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The present invention relates to a method and 
means for controlling light and it is especially 
applicable and adapted to systems used in the 
transmission of intelligence, such as pictures and 
the like for facsimile and television Work. The 
term “pictures”, of course, is meant to include 
the transmission of views, printed matter, checks, 
finger-prints, financial statements, newspaper ar 
ticles, advertising, fashion plates, magazine arti 
cles, moving pictures and the like. In fact, all 
types of subject-matter wherein a visual repre 
Sentation thereof is possible, may be transmitted 
by the applicant’s System. · 

In older systems of facsimile transmission it 
has been customary to use only one transmission 
channel, and in such systems only one series or 
chain of signals may be sent at a time. In the 
present system, however, a plurality of transmis 
Sion channels may be employed simultaneously 
in Order that the rate of transmiSSion of the 
characters, picture, or indicia, may be materially 
increased. In using a multiplex or multi-channel 
System it is necessary, of course, to keep the chan 
nels separated and in order to do this separate 
Series of Signals are generally modulated at dif 
ferent frequencies so that, by the use of appro 
priate filter networks at the receiving station, 
the transmitted signals may be segregated in i a, 
proper manner to reproduce the picture trans 
mitted. . . 

In order to modulate, the various series of sig - 
nalis a disc has been employed which is rotated 
at a high rate of speed and which has a plurality 
of concentric rings of perforations. The use 
of Such a disc, however, results in a considerable 
Waste of light With the result that the System in 
which such a disc is used is materially reduced 
in efficiency. 

It is the purpose of the invention, therefore, to 
produce a multiplex facsimile transmission Sys 
term which is high in efficiency. 

It is a further purpose of the invention to pro 
duce a multiplex facsimile system wherein a large 
number of separate channels may be used for the 
simultaneous transmission of a plurality of signal 
series. 
A still further purpose of the invention is to 

produce a modulating disc which, when rotated, 
vill operate to control sinusoidally the passage 
of light therethrough or the reflection of light 
therefron, or both. Y 
A still further purpose of the invention is to 

provide a modulating disc which will reduce the 
possibility of partial fading of the subject-Hnatter 
being transmitted due to band frequency fading. 
Other purposes and objects of the invention 

will become apparent to those skilled in the art 
by considering the following specification and 
claims, particularly in connection with the ac 
companying diraWing, Wherein: 

(C. 1778-77.1) 
Fig. 1 represents Schematically 

transmission System, and º *, 
- Fig. 2 shows a partial detail plan view of th 
modulating disc. 

Referring now to the drawing, a, Source of light M 
is Shown at 5 which may be, for instance, an 
Ordinary incandescent lamp and the light from 
this lamp is directed upon the cylindrical lens G 
by means of reflectors or other means not shown 
herein. The cylindrical lens causes a condensa 
tion of the light into a line 7 which is brought to 
focus upon the modulating 'disc 2. - The modul 
lating disc is shown partially in detail in Fig. 2 
and - comprises concentric rings or annular sinu 
soidal openings - 43. The number of the sinu 
Soidal openings in the various annular rings is 
based on an odd harmonic relationship such as is 
customary in harmonic multi-channel transmis 
Sion circuitS. The frequency of the modulation 
of light is, of course, a function of the speed of 
the disc and the number of sinusoidal openings 
in each of the concentric rings. - The variation 
in the number of the openings in the separate 
rings or annuli is altered or staggered so that an 
annullus having a small number of openings is 
follçWed by an annullus having a large number 
of openings instead of starting at one side of the 
band of concentric rings with a Small number of 
OpeningS , and progressing harmonically to the 
other side of the band of concentric rings. The 
purpose of so constructing the disc will become 
apparent in a further description of the system. 
The disc is nolunted on a Shaft - 3 , which is 

journalled in bearing members , 5 and 6 and it 
is rotated at a predetermined rate of Speed by 
the motor 17 through the gears, i 3. As the disc 
is rotated the line of light 7 as produced by the 
Source 5 and lens 6 is modulated by the Sinusoidal 
openings of the modulating rings and, after the 
modulated light has passed through the disc, it 
is then focused by a lens system 9 on the sur 
face of the tape which carries picture or char 
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acters to be transmitted. This modulated light 
is then reflected by the tape or picture bearing 
surface on to a single photoelectric cell 23, the 
output of which is a function of both the modu 

45 " 

lation of the light and the amount of light re 
flected by the picture and tape. 
An appropriate and suitable amplifying system 

and transmitting system (not shown) is connect 
ed to the output of a photoelectric cell by con 
necting to the conductors 24 and the amplifier 
output energizes any appropriate form of trans 
mitter apparatUS. M W 

The strip or tape which carries the picture or 
characters of which the replica is to be produced 
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at desired receiving points is moved forward at i 
a predetermined rate in the direction indicated 
by the arrow on the drawing, and this movement 
may be under the infiluence of a separate source 60, 
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of power or may be connected to the motor f by 
appropriate reduction gearing. 

From the above, therefore, it may be seen that 
a plurality Of tranSmiSsion channels are produced 
by the plurality of concentric rings of Sinusoidal 
OpeningS. Each Of theSe channels in effect Scan 
a line along the tape in its direction of move 
liment and the size of the separate modulating 
rings or annuli and theil’ number is So choSen 
aS to give the proper desired definition and the 
desired number of scanning lines across the 
character bearing tape. In the disclosure shown 
twelve Separate channels are used which Scan 
an equal number of Separate elements along the 
Scanning line 20 although, obviously, any other 
number of channels and Scanning lines may be 
used, whether the number be less than the as 
sumed twelve (for less detail) or greater than 
the a SSumed twelve (for increased detail). 

