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This invention relates to the transmission
of copies of records or reproductions, and
particularly to the transmission of facsimile

. nessages, designs, drawings and the like.
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An object of the invention is to electri-
cally transmit information by the sense of
sight.

Another object of the invention is to pro-
vide an efficient and simplified light sourvce
for facsimile transmissions.

Amnother object of the invention is to simul-
tanecusly transmit and receive electricaily
objects in the form of facsimilies.

The {ransmission of writing by telauto-
graph systems is well known, but such trans-
migsion systems do not transmit exact copies
of original messages, drawings and the iike.
However, it is well known in the art how to

o transmit photographic designs known in

general as facsimile transmission systems.
The present invention relates to the latter
system, and is adapted to transmit such in-
formation in a more efficient manner than
by systems now known in the art.

A special feature of the present invention
is the method of obtaining a source of light
and means of scanning information in the
form of writing or drawings on paper. The
source of light{ is in the form of an electric
discharge or spark between two electrodes,
one being a spiral shaped wire and posi-
tioned within a transparent cylindrical hous-
ing, and the other a pointed element posi-
tioned between turns and adapted to move
transversely of the spiral when the spiral is
rotated. With this arrangement light is pro-
jected between the turns of the spiral elec-
trode, through the transparent housing and
object thereon in the form of a writing,
drawings, ete., to a photocell which follows
the travel of the light source. Varying light
densities of the message will be transformed
into corresponding electrical variations
which are transmitted to a receiving station.

The invention also contemplates two-way
communication by written messages or the
simultaneous transmission of a plurality of
facsimilies. 'Thisis accomplished by the pro-
vision of two electrical sparks within the

transperent housing diametrically opposite
one another, one light source serving as the
congtant ¢ ug source, and the other

a8 the o recelving element. Both
may be made constant, and when associnted
vith two phofeells twe Taecinl
vith two photecells, two facsimilies can be
transmitted simultancously.

. M d : N

The invention will be more fully under-
n foy 4 21 : LI :
stood from the following description with
reference to the accompanying drawings, in
which:

Iflgurq 11s a top view of the transmitting
and receiving appavatus;

Mg, 2 is a cross sectional view of the
P BT £ e 3
apparatus of Hig. 1, taken along the line
_._4;

= ) . .

Higs. 3 and 4 ave end views of the device;

e G | S LAOWS £

fig. 5 is an enjarged view of the electrode
system employed in the system; and

Fig. 6 is 2 schematic diagram’ of the circuit
arrangement emvloyed.

JRAES e . AT s .

Referving te the drawings wherein the
same numerals identify the same elements of
the system, a transparent or translucent cy-
lindrical roller 5 is shown journaled in a

r * .

Lhe paper on which a message

frame 6 at 7.
or drawing to be transmitted is depicted, is
carried over the roller on a belt 10, this belt
being eliminated in case the medinm on
which the message is written is long enongh
to form a belt itgelf. Located on the lower
side of the cylinder 5 is a second belt 11 which
meay carry sensitized paper or the sensitized
paper may forin the belt itself. The helt 10
1s wound on a take-up voll 13 driven by a
e . ; Movw 15 iva |
motmm 111—, t}lu ough & pulley 15 and a drive belt
. The b traveling the ;
16. "Fhe belt 11 traveling in the opposite
direction is taken up by a roller 18 driven
through a pulley 19 and drive belt 20. The
Belts, of course, ave driven or moved forward
e o s RO :
by the cylinder 5 which is driven by the
motor 14 over the belt and pulley system 29.
1 NN T e g edo ] T o
Tgej motion im ;J&::Le(! to the cylinder is inter-
mLt‘Len-u or periodic, and is derived through
a {zeneva mechanism 24 driven by a belt 25
A s : . . * =
'l‘l}e transmission belts ave guided over a defi-
3 e £ o1 T o
nllug poreion o the cylinder 5 by means of
¢ amp&; 27 for the beli 10, and clamps 28 for
s : > -
the belt 11, the clamps being tensioned in
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position by a coil spring 26. These belts are
fed from a roll 29 for the belt 10, and roll
30 for belt 11. The entire mechanism is
mounted upon a bed plate 32.

