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UNITED STATES

2,129,483

PATENT OFFICE

2,129,483

APPARATUS FOR USE IN FACSIMILE TRANS-
MITTING SYSTEMS

Harry R. Van Deventer, New York, N. Y.
Application January 9, 1936, Serial No. 58,288

11 Claims.

This invention relates to facsimile systems
(commonly called picture transmission systems
and hereinafter referred to as such) and more
particularly to a mechanism that may be used at
the transmitter or receiver of such systems.

A typical facsimile transmitting system is de-
seribed in Patent No. 1,759,303, dated May 20th,
1930, or in the pending application Serial No.
33,039, filed July 25th, 1935.

More specifically, the present invention relates
to mechanism which may be used at the trans-
mitter or receiver in the systems described in
the aforesaid patent and application, or with other
systems wherein the transmitter and receiver are
operated in synchronism.

For the sake of brevity in the specification and
claims, the material (a film, sheet of paper, foil
or the like) to be scanned at the transmitter, and
the material on which the reproduction is made
at the receiver are termed a “sheet”.

The element for scanning the sheet at’ the
transmitter (a light sensitive tube, a stylus or
the like) and the element for recording at the
receiver (a lamp, stylus, pen, pencil-or the like)
are hereinafter termed “translating means”.

The circuit including the translating means at
the receiver and transmitter is hereinafter termed
the “picture circuit”; and the circuit for con-
trolling the operation of the transmitter and re-
ceiver is hereinafter termed the “operating cir-
cuit”, or “control circuit”.

It is customary to employ a transmitter hav-
ing a rotary drum carrying the sheet. Herein-
after, for the sake of brevity, the matter to be
transmitted from the sheet is termed a “picture”,

it being understood that this may be on a photo-

graphic negative or positive, or any other simi-
lar transparency, through which a light beam is
projected, the emergent beéam being received on
a light sensitive cell or the like. The picture may
Jbe on opaque paper where it is scanned by re-
flected light. In some systems, a metal foil on

which the picture is printed with insulating ink -

is used, so that the picture circuit is interrupted

5 when a translating stylus passes over the ink.

At the receiver is a drum similar to that at the
transmitter, means being employed to rotate the
transmitting and receiving drums in synchronism.
On this drum is wrapped the sheet on which the
picture is -to be received. This sheet may be
a, photographic film, which is acted upon by a suit-
able source of light, or it may be a paper adapted
to be marked upon by a pen or pencil, or the paper
may be treated so that it will react electrolytically
to a conducting stylus contacting therewith, the
latter method being employed when a metal sheet
with insulating ink is used at the transmitter.

One of the objections to any of the systems of
the foregoing general description is that the pic-
tures are necessarily limited to the size of the

(CL 178—11)

drums employed and the sheets must be put on
the drum each time the transmitting drum has
been scanned or when the complete picture has
been received on the receiving drum.

One of the objects of the present invention is
to eliminate this difficulty by arranging the sheets
at the transmitter and receiver so they can be
taken from a continuous delivery roll and this
enables pictures of any length to be made without
the necessity of using separate sheets or stopping
the transmitting and receiving mechanisms re-
gardless of the length of any individual or series
of pictures or documents being transmitted.

Still another object of the invention is to in-
crease the speed at which picture transmission
systems may be operated, for the time lost in
changing sheets with the existing systems is
eliminated by this invention; and because the
operation is continuous, the apparatus may be
operated at higher speeds than known systems;
and if a roll of paper or film sufficiently large is
put on the machine it may be continuously oper-
ated throughout the day or night without at-
tention, means being provided, if necessary, to
stop and start the transmitters and receivers
automatically.

Another-object of the mventlon is to provide a
picture transmission apparatus in which a trans-
lating means such as a light sensitive cell at the
transmitter or a recording lamp at the receiver,
either included in the picture circuit, is movable
relative to the sheet being scanned or on which
the picture is recorded.

A further object is to provide apparatus em-
bodying a motor, a translating device of the pic-
ture circuit rotatably driven by said motor and
means for moving a sheet relative to said trans-
lating device, said means being operated by said
motor.

Another object is to provide apparatus embody-
ing automatic means operative only when the
apparatus is in use for moistening or applying

chemicals to the sheet of paper used when the
instrument is employed as a receiver.

Other objects of the invention will be apparent
from the following specification, the invention
consisting substantially in the:construction, com-
bination, location and relative arrangement of
parts, all as will be mére fully hereinafter set forth
and as shown by the accompanying drawing and
finally pointed out in the appended claims.

