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SYSTEM 

Alexander McLean Nicolson, New York, N. Y., 
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13 Claims. 

This relates to the transmission of the out 
lines of copies or reproductions, and partic 
ularly to the continuous transmission of fac 
Sinhile neSSages, designs, dra Wings, and the like. 
An object of the invention is to electically 

transmit information by the Sense of Sight. 
Another object of the invention is to coin 

tinuously transmit the outlines of written in 
telligence. 
A further object of the invention is to simul 

taneously tiransmit and receive copies and re 
productions of information in the form of fac 
similes. 

It is old in the at to transmit Written intel 
ligence in the form of copies or characters in a 
discontinuous Ol' periodic manner, by passing 
the material to be transmitted over a cylindrical 
roll Which is Scanned by an electrode Stylius Ol' 
a Source of light transversing the cylinder. The 
present invention is an improvement, on the now 
existing apparatus for facsimile transmission by 
the addition of a spherical medium which en 
closes the Scanning and detecting apparatus. 
A particular feature of the present invention 

is the continuous forward movement of the copy 
to be reproduced at a receiving station, and the 
enclosure of the entii'e light and detecting mech 
anism within a Spherical roll. This arrangement 
permits the continuous feeding of the copy itself 
over the Sphere oi' the copy mounted on a con 
tinuous return belt, which travels at a constant 
speed. 
Another feature of the invention is the si 

imultaneous reception of facsimile messages dur 
ing the transmission thereof, or the Simultan 
eous transmission of two facsimile messages with 
the same apparatus with Substantially no 
change in the circuit arrangement. 
The source of Scanning light and the de 

tecting means are in the form of a light Source 
and a photoelectric cell, respectively mounted 
within a spherically shaped rotating element, the 
light source and cell being rotated transversely 
of the movement of the spherical element. As 
the copy advances over the surface of the spher 
cal carrier one Scanning length, the Scanning 
mechanism transverses the entire croSS Section 
of the copy, returning to it on the opposite side 
one scanning width away from its previous start 
ing point. In this manner, the copy may be 
fed continuously over the roll, one-half of which 
is employed for transmission, and the other 
half carrying light sensitive paper for the print 
ing of incoming messages. If Simultaneous 
transmission of two messages is desired, the 

(C. 178 -) 

second half of the sphere may also carry copy 
to be transmitted. 
The system is adapted to the rapid transmis 

sion of pictures since there is no reversal of 
any elements and the l’otating elements may 
be speeded up to a considerable velocity befoie 
limited by centrifugal force. Furthermore, the 
Scanning beam in the present System is di 
rected along a defined path as well as the vary 
ing beam impinging upon the cell. By thus 
confining these light beams, not only is higher 
efficiency obtained but light dispersion and fog 
ging is prevented providing good definition of 
the received facsimile. 
The principles of the invention are also ap p 

plicable to a roll in the shape of a disk which 
remains fixed as the paper is drawn over the 
edge thereof by a take-up roll. This System 
simplifies the internal mechanism necessary for 
rotating the source of light and detecting cell 
transversely of the motion of the belts and 
Copy. 
The invention will be more fully understocd 

from the following description taken in conjunc 
tion with the accompanying drawings in which: 

Figure 1 is a plan cross-sectional view of One 
embodiment of the invention; 

Fig. 2 is a cross-sectional view in elevation of 
the embodiment of Fig. 1; 

Fig. 3 is a plan view of another embodiment 
of the invention; and - 

Fig. 4 is an end view of the embodiment of the 
invention shown in Fig. 3. 