The cylinder 5 is hollow and has mounted
therein immediately adjacent its interior sur-
face a spiral metallic electrode 34 which ter-
minates at a slip ring 85. This electrode is
connected to an external circuit through the
brush 36 and conductor 37. Also mounted
within the cylinder 5 are two fixed square or
rectangular rods 88 and 89 upon which are
mounted two slidable electrode elements 40
and 41, respectively. These last mentioned
elements terminate in pointed electrodes 42
and 43 between which and the spiral electrode
34 an electrical discharge or spark is formed.
The elements 41 and 42 are driven fransverse-
ly of the cylinder by means of projections
meshing with a double spiral worm gear 44
which 15 adapted to rotate in a bearing 45,the
worm being driven through a belt 47 from
the motor 14. Upon the rotation of the worm
44, the elements 41 and 42 traverse the cyl-
inder simultaneously in the same direction
and at the same speed. The arc formed be-
tween the electrodes 42, 43 and 34 is, there-
fore, made to traverse straight lines diamet-
rically opposite one another across the cylin-
der. This angle of separation may be less
of course.

Following the movement of the electrodes
42 and 43 is a photoelectric cell 50 mounted
upon a sliding bar 53, and driven from a
second worm 51 mounted in journals 52 and
83. Upon one end of the worm 51 is a pulley
54 which is driven by the belt 47 simulta-
neously with the worm 44. The photoelectric
cell 50, therefore, is caused to traverse the
cylinder 5 with same speed and in the same
direction as that of the electrical spark
formed between the electrodes 43 and 34.
Through the double worm thread, the mov-
ing elements will reverse their direction at
the ends of the cylinder. A potential is sup-
plied to the electrodes 42 and 43 through the
carrying rods 38 and 39 over conductors 55
and 56 which are insulated from the frame 6
with the insulations 57 and 58.

Referring to Fig. 5 it will be observed
that the formation of an arc or spark between
the electrodes 43 and 34 will project light
between any two turns of the electrode 34
between which the electrode 48 is positioned
at the time. This light will be projected up
through the transparent drum 5 and to the
message, design or drawing being carried
along by the cylinder 5 and belt 10. Light
varying in accordance with the shades of
light and dark intensities of the message,
will be projected through to the photoelectric

cell 50 which will be energized accordingly. :

The arc formed by electrodes 43 and 34 is
constant in intensity, while that between the
electrodes 42 and 34 will be varying in ac-

1,018,124

cordance with the light and dark intensities
of a message being received.

As shown in Figs. 8 and 4 particularly, »
stand 60 is employed over which the helt 11
passes. This is for the purpose of allowing
the writing of a message which is to be trans-
mitted to a distant station upon paper or
the belt itself. This message will be received
upon the lower belt 11 on similar apparatus
at the receiving station.

Referring particularly to Fig. 6 a receiv-
ing antenna 62 with a receiver 63 is shown
supplying a potential to the arc formed by
electrodes 42 and 34. The light produced
in this are will vary in intensity in accord-
ance with received signals characterized by
the light variations of a transmitted message.
The transmitting apparatus is not required
to be as that shown in the present invention
to ultilize the receiving system shown, but
any modification thereof which scans in a
similar manner may be used. With the pres-
ent facsimile system reception and transmis-
sion is accomplished simultaneously. The
spark produced between electrodes 43 and 34
is the constant transmitting light souree, and
is supplied with potential from a source 64
which may be alternating in character and
controlled by a smoothing circuit 65 to give
& more constant action. The photoclectric
cell 50 1s shown receiving the graduations in
light intensities produced by the varying den-
sities of the message being transmitted. The
output of this cell is sent into transmitting
apparatus 66 which may be broadcast over
antenna 67 or sent over wire systems in a
manner well known in the art.