For the sake of illustration, the invention will
now be described as applied to a two wire cir-
cuit connecting two instruments, over which wires
is transmitted the operating current for syn-
chronizing the transmitter and receiver and the
picture current for causing the picture to be re-
produced at the receiver.
ground may be used, or a radio link, by means
- well understood by those skilled in the art. The
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present invention does not depend on the type of
circuit or channel used to connect the instru-
ments.

Referring to the drawing:

Figure 1 is a side elevation, showmg the gen-
eral assembly of the apparatus:

Figure 2 is a top view of the apparatus, Fig-
ure 1;

Flgure 3 is a detail view of a portion of the
apparatus, Figure 1 illustrating the arrangement
of the translating element at a transmitter, said
element comprising & light sensitive cell:

Figure 4 is a detail view of a portion of the
apparatus, Figure 1, illustrating the arrangement
of a translating element at a receiver, said sle-
ment comprising an electrolytic stylus;

Pigure 5 is a modified form of carrier showing
a guide therefor together with a plurality of
translating elements thereon abreast as well &5 o
form of magnetic brake for the carrier:

Figure 6 is & view on the line §—=& of Wigure 5;
and

PFigure 7 is a diagram illustrating the operation
of the carrier, Figure 5, in so far as the franse
lating elements are concerned.

‘When the apparatus is used for transmitting
and receiving pictures electrolytically, then the
arrangement shown in Figuves 1 and 2 is em-
ployed where the platen {8 is made of suitable
conducting material, or of any material having
an upper conducting surface,

Positioned above the platen is & carrier 12
which may take the form of an endless steel
or other strong and flexible band. This may be
smooth and engage the pulleys i3, i4, or the iat-
ter may be provided with sprocket testh and the
carrier may be perforated as shown to engage said
teeth so as to be positively driven bhereoy

Pulley 14 is mounted on a vertical shaft i5 cmd
this shaft has a gear {6 thereon meshed with a
gear IT on a shaft 18. This shaft has a gear M}
meshed with a gear 20 on shaft 21 one end of
which connects to the driven member of a clutch
22. The other side or driving member of said
clutch is connected to the sprocket 23 which is
driven by a chain 24 driven by a sprocket secured
to the driving shaft of a motor 25.

The sheet 26 is taken off a delivery roll 27,
passes over a moistener 28 (in the case of a re~
ceiver using electrolytic paper). a roller (not
shown) being employed if necessary o hold the
sheet down against the moistener felt 28 if nec-
essary. The arrangement should be such that no
excess liquid is left on the sheet as it progresses
onward through the apparatus.

The moistener nidy be-used to apply a sen-
sitizer or developer or any other Auld o the
sheet 26 in the event the sheet requires the ap-
plication of such a fluid. 'The moistener may be
arranged on the left of the platen, Figure 1, 50 ag
to make application of the fuid after the trans-
lating means hereinafter mentioned has operated
on the sheet.

The action of the moistener is made automatis,
so that fluid will only be applied during the op-
eration of the device, by having armature 49
press the wick assembly 296 upwards against the
sheet when attracted by magnet 50 in circuit
with motor switch 51. By this arrangement the
wick is held against the sheet only when the
motor is operating and the apparatus is in use.

Assuming that the sheet has passed the mois-
tener, it then passes over the pilaten 10 against
which it lies in smooth surface contact, suitable
means such as spring-pressed clamps being em-
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ployed to insure it will lie flat thereon. It then
passes heneath the operating rollers 30, 31, the
upper one of which may act merely as a weight
although these rollers may be connected to roll
together and may be spring-pressed to insure
their firmly gripping the sheet to move the same.

Roller 3{ is provided with a ratchet wheel 3%
which is engaged by a stop-pawl 33 the arrange-
ment being such that when wheel 32 is revolved

as hereinafter described, the rollers 38, 31 will

grip the sheet 26 and pull it across the platen 0
a definite distance determined by the pitch of
the teeth on 32, the stop-pawl holding the sheet
locked when wheel 32 is not in motion.

This arrangement together with certain other i

actuating parts as hereinafter described, consti~
tute a step-by-step feeding arrangement for the
sheet 26.

By reason of the drag on the sheet caused by
the delivery roll 27 and the moistener, the sheet
is held smoothly against the upper surface of the
platen {0 but moves smoothly across the same in
the direction of the arrow 34 when the step-by-
step feeding mechanism operates.

The carrier |2 carries one or more translating
elements 35 which may be supported in insulating
mountings thereon. These elements may com-
prise a light sensitive cell, a pen, pencil, lamp,
stylus or the like, depending upon the system
used and whether the apparatus is being used
as a transmitter or receiver.