Referring particularly to Figs...1 and 2 show 
ing the first embodiment of the invention, a 
transparent or translucent medium 5 of glass, 
quartz, or the like is shown in cross-section 
welded to supporting cylinder's 6 and 7, which 
may be of metal or an insulating material of 
appreciable strength such as bakelite. 
cylinder 7 is mounted a toothed flange 9 which 
meshes with a driving gear 10. This gear is 
mounted on a shaft 11 and driven from a motor 
13 over a belt and pulley System 14. The trans 
parent sphere 5 is thereby rotated upon bear 
ings 15 and 16 through the gear train and belt 
system just mentioned. The entire structure is 
mounted upon a fixed Support 18 ShoWin in cl’OSS 
section which is expanded and hollowed Out 
through the portion that is included within the 
sphere 5. The sphere 5 is constructed in two 
portions which are joined SO that the Seam is 
normal to the motion of the Sphere. The Sup 
port 18 is mounted upon Standards 20 and 21. 
Mounted within the expanded section of the 
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support 18 is a triangular arrangement of a 
light source 23 which is a concentrated filament 
incandescent lamp, a photoelectric cell 24, and 
two light transmitting mediums 25 and 26 which 
are preferably, of quartz but may be opaque 
hollow tubing. It has been found that the Cra 
ter type neon lamp provides a light Source which 
is sufficiently powerful to be used for Scanning 
and which is sensitive enough for good quality 
modulation. These elements are mounted on a 
spider structure 28 and rotated within the hol 
lowed portion of the support 18 by means of a 
circular rack gear 30 and driving pinion 31. 
The structure is mounted on a shaft 32 which 
rotates in bearings journaled in the flanges of 
the support 18. The pinion 31 is driven through 
a shaft 34 and from a pulley and belt System 
35 connected to the shaft 11. The belt and 
pulley system 35 may be replaced by a gear 
train mechanism such as shown at 9 and 10 for 
driving the sphere 5. 

Light source 23 is energized over conductors 
37 which are connected to brushes 38 in contact 
with slip rings 39, the slip rings 39 being con 
nected to the terminals of the light Source 23. 
For transmitting the electrical vibrations gener 
ated in the photoelectric cell a pair of conduc 
tors 40 are connected to brushes 41 in contact 
with slip rings 42, the slip rings being in turn 
connected to the terminals of the photoelectric 
cell 24. 
The energization of the motor 13 will rotate 

the sphere 5 in one direction, and the light 
source and photoelectric cell in a transverse di 
rection within the sphere. The driving geal'S 
have such a ratio that the Sphere 5 moves One 
scanning width during one complete rotation 
of the light source and photoelectric cell. For 
instance, should the scanning width be 42 of 
an inch, then during the movement of the copy 
on the sphere this distance, the light cell and 
light source will make one complete rotation. 
In this manner continuous motion may be in 
parted to the sphere 5 and to the internal mech 
anism. The direction of motion is always the 
same, there being no reversal of parts to limit 
the Speed at which Scanning can be accom 
plished, the limitation being only that of the 
strength of the structure of the rotating mech 
anism. The confining of the light to a definite 
beam both for projection to the copy and re 
flection therefrom prevents fogging and pro 
duces an extremely clear and defined facsimile 
at the receiver. In Fig. 2 is shown the means 
for maintaining the copy in contact with the 
scanning surface of the sphere 5. This means 
is a built up roll 45 of rubber mounted on a 
metallic rod or wire 46. Two of these are pro 
vided, one to form the belt passing over the 
upper portion of the sphere, and one to serve a 
similar purpose for the belt passing over the 
lower portion of the sphere. This pressure roll 
may be in the form of a pneumatic mat covering 
a substantial surface of the sphere to light proof 
the scanning portion of the copy. The mat may 
rotate or be fixed and the copy slipped between 
it and the Sphere. Copy either in the form of 
a belt or paper 47 is shown between the rolls 
45 and the sphere 5. It is realized, of course, 
that a certain slippage occurs at the edges of 
the belt over the Sphere 5 because of the vary 
ing loci of rotation, but this slippage does not 
interfere with the scanning process which pro 
duces a straight Scanning line. - 

Referring to FigS. 3 and 4, another type of 
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facsimile transmitter receiver is shown, in which 
a disk shaped housing 50, which may be of 
opaque material except the tip portion 51 which 
is of transparent or translucent material such 
as glass or quartz. Differing from the embodi 
ment shown in Figs. 1 and 2, the disk 50 is fixed, 
belts 52 and 53 being slipped over by the take-up 
rolls 55 and 56. The belts in this system are 
Supplied from supply rollers 57 and 58. An in 
ternal construction 54 similar to that shown in 
Figs. 1 and 2, is employed in the present system 
from which conductors are lead to a plurality of 
slip rings 60, 61, 62, 63 and 64, rings 60 and 63 
being insulated over one-half of their circum 
ference to form commutators. These rings con 
tact with a corresponding plurality of brushes 
attached to a supporting plate 66. 
The internal mechanism 54 of the disk 50 is 