The operation of the system is extremely
simple in that the belts 10 and 11 are moved
intermittently and maintained in a fixed po-
sition during the time the arc traverses the
belts. Each movement of the roll moves the
belts one scanning width, and the light
sources then move 1n the reverse direction to
the other end of the cylinder 5. Thus scan-
ning is accomplished in straight lines and each
unit area of the message will be covered fully
and completely. The spiral electrode 34
forms a shield to direct the projection of the
light, the light beams overlapping a slight
amonnt. This overlapping causes a blending
of the line scanning units so as to eliminate
the joining line which is prominent in many
facsimile transmission systems now knomvn
intheart. Thissystem is comparativelyrapid
in its action since the arc can be moved at a
considerable rate across the paper. Further-
more, the rolls of this system may be coutin-
uous such that there is a return from the take
up roll to the supply roll ov it may include
double winding rolls wherein a new supply
of eopy may be inserted without interfering
with the operation of the apparatus. The
Aransmission of two way written messages as
in a telantograph system is accomplished
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with the present invention, an exact copy of
the message being receivable. The exact
copy may be filed for record.

The invention has been shown in onc of
its preferred embodiments, but it is under-
stood that there are equivalents which ave
within the scope of the appended claims.

What is claimed is:

1. In a transmission system having a light
trangmission medium adapied to support
written intelligence, the combination of a
source of light in the form of an electrical
discharge, means for progressing said source
over said written intelligence, said means
having cooperating electrodes which direct
light from said discharge over unit arveas of
said intelligence, ene of said electrodes being
spirally disposed adjacent said intelligence,
and means for detecting variations in light
and shade in said written intelligence.

9. In an electrical transmission system
having written information to be transmit-
ted and means for supporting said informa-
tion, the combination of a pair of electrodes
one of said electrodes being spirvally disposed
adiacent said information, means for pro-
Gucing an electric ave between said electrodes
on one side of said support for scanning said
information one of said electrodes confining
the light from said arc to line sections of
said information, and a photoelectric cell
placed on the other side of said information
for detecting and transforming the vavying
light transmissions thevethrough into elec-
trical variations.

3. In g facsimile transmitter having a light
transmitting medinm and written intelligence
mounted on said medium, the combination of
an electrode mounted within said light trans-
mittine medivm and spirally disposed along
the length thereof, a second electrode adapt-
ed to progress along said first electrode, and
means for supplying a potential difference to
said electrodes to form an arc for scanning
said written intelligence.

4. Tna fucsiinile transmission system hav-
ing a light transmitting medivm adapted to
votate and information to be transmitted
mounted on said medium and adapted to
move therewith, the combination of a spiral
electrode mounted within said medivm and
along the length thereof, a second electrode
adapied to move longitudinally of said first
electrode, means for supplying an electrical
potential to said electrodes for producing an
electrical discharge therebetween for sean-
ning said information, and means for syn-
chronizing the rotation of said medium with
the trangsverse movement of said second elec-
trede.

5. In a fascimile transmission system hav-
ing a transparent cylindrical roller, the com-
bination of an electrode mounted within
said roller and adjacent the inside surface
thereof, a second electrode adapted to trav-
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erse said first electrode in said roller, means
for applying written information on said
roller to be scanned by a discharge between
said electrodes, a third clectrode mounted
within said rolier and associated with said
first clectrode, and means for applying a
sensitized medium on said roller opposite
said third electrode for scanning said sensi-
tive medium by a discharge between said last
mentioned electrodes.