It is not unusual, particularly in long distance 
transmission work, that selective fading will oc 
cur in a particular band of frequencies and if 
the number of sinusoidal openings in the rings 
increases in numerical Order the result Will be 
that a portion of the reproduced image will be 
blanked out. However, if the Order of the modt 
lating rings is irregular as Suggested above, Se 
lective frequency fading will cause a slight loss 
of detail over the whole image, yet the image 
will not be unrecognizable Since the particular 
attenuated frequency bands will not occur at ad 
jacent element portions of the picture. 

If the cylindrical lens f f is not sufficient to 
properly focus the beam of light into a narrow 
line Such as shown at 7, it is to be understood 
that a Small line aperture may be used for this 
purpose whereby the size of the line of light along 
the modulating disc may be properly confined. 

It is to be further understood that the system 
may be used by modulating the light after it 
has been reflected from the tape or picture bear 
ing surface instead of before, in which case the 
incandescent lamp 5 would occupy a position 
corresponding to that of the photoelectric cell 
23, and the photoelectric cell would be placed 
at a position corresponding to that of the in 
candescent lamp. When Such change is made, 
the lens System will, of course, be changed ac 
cordingly to accommodate Such conditions. 

It is further to be understood that the lens 
system may also comprise certain spherical 
lenses as well as the cylindrical lenses in order 
that an enlargement of the character picture 
may be produced to thereby increase the defini 
tion of the reproduced image. It is also to be 
understood that the applicant’s transmitting ap 
paratus may be used with present existing mul 
tiplex receivers without Substantial modification. 

It is obvious that the modulating disc may be 
made in several different ways such as by photo 
graphic reproduction, etching, punching, plating, 
etc. the preferred method being by the first 
mentioned manner. When Such a method is 
employed the modulating disc may be secured to 
a transparent disc for support or between two 
transparent discs. Also, it is conceivable that 
the modulating disc could be silvered, in which 
case the light rays would be reflected from the 
disc rather than being transmitted therethrough. 
A COmbination of reflecting and light transmit 
ting areas may also be used. This same altera 
tion may also be made with respect to the pic 
ture bearing surface; i. e. light may be trans 
mitted through the tape to the light sensitive 
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cell or radiant energy responsive member rather 
than reflected therefrom. 

In making the modulating disc, especially 
When photographic methods are employed and 
Where high efficiency is desired, Separate annuli 
may be made to have a definite minimum dimen 
Sion greater than Zero SULch that that dimension 
(in a radial direction) varies Sinusoidally from a 
minimum to a maximum. 
Various other modifications and alterations 

may be made in the disclosed device Without de 
parting from the invention, and, it is desired 
that any and all of such modifications be con 
sidered within the scope of the invention except 
as limited by the hereinafter appended claims. 
What I claim is: 
1. A light modulating disc of opaque material 

having a plurality of concentrically arranged 
rOWS Of SinUSoidal openingS. 

2. A light modulating disc comprising a disc 
having a plurality of concentric annular areas, 
each area COmposed of circumferential portions 
which sinusoidally vary in light transmitting 
Value. 

3. In a multipleX System for indicia transmis 
Sion, a modulating disc having a plurality of 
Concentrically arranged Series of Sinusoidal open 
ingS about its periphery whereby light directed 
thereagainst is modulated in intensity. 

4. In communication Systems actuated in ac 
cordance with varying intensities of modulated 
light, a light source arranged to project the is 
Suling light beams along a, predetermined path, 
an opaque disc, means for positioning said disc 
So that its periphery falls at the focus of Said 
projected light, a, plurality of concentric bands 
of sinusoidal openings positioned about the pe 
riphery of said disc, means for rotating Said 
disc whereby the light passing through the open 
ings will be modulated, and means for pro 
jecting said modulated light onto an indicia 
bearing surface and photo-sensitive means for 
receiving light from said Surface. 

5. In an indicia, or picture transmitting sys 
tem, a source of light for illuminating a picture 
Surface, means for concentrating the light from 
Said source into a line, a disc, means for posi 
tioning said disc Such that the line of concen 
trated light falls on the surface thereof, means 
for rotating said disc, said disc having a plu 
rality of concentric areas, each area, being so con 
stituted as to sinusoidally modulate the light di 
rected thereon, means for directing the modu 
lated light onto the picture Surface, and a radi 
ant energy responsive means adapted to receive 
light from the picture surface. 

6. In communicating systems actuated in ac 
COrdance With varying intensities of modullated 
light, an opaque disc, and a plurality of con 
centric bands of sinusoidal openings positioned 
about the periphery of Said disc, each band in 
cluding a different number of openings than the 
number included in any other band, the differ 
ent concentric bands being arranged at random 
radially on the disc as to number of openings 
Contained in each band. 

7. A light modulating disc comprising a disc 
having a plurality of concentric annular areas 
each area including a different number of ulni 
formly Spaced arcuate sections each of which 
SinluSoidally vary in light transmitting value, the 
different annular areas being arranged at ran 
dom radially on the disc as to number of sections 
Contained in each area. 
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