driven through its mounting shaft 68, bevel gears 
69, and shaft 70 from a motor 71. The notor 
71 also drives the take-up rolls 55 and 56 over 
the belt and pulley Systems 73 and 74. These 
belt and pulley Systems may be replaced by gear 
mechanisms in any well known manner. 
The conductors from the light source 76 ter 

minate in slip rings 60, 61 and 62, one conductor 
being common to commutator ring 60 and slip 
ring 62. Conductors 79 from a constant supply 
source 80 are connected through slip rings 61 
and 62 to the light 76. Over this circuit the 
light Source 76 is supplied with a constant volt 
age from the source 80 at all times, while over 
the conductor 82 and one of the conductors 79 
connected to a receiver 83 for detecting incom 
ing facsimile electrical vibrations, the light 
Source is Supplied with the incoming electrical 
Vibrations during One-half of its rotating cycle. 
The commutator ring 60 controls the impression 
of the receiver output on the light source. Over 
conductol's 85, the output of the photoelectric 
cell 86 is fed to an amplifier 88, and then to 
transmitter 89 for transmission to a receiving 
System. This exact circuit may be used in the 
embodiment of the invention shown in Figs. 1 
and 2 although a simplified arrangement is con 
templated. In this embodiment of the inven 
tion the supply roll or reel 57 and the take-up 
reel 56 are mounted upon a support 92 having 
openings 93 and 94 therein. The opening 93 is 
provided as a Writing space wherein a person 
may Write a message to be transmitted. To 
form a Solid backing, a block 95 is positioned 
directly behind the opening 93. The apparatus 
may be mounted so that the position of the sup 
port 92 is horizontal and directly in front of the 
operator, or it may be mounted in a vertical po 
Sition for reading the message being received as 
it passes from the disk 50 to the take-up roll 56. 
This procedure is similar to that used in a tel 
autograph System. 
The operation of the embodiment shown in 

FigS. 1 and 2 is a follows: The leads 37 are con 
nected to a constant source of voltage for 
Supplying the light source 23 with energy. 
These leads are also connected to the incoming 
l'eceiving apparatus for impressing on the source 
23, the facsimile current variations. The con 
ductors 40 which are connected to the photo 
electric cell 24 are in turn connected to an alm 
plifier and a transmitting System for the trans 
mission of the varying light and shade intensi 
ties of the facsimile copy. Upon energization of 
the motor 13, the structure 28 is rotated within 
the Sphere 5. The copy to be transmitted will 
be Scanlined during the period when the termi 
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nails of the light conveying tubes 25 and 26 are 
passing thereacross, and in this case during the 
time. When the tubes transverse the upper poi 
tion of the sphere. Through Synchronism with 
a Similai' System, no impulses Will be i'eceived 
over the inconing circuit during this period, and 
the light source will have thereon a constaint 
voltage providing a constant light intensity. 
The light intensity will be varied, however, upon 
the photoelectic ceil 24 in accordance With the 
light and shade intensities of the copy. TheS3 
variations generated in the cell Will be impressed 
upon the outgoing amplifier and transmission 
circuit. When the internal structure is passing 
the lower portion of the sphere upon which Sein 
sitized paper is positioned, impulses will be re 
ceived over the conductors 37 and innipressed 
upon the light source 23. These varying light 
impulses will effect the sensitized paper accord 
ingly, and the received message will be printed 
upon the paper. It is to be understood, of 
course, that numerous methods of direct and 
indirect printing and developing of this pa}}er 
may be employed in the present invention, 
these methods being Well known in the art, 
although direct printing is preferable. During 
this time the photoelectric cell circuit may be 
disconnected from the transmission System, or a 
thermionic SWitching arrangement Well knoWn 
in the art for alternating the functions of the 
transmission receiver may be employed. 