6. In a facsimile transmission system hav-
ing a hollow transparvent roll, and means for
rotating said roll, the combination of a belt
contacting with said roll adapted to support
written intelligence thercon, a second belt
contacting with said roll supporting a light
sensitive medium, means for carrying said
Leits, means synchronizing said roil with
said carrying means for said belts, a plural-
ity of elecirodes, and means for producing a
plurality of electrical discharges between
said electrodes and internal of said roll for
projecting light to said belts, cne of said clec-
trodes being common to all of said Light dis-
charges.

7. In a facsimile transmission system, 2
light transmitting medium adapted to re-
fate, means for mounting written intelli-
gence on the surface of said voll, means for
mounting a light sensitive medium on the
gurface of said roll, a plurality of electrodes,
means for producing a plurality of electrical
discharges between said electrodes within
said light transmitting medium, one of said
electrodes being spirally disposed and com-
mon to all of said discharges, and means for
effecting simultaneous transmission and re-
ception of written intelligence.

8. In a facsimile system, a combination
of a plurality of electrodes, means for pro-
ducing a plurality of electrical discharges
between said electrodes, one of said elec-
trodes being spirally disposed and common
to all of said discharges, means for project-
ing light from one of said discharges to writ-
ten intelligence to be transmitted, and means
for varying the other of said discharges in
accordance with electrical variations corre-
sponding to written intelligence being ve-
ceived.

9. In a facsimile system having a roll for
supporting writfen intelligence and a photo-
cell for transforming light variations into
electrical variations, the combination of a
plurality of electrodes within said roll one
of said electrodes being spirally disposed,
and means for initiating an electrodynamic
arc between said electroces for scanning said
intelligence one of said electrodes directing
the light from said arc in unit areas over
said intelligence.

10. In a facsimile transmission system
having means for supporting written intelli-
gence, the combination of a continuous elec-
trode on one side of sald support spirally
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disposed therealong, a second electrode adja-
cent said first electrode adapted to move
transversely of said first electrode, means for
moving said second electrode transversely of
said first electrode during votation of said
fivst electrode, and means for initiating an
arc between said electrodes, the light from
said arc being projected through the inter-
stices of said first electrode for scanning said
intelligence.

11. In a facsimile transmission system
having a transparent medium, the combina-
tion of a continuous electrode mounted on
one side of sald medium and spatially dis-
posed therealong, a second electrode mount-
ed adjacent said first electrode and adapted
to be moved transversely of said first elec-
trode,means for movingsaid second electrode
transversely of said first electrode during
rotation of said first electrode, a third elec-
trode adjacent said first electrode and adapt-
ed to be move transversely of said first elec-
trode similarly to said second eclectrode,

~means for initiating electrical discharges
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between said first and second electrodes and
between said first and third electrodes, and
means for varying the voltage across one of
said sets of electrodes.

12. In a facsimile transmission system,
a transparvent cylindrical roll, means for ap-
plying written information on said roll,
means for applying a sensitized medium on

1,018,124

said roll in a position substantially diamet-
rically opposite to said written information,
a plurailty of electrodes located within said
transparent roll, one of said electrodes being
spirally disposed along said roll, means for
moving one of said electrodes transversely
with respect to the other of said electrodes,
means for initiating an arc between said elec-
trodes, and means for varying the potential

across the set of clectrodes effecting the sen-

sitized medium on said roll.

13. In a facsimile transmission system,
a transparent support for written informa-
tion, a belt for carrying said information,

means over which said belt moves for apply- $

mg said written information, a spirally ar-
ranged electrode on one side of said trans-
parent support, a second electrode adapted
to travel transversely of said first electrode,
means for moving sald second electrode
transversely of said first electrode during ro-
tation of said frst electrode, and means for
creating an electrical discharge between said
eiectrodes for scanning said written informa-
tion, the light from said arc being projected
through the interstices of said spiral elec-
ivodes, said light paths overlapping.

Witness my hand this 20 day of August,
1930,at the city of New York,in the county of
Iissex, and State of New Jersey.

ALEXANDER McLEAN NICOLSON.
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