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To all whom Tt may concermn:

Be it known that we, HANS LIEBREICH and
Jouxn C. FraNCIS, citizens of the United
States, and residents of Detroit, in the county
of Wayne, in the State of Michigan, have in-
vented certain new and useful Improvements
in Facsimile-Telegraphs, of which the follow-
ing is a specification. .

The object of this invention is to produce
a facsimile-telegraph, which for convenience
will be called a ““telescriptor.” Insuch tele-
graphs a message or picture is written upon
a conduecting - surface with non-conducting
ink or upon a non-conducting surface with
conduecting-ink., Transmitting points or con-
tacts are then passed over the message to be
transmitted in a certain prescribed fashion.
Each time the message presents a conduct-
ing-surface an electrical impulse is sent out
upon the line, or matters may be so arranged
that animpulse issent out upon the line when
anon-conducting portionof the message comes
against the transmitting-point. Theelectrical
impulse which is thus sent over the line is
caused to make a mark on a piece of receiv-
ing-paper at a point corresponding to that
represented by the point vn the transmitting-
sheet which gave rise to theimpulse. In this
fashion a facsimile of the message or pieture
at the transmitting-station is recorded at the
receiving-station. o 1

In the present invention there are a series
of transmitting-points fastened at equal dis-
tances about the circamference of a rotating
disk or, what would be the same thing, fas-
tened upon the ends of a series of radial
arms. This disk or these radial arms all
move in a plane perpendicular to a central
axis upon which the disk or arms revolve.
A strip or sheet of paper is positively moved
in a direction perpendicular to the axis of ro-
tation, but in a plane parallel to the plane of
rotation of the transmitting-arms over a flat
bed-plate or platen. A somewhat similar
structure is used as a receiver. -

Let us assume that we have fonr transmit-
ting-points equally spaced about the ¢ircum-
ference of a horizontal disk rotating on a
vertical axis. Let us farthermore assume

that we huve a strip of paper moving in a
plane parallel to the disk, but in a direztion

Serial No, 20,308, (No model

‘ at right angles to its axis, and let us assume
- that the width of the strip of paper is equal

to the distance between two. transmitting-
points. If now we connecteach transmiting-
point with a corresponding section of a four-
plate commutator and each receiving-point
with a eorresponding section of a four-plate
commutator and move the receiver and trans-
mitter synchronously, it will not be difficult
to see that while one transmitting-point is
tracing an are of a circle across the transmit-
ting-sheet of paper the corresponding record-
ing-point is tracing a similar are across the
receiving-strip ot paper. If thenatany por-
tion of this are there is a condacting part of
the message to be found, the circuit will be
closed through the transmitting - point, its
commutator-section, the line, and thereceiv-
ing commutator-section and the recording-
point will be cansed to make its impression

-on the receiving-strip of paper at a point of

its arc corresponding to thaton the transmit-
ting-arc represented by the condacting or
non-conduecting surface, as the case may be.

It is to be understood that the paper is
moved at a much lower rate of speed than the
rotating transmitter-disk. Inactual practice
it has been found that the machine which is
illustrated in the drawings may have its trans-
mitter-disk carrying two sets of four trans-
mitter- points make seventy rotations in a
minnte and that the paper strip may be
moved seven or even twelve inches in the
same time, It will thus be seen that the pa-
per moves a small fraction of an inch between
the time that one transmitting-point begins
at one side of the strip of paper and the time
the next transmitting-point in order begins
its work on the same side of the strip of pa-
per. In other words, the entire length of the
strip of paper is divided up into arcs of eir-
cles, which are a small fraction of an inch
apart, and as the transmitting-point has some
appreciable width it is manifest- that the
blank spaces between these arcs is consider-
ably less than this small fraction of an inch
above referred to; but every portion of the
picture or message which happens to coincide
with any portion of any one of this series of
equidistant arcs of circles on the transmit-
ting-strip is faithfully reproduced on the re-
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ceiving-strip. It will be seen, therefore, that
it is possible in this manner to send an accu-
rate facsimile of a message or picture.

In a machine built according to the present
invention it is preferred to have on the same
rotary disk both the transmitting-points and
the receiving-points. By this means one ap-
paratus may be used both to transmit and to
receive. It is also preferred to place the
transmitting-points on one side of this rotary
disk—say the lower side—and the receiving-
points on the other side of the disk—say the
upper side. Again, in the machine as built

the transmitting-points are placed vertically-

under the receiving-points, although this is
not essential, except for symmetry.

The transmitting-points are electrical con-
tacts, as is the common practice in facsimile-
telegraphs. While the receiving-points may
under certain aspects of the invention also
be electrical contacts acting npon chemical
paper, it is yet preferred to construct these
points so as not to carry a current, but to
have them operated by the armatures of elec-
tromagnets in the receiving-cireunits and to
impinge against white paper backed by car-
bon-paper, so that the operation of receiving
goes on very much as does the operation of
making carbon copies in an ordinary type-
writer.

Cooperating with the transmitting-points
on the nnder side of the rotary disk is a plat-
form for earrying the metallic transmitting-
paper. There ave a set of rolls upon this
platform which move the transmitting-paper
by gearing connecting the rolls with the main
motor. There is also a set of metallie con-
tact-springs carried on this platform, which
serves to press against the transmitting-paper
with an adjustable pressure, and thus to con-
vey current thereto. Finally, this platform,
which is carefully insulated from the main
frame of the machine, mnay be lowered away
from contact with the transmitting- points
when fresh paper is to be inserted by a pair
of vertical screw-rods. On the other side of
the rotary disk and at the top thereof there is
mounted a box or casing containing the rolls
which operate the carbon-paper and white pa-
per, respectively, and serve tv draw the two
along under the bottom of a platen, against
which the receiving-points strike in the re-
ceiving operation. The box is made remov-
able from the main frame of the machine. Tt
carries a pair of rollers, from one of which the
carbon-paper is unwound and onto the other
of which it is wound. Italso carries a set of
rolls for moving the white receiving-paper
along the carbon-paper. A slip-gear on the
carbon-roll shaft serves to keep the amount
of feed of the two papers uniform, so that the
white and carbon papers are fed at the same
rate of speed. Power is conveyed to all of
these rolls from a set of gears driven by the
main shaft. '

Referring more in detail to the gearing
whichdrives the receiving-paper feed and the
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transmitting-paper feed, it may besaid to con-
sist in general of a worm-wheel driven from
the main or synchronizing motor. This
worm-wheel mesheswith aworm-gear,with the
opposite faces of which clutches codperate.
‘When one of these clutches is thrown into
operation, power is conveyed to the transmit-
ting-paper feed. When the other clutch is
thrown into operation, power is conveyed to
the receiving-paper feed. The mechanism