In the operation of the System disclosed in 
Figs. 3 and 4, by the provision of Commutator 
rings 60 and 63, the incoming impulses are im 
pressed on the light source positively during 
only one-half revolution of the apparatus in 
tel'nai of the disk 50. Furthermore, the Out 
going impulses are positively connected and 
disconnected from the outgoing System. Such 
a circuit may be employed in the embodiment, 
shown in FigS. 1 and 2, but it is unnecessa:y 
when two systems of this type are properly syn 
chronized. 
To effectively transmit two facsimile messages 

sinnultaneously, all that is required is the dis 
connection of conductors 37 from the receiving 
apparatus and the application of copy in place 
of the sensitized paper. There will then be a 
substantially continuous transmission of current, 
variations which when impressed on Synchro 
nized receiving apparatus Will reproduce the two 
originals. 
The above facsimile systems are especially Well 

adapted to the transmission of written finessages 
and the reception thereof for such uses as inter 
office communication or intercity communication 
where records of the transactions are desired, 
and at the same time rapid transmission of the 
meSSages is ail important factor. The date of 
the messages may be placed thereon at the time 
Of their Writing, and the roll preserved in files 
for future reference. Since the received message 
is an exact copy of the original, there is a per 
fect interchange of Writing between two parties. 
The System may also be used for the rapid trans 
mission of photographs, drawings, and the like, 
by placing them on a continuous belt arrange 
ment paSSing over the Sphere 5 of the disk 50. 
Since the Speed of transmission is limited only 
by the rotation of the internal structure of the 
Systems, an extremely rapid rate of transmission 
may be obtained. 
The invention has been disclosed in two of its 

preferred embodiments, but it is understood that 

3 
ticia are other Systems contemplated to be With 
in the scope of the appended claims. 
What is claimed is: 
1. In an electrical transmission system, a ro 

tating element bearing written intelligence to 
be transmitted, means for rotating said element, 
a source of scanning light, means for detecting 
Variations in light and shade of Said Written 
intelligence, means for rotating said light source 
and said detecting means within said supporting 
eieinent and transversely of the motion thereof, 
&nd inea.I.S for chalnging Said source of light 
from one of constaint intensity to one of vary 
ing intensity to accomplish both transmission 
and reception during the time interval required 
felt tiansnission alone. 

2. Iil an electrical transmission system, a 
t1'3-insparent medium for Supporting a facsimile 
to be transmitted, a source of light of constant 
intensity for scanning said facsimile, means for 
detecting varying light intensities thereof, means 
fol' rotating Said medium, Said Source of light and 
Said detecting means in Synchronism, the mo 
tion of Said transparent medium being normal 
to tilat of Said light and detecting means, and 
means for modulating said light during certain 
portion3 of itS travel to accomplish reception 
during the period of transmission. 

3. In a facsimile transmission system, a roll 
for Supporting copy to be transmitted, a source 
Of Scailling light of constant intensity and de 
tecting means located within said roll, light 
confinills means for transmittillg light to a unit 
ai'ea of Said copy, means for rotating said light 
SCUtice ahd detecting means transversely of Said 
roli, light confining means for transmitting re 
fiecied light from Said unit area to said detect 
ing Irisans, and means for changing said light 
SGurce f:"On one of constant intensity to one of 
modulated intensity during each revolution 
thereof to accomplish both transmission and re 
Ception during the time interval required for 
transmission. 

4. A facsimile System in accordance with claim 
3, ii) which Said light confining means comprises 
quartz rods, said rods having the intersections 
of their axes in Said copy. 

5. in a facsimile transmission system, a trans 
parent roll for Supporting copy to be transmitted, 
a Scainning light and detecting means unitarily 
mounted within said roll and adapted to rotate 
transversely thereof, means for rotating said 
roll, and ineans for applying copy to one portion 
of Said roll fol' transmission, a light sensitive 
mediun, means for applying said light sensi 
tive mediurn to the diametrically opposite por 
tion thereof for reception of facsimiles, and 
means fol' maintaining said scanning light at a 
Constant intensity during its projection on said 
Copy aild impressing modulated currents theire 
On during its projection on said light sensitive 
medium to accomplish both transmission and re 
ception. With the transmission apparatus during 
the time interval required for transmission. 

6. In a two-Way facsimile transmission sys 
ten, means for Supporting copy to be transmit 
tied and a light Sensitive medium for the re 
ception of facsimile, means for passing said 
Copy alld Said medium over said supporting 
nleans, an internal Structure including a light 
Source atnd a photoelectric cell for scanning 
Said copy and detecting light and shade varia 
tions thereof, said light source further effecting 
Said light Sensitive medium, means for intermit 
tently disconnecting said photoelectric cell, 
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4. 
means for maintaining said light Source at a 
constant intensity during itS projection on Said 
copy and impressing modulated currents there 
on during its projection on said light Sensitive 
medium when said modulating currents are im 
pressed on said light source, means for Writing 
on said copy during movement thereof, and 
means for viewing Said light Sensitive mediuln 
after printing thereof. 