If the instrument is to be used as a photo-
graphic transmitter, then the translating or scan-
ning element 3% could be a light sensitive cell ag
shown at (1, Pigure 3, the sheet 26¢ would be 2
photographic film, the platen {0a would be trans-
parent, and a suitable lamp 38 would be placed

below the platen formed by means of a suitable
lens 87 so that the emergent beam of light would
strike the cell {{ and thereby transmit current
over the picture circuit in the usual way. If
desired a suitable lens system can be interposed
between the sheet 28a and the cell f1f.

If the instrument is to be used as a photo-
graphic receiver, the platen would be transparent,
and a suitable light source or recording lamp
would be used instead of the cell I, a lens
being interposed between this lamp and the upper
surface of the film on which the picture is to he
recorded.

Por transmitiers for electrolytic systems, the
sheet may be of conducting foil or the like, hav-
ing the picture to be transmitted written thereon
in insulating ink so as to interrupt the picture
circuit in the usual manner.
sheet would be & strip of chemiecally treated
paper, as usual.

The number of translating elements 35 that
are mounted on the carrier 12 will depend upon
a number of factors: one or more such elements
may be used at the transmitter or receiver de-
pending upon the speed of the apparatus, the
number of lines per inch of linear travel of the
sheet and the line across the sheet, which is the
line scanned at the transmitter or on which the
recording is done at the receiver.

Assuming that the motor 25 is operating and
the sheet 26 is free of any of the elements 35,
the carrier 12 is moved in the direction of the
arrow 38 by means of the gearing previously
described. The elements 35 engage an inter-
rupter 48 and operate the same and this ener-
gizes a magnet 39, the armature of which carries
an actuating pawl 40 engaging ratchet wheel 32
connected to feed roll 3{. This moves the sheet

At the receiver the .
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26 in the direction of arrow 34 a suitable dis-
tance say one hundredth of an inch if it is desired
to make a picture having 100 lines to the inch.

By the time this motion of the sheet is com-
pleted and the sheet is at rest (the motion of
the carrier having continued) one of the ele-
ments 35 passes over” the sheet and—depending
upon the character of this element—makes a line
of the picture thereon, if the instrument is used
as a receiver, or scans this line, 1f the instrument
is a transmitter.

Assuming the instrument is being used as a
receiver and is supplied with a chemically treated
sheet, and that the element 35a, Figure 4 is a
stylus, it will be seen that the picture current
entering the instrument via the contact rail 41,
passes (when an element such as 35a¢ is below
this rail) into the upwardly spring-pressed plung-
er 42, to the translating stylus 35a, passes
through the moistened chemically treated sheet
26 causing the same to change color, flows into
platen 10 and from there via conductor 43 to
the picture circuit, and that this process is re-
peated as the carrier travels across the sheet,
each successive stylus 35 engaging the sheet and
translating the incoming current into a visible
picture on the sheet, the latter being moved one
hundredth of an inch between each engagement
of the translating means.

It will be understood that when the translat-
ing elements cross the sheet on the non-opera-
tive side of the carrier, as shown at 35b, Figure

2, that they do not touch the sheet as there is no )

contact rail 41 on that side of the carrier to push
the plungers 42 down, consequently the translat-
ing elements do not operate, although they ob-
viously can be made to do so if desired. -

When used on a photographic transmitter or
receiver, as shown at Figure 3, the rail 4ia serves
merely to conduct one side of the picture circuit
to the translating device {1 (a photocell for scan-
ning or a recording lamp for a receiver), the
device Il has a sliding contact member 44 in
contact with rail 4ia, the other side of i con-
nects to the frame of carrier 12 and the other
side of the picture circuit may make sliding con-
nection thereto as indicated at 45.

Synchronism between the carriers 12 at a
transmitter and any number of receivers, can be

.obtained in any suitable manner, such, for ex-

ample, as by the employment of synchronized
motors for the motor indicated at 25, Figure 1, or

- by the employment of the magnetic clutches dis-
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closed in the patent and pending application
hereinbefore mentioned. _If the arrangement
shown in the patent is used the locking magnet
39a and its associated armature 46 and lugs 47
(to be presently described) can be omitted.

