-third of an 
iiage. Lanp 21, 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-20 
ing the beans 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 completed:25 
image, the dotted lines indicating the different 
Sections, each of which may beformed responsive 
to one of a plurality of glow lamps in combina 
tion. With a drum having composing Openings 
Similar to those of drun i6. 30 
The bean of light employed in connoination 

with scanning mechanism is usually arranged in 
combination with a sensitive photo-electric cell 
or tube, which is connected with a suitable elec 
tric circuit, the cell acting as a valve controlling 35 
a current depending upon the character of the 
light effecting the cell. The current accordingly 
Varies responsive to the intensity Cf the light, 
Which depends. Upon the degree of darkness of 
the particular point of the image reflected by 4 
the beam. For better transmitting this current, 
and in Order to avoid using the Wide band of 
Waves USulay enjoyed in transmission of this 
character, applicant proposes to employ a new 
system to transmission and wave control, whereby A5 
this current, acting as a signal carrier, will be 
used to Inodulate a wave of constant frequency 
and certain character, which may be employed 
in the nature of a carrier wave. Thus, in Fig. 
8, is ShoWr diagrammatically an arrangement of 50 
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electrodes in a tube designed to carry out Such 
a 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-electric cell. As 
may be noted, electrodes A and B are Separated 
by a gap 26. As the current varies, the resist 
ance of gap 26 between electrodes A and B will 
also vary. This variation corresponds to 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-electric cell. The elec 
trodes C and D may be arranged within the tube, 
as shown in Fig. 8, and also be separated by gap 
26. These electrodes may be used in a circuit of 
carrier current, suitably 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 variable. The carrier current Will, 
therefore, be modulated and in final form be rep 
resented by a single Wave which is cf constant 
frequency and whose amplitude curve reflects 
the variations in the signal. This is diagran 
matically illustrated in the circuit drawing shown 
in Fig. 14. As shown, numeral 27 may represent 
an audio frequency amplification arrangement, 
and, in television, the circuit including leads 28 
will carry the current, of audio frequency range, 
reflecting the variable current whose character is 
deterrinined by the intensity of the successive 
beams of light falling on the photo-electric cell. 
Transformer 29, 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 naster 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 
nodulated 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 radio 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 cal'rier Wave. By means of a suitable radio 
frequency amplifier 39, the modulated wave may 
be broadcast 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 functions. In this embodiment, 
photo-electric cell 48 is sinown 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 tihe 
E. M. F. 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 carried 
on by a change in resistance between electrodes 
serving a variable source. Applicant thus limits 
himself to a single carrier wave and produces a 
system based on a valve essentially distinct in 80 
its modulating effect and in its formation of a 
composite wave having all the characteristics of 
a band of waves of varying frequencies and curve 
characteristics. - 

In Figs. 9 to 13 are illustrated various arrange 85 
ments of electrodes suitable for applicant's pur 
pose. Thus, in Fig. 9 metallic elements 40 consti 
tute electrodes connected to leads in the signal or 
audio frequency circuit, whereas electrodes 41 
serve the carrier or radio frequency circuit. 
enveloping tube is not illustrated, but it will be 
understood that the electrodes are suitably ar 
ranged within an ionization tube containing any 
desirable gas, such as neon or the like, or ex 
hausted, if preferred. The electrodes are sepa 
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rated by a gap which serves both sets of terminals 
for the purposes hereinbefore outlined. In Fig. 
10 the electrodes are illustrated with terminals 
variously formed and suitably positioned within 
an envelope 42. In this illustration the electrodes 100 
43 may have terminals greater than those of 
electrodes 44. In Fig. 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 electrodes serving the radio frequency side. 
It is patent that numerous arrangements may be 
improvised for carrying out applicant's objects. 
It may be noted that in all the various forms 
illustrated the terminals of larger area, Serve the 
audio frequency arrangement, and this is deemed 
preferable. 
Thus, among others, the several objects 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 night 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 
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 teach 
ing of the present invention whether they be con 
plete spirals or not. 
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Moreover, it will be under 

stood that the structure as shown in Fig. is 
intended for the purposes of illustration only and 
that any desirable form of drive and synchroniz 
ingraechanism night be employed in lieuthereof. 

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

... in a television Systein, a Scanning or coin 
posing member having a plurality of openings 
therein, a plurality of light sources, reflectors 

135 

i40 
associated with said sources and arranged to pro 
ject the light therefrom sinultaneously through 
the openings in said thember and along diverging 
lines, and other reflectors arranged to receive the 
diverging lines of light, and to refect, the light 
in converging lines onto the object or screen. 

2. In a television system, a scanning or compos 
ing reimber having a plurality of openings there 
in, a plurality of light Sources, reflectors associ 
ated with said sources and arranged to projects 
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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 separate and distinct area of said object 
or screen. 

3. In a television System, a Scanning O' CompOS 
ing member having a plurality of openings, a light 
Source for projecting beans of light through Said 
openings in said member onto an object or screen, 
a second light source, a reflector 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 light from said first source 
are projected. 
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4. In a television System, a Scanning or compose 

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 men 
ber, which beam is at a substantial angle to the 
bean 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 bean of light from Said second 
reflector and arranged to reflect same onto a sep 
arate ZOne of the object Or Screen than that on 
which the beam of light from said third reflector 
is reflected. 

DOMENIC STCARI DE AMICIS. 
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