7. A facsimile system in accordance with 
claim 6, in which said external structure is ro 
tated transversely of the motion of Said copy 
and said light sensitive medium, Said rotating 
mechanism disconnecting and connecting Said 
photoelectric cell from an outgoing circuit pe 
riodically during each half cycle. 

8. In a facsimile System, receiving apparatus, 
transmission apparatus aSSociated therewith, a 
photoelectric cell connected to said transmis 
Sion apparatus, a light Source connected to the 
output of Said receiving apparatus, Said light 
source and Said photoelectric cell being uni 
tarily mounted and adapted to rotate, a con 
stant voltage source, and a plurality of coim 
mutating brushes for disconnecting Said light 
source from said receiver during the period 
when said photoelectric cell is connected to Said 
transmitter and for disconnecting said photo 
electric cell from Said transmitter when Said 
light Source is disconnected from Said receiver 
and connected to said constant voltage Soulce 
to accomplish both transmission and reception 
during the time interval required for trans 
mission alone. 

9. In a tWO-Way facsimile transmission Sys 
tem, a Support for copy to be transmitted, said 
Support Serving to carry a light sensitive me 
dium for receiving facsimile, a Source of light 
for Successively Scanning Said copy and said 
light Sensitive medium, a receiving System for 
incoming facsimile currents, a constant voltage 
Source, and means for connecting Said light 
Source of Said constant voltage Source to main 
tain a constant light intensity when scanning 
said copy and to the output of said receiving 
System to modulate said light Source when scan. 
ning Said light Sensitive medium to accomplish 
both transmission and reception during the time 
interval required for reception alone. 

10. In a two-Way facsinhile System, a home 
Station having a Support for copy to be trans 
mitted and a light sensitive medium, an internal 
Structure Within Said Support adapted to rotate 
transversely thereof, a light source and a photo 
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electric cell co-operatively mounted on said 
structure, duplicate apparatus at a distant sta 
tion, sources of constant potential for said light 
sources at said stations, a receiving circuit at 
each of said stations, and means at each of said 
stations for connecting the photoelectric cell at 
said home station to the light Source at Said 
distant station alternately with the connection of 
the light source at said home station and the 
photoelectric cell a said distant station. 

11. In a two-way facsimile transmission sys 
tem, a roll for mounting copy to be transmitted 
and for mounting a light sensitive medium for 
receiving facsimile transmission, the combina 
tion of a source of light, means for detecting 
light and shade intensities in Said copy mount 
ed within said roll, means for rotating said roll 
transversely of Said light source and detecting 
means, and means for maintaining said light 
Source at a constant intensity for Scanning Said 
copy to be transmitted and modulating said 
light Source for effecting said Sensitive medium 
to accomplish both transmission and reception 
during the time interval usually required for 
transmission alone. 

12. In a two-way facsimile transmission sys 
tenn, means for Supporting copy to be transmit 
ted and a light sensitive medium for the recep 
tion of facsimile, means for passing said copy 
and Said medium over Said Supporting means, 
an internal structure including a light source 
and a light Sensitive device for Scanning said 
copy and detecting light and shade variations 
thereof, Said light Source further affecting said 
light Sensitive medium, and means for chang 
ing said light source from one of constant in 
tensity during projection on Said copy to One of 
varying intensity during projection on said light 
Sensitive medium. 

13. In a two-Way facsimile transmission sys 
tem, means for supporting copy to be trans 
Initted and a light sensitive medium for the 
reception of facsimile, means for passing said 
Copy and Said medium over said supporting 
means, an internal St1ucture including a light 
Source and a light sensitive device for scanning 
Said copy and detecting light and shade varia 
tions thereof, said light source further affecting 
Said light Sensitive medium, and means for 
changing Said light Source from one of constant 
intensity during projection on said copy to one 
of varying intensity during projection on said 
light Sensitive medium. 

ALEXANDER. McLEAN NICOLSON. 
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