The means disclosed in said application, briefly,
comprises an ordinary friction clutch for the
clutch 22, interposed between the motor 25 and
the other moving parts. This operates the car-
rier 12 continuously, but the carrier is stopped
at appropriate places by means of the locking
magnet 33a connected in the control circuit of

the system said magnet operating an armature

46 which engages suitable lugs 47 properly spaced
on the carrier 12, While the carrier is locked,
the clutch 22 slips. 'This insures that no carrier
can get out of time with any other carrier by
more than the error that might occur during
the passage of a single translating element 35
across the sheet 26 as such errors are constantly
corrected and do not become accumulative as is

3

the case if the carriers are continuously operated
by non-synchronous or spring motors.

The locking magnets 38a of all receivers oper-
ating from a single transmitter are, of course,
under the control of suitable apparatus at the
transmitter (such as the contacts 48a¢ to be
presently described) and are connected in a con-
trol circuit which, in some systems is the same
circuit as that carrying the picture current, or
which may be a separate circuit.

The contacts 48a are insulatedly supported ad-
jacent the path of travel of the carrier 12 so as
to open the control circuit on the distarit instru-

~ment, and are opened and closed at predeter-

mined points during the operation of the carrier
in order to effect control. Suitable lugs or cams,
or the supports for 35 may operate these contacts.

The delivery roll is provided with a shaft hav-
ing a knob 52 thereon whereby the roll may be

turned. A similar knob 53 is provided for the ¢

takeup roll 54 and the shaft 55 thereof has a
friction. clutch 56 thereon, driven by chain or
belt 87 driven by a sprocket or pulley 58 on shaft
21, This clutch 56 keeps a suitable tension on
sheet 26 at all times and keeps it smooth over
platen 10 which can be raised slightly above the
plane occupied by the horizontal sheet 26 so the
sheet may drag slightly downward over the edges
of the platen.

Figure 5 shows further modifications that can ¢

be made in the transmitting or recewmg appara-~
tus previously described.

The first modification consists in providing a
guide for the carrier {2, this comprising a slotted
member 59 in which the upper and lower edges
of the carrier run. This member 59 is posi-

.. tioned around the edges of the carrier so as to

keep same in line during operation.

The second modification is to have the member
59 comprise the core of an electro-magnet which
cooperates with another core 59¢ to form poles
N—N, 5—=8, and by connecting the windings 6t,
62 to the control circuit instead of the magnet
39a, the movement of the carrier 12 can be ar-
rested magnetically. The core can, of course,
perform the double purpose of guiding the carrier
and stopping same, the latter action being the
same as that described in connection with magnet
38a except the stops 47 need not be employed,
as the large opposed poles of the core 59, 59a
will, by magnetic attraction lnstantly stop the
movement of the carrier.

The third modification shown in Figure 5 con-
sists in an alternate form of construction of the
carrier 12 whereby a group of translating ele-
ments are mounted thereon abreast at an angle
to the face of the carrier so that at each passage
of each group over the sheet, a plurality of lines
are scanned or recorded, say one hundredth of
an inch apart. Here the carrier 12 may carry
one or more groups of translating elements
abreast—for example four electrolytic pens or
styli 35a, 35b, 35c, 35d.. These sweep over the
sheet 26 -and are each separately insulated and
connected with separate picture circuits via a
separate conductor for each stylus or a single
circuit can be employed with suitable synchro-
nous switch mechanism at the transmitter and
receiver, several of which are known in the art;
or suitable filters can be employed in circuit with
each stylus (or scanning means if the apparatus
is used at a transmitter).

It will be understood that when the arrange-
ment shown in Figure 5 is used at a tr ansmitter,
that the same number and arrangement of suit-
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able translating devices are used at the associ-
ated receiver, which may have the recording
pens or styli 35z, 350, 35¢c, 3bd. )

This arrangement permits of scanning as many
lines as there are scanning means mounted
abreast at the transmitter, and recording these
lines at the receiver.

The rails 4la, 41b, 41c, 41d are placed so as to
operate all the translating elements abreast, and
are separately and insulatedly supported in any
suitable manner in case it is desired to use a
separate circuit to each stylus. If desired, the
platen below the track of each stylus can have a
conducting strip insulatedly supported therein
whereby a separate circuit for each stylus through
the sheet and out through the bottom individu-
ally insulated strip Is provided. Usually it is
customary to have the platen common to all styit
which may be connected to the picture circuit
in any suitable manner.

This multiple stylus arrangement will be fur-
ther understood by reference to Figure 7 which
illustrates either scanning or recording with a
group of translating elements or styli as shown
in Figure 5.

In Figure 6, the lines 35a, 35b, 35¢, 35d repre-

' sent the path of the first sweep of the group 64

40

60
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of styli over the sheet. The sheet then moves in
the direction of the arrow 53. At this point if
the sheet merely moved one line, stylus 35¢ would
retrack over line 355 which cannot be permitted,
so when this position is reached, the sheet feed
mechanism is so arranged that when stylus 354
leaves the sheet, the paper is moved four lines
and stylus 35z will on the next sweep, track at
line 65, 35b at line 66, 35¢ at line 67 and 354 al
line 68 of the group 69 and the operation just de-~
scribed is repeated.

To accomplish this it is only necessary to make
simple changes in the feed mechanism for the
sheet, which changes are readily perceived by one
skilled in the art.

The picture circuit and the control circuits
which may be used with the apparatus herein
disclosed, vary so widely in their nature and
operation that it is not deemed necessary 1o
show an illustrative circuit here, as it will be
obvious to those skiiled in the art how this ap-
paratus may be employed either at the trans-
mitter or receiver with any of these circuits and
systems,

Although the invention has been disclosed in
connection with the specific details of preferred
embodiments thereof, it must be understood that
such details are not intended to be limitative of

the invention except in so far as set forth in

the accompanying claims.
What is claimed is:

1. In a facsimile scanning device, a stationary

platen, a sheet supported thereby, an endless belt
moving in a plane above said sheet, a plurality
of translating devices secured to and moved with
sald belt, each device being moved in a path across
the sheet from one side to the other and moved

*in a second path spaced apart from said first

path in the opposite direction thereby succes-
sively returning said devices to said first-men-
tioned side, a rail conductor spaced apart from
said platen and extending parallel to sald frst
path, means carried by each device adapted to
contact said conductor as its associated device
is traversing said sheet along sald first path,
means for advancing said paper along said platen
in increments in a direction angular with re-
spect to sald paths after each traversal of said

[y
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first path by one of said devices, and means con-
necting said conductor and said platen to a ple-
ture circuit. )

2. Apparatus according to claim 1 including an
electric motor, in which said sheet is linear and
formed in rolls carried on supporting shafts and
in which fluid applying means is provided be-
tween said platen and one of said rolls and effec-
tively engages said sheet under control of elec~
tromagnetic means energized only while said mo-

tor is operating.

3. Apparatus according to claim 1 in which
step-by-step means including a pawl and a mag-
net for actuating the same is provided for ad-
vancing sald sheet along said platen, a circuit
for said magnet inciuding a switch, and means
carried by sald belt for actuating said switch,
thereby effecting the advance of said sheet in time
with the movement of the translating devices.

4. In facsimile scanning apparatus, the com-
bination of a sheet, an endless belt carrier adapt-
ed to move transversely over the sheet in pre-
determined straightforward and reverse paths, 2
translating device carried by said belt, and a rail
conductor positioned to contact sald translating
device only while sald straightforward paths are
being traversed by the translating device, said
conductor being adapted {0 be connected to a
picture circuit.

5. Apparatus according to claim 4,

in which

said translating device comprises a plurality of

translating elements which collectively traverse
said sheet along areas of substantial width, and
in which a separate rail is provided for each of
said elements, whereby the latter may only be
energized while {raversing said straightforward
paths,

8. Apparatus according to claim 4 in which
the means for defining the movement of said
carrier along sald nredetermined straightforward
path comprises & gulde member having 5lois
formed therein engaging the upper and lower
edges of sald carrier.

7. In facsimile scanmning apparatus, the com-
bination of a delivery roil, a sheet wound thereon,
o platen adapted to support said sheet, station-
ary means located between sald roll and platen
for applying fluid to the sheet Including a fluid
applicator, means for moving sald sheet over the
platen, and means independent of sald sheet for
moving said applicator into and out of said en-
gagement with saild sheet.

8. In facsimile scanning apparatus, a sheet, a
carrier of magnetic material adapled o traverse
sald sheet, and means including & magnetic ele-
ment positioned adjacent sald carrier whereby
the same may be stopped by an increase in mag-
nel flux in sald means., .

8. In facsimile scanning apparatus, a carrler
comprising a flexible magnetic member, a magneat
having polar extensions engaging the edges of
said carrler to guide the same, and a transiating
device on the carrier.

10. In facsimile scanning apparatus, & carrier

comprising a flexible magnetic member of end~ |

less belt-like formation and having a translating
device thereon, an electromagnet positioned be-
tween the parallel sides of said carrier, and a
second magnet positioned outside said carrier.
11. The combinationn as claimed in claim 4
wherein said rail comprises a cam to depress sald
translating device {0 cause said device to contact
said sheet as said device sweeps thereover along
said straightforward path to scan said sheet,
. HARRY R, VAN DEVENTER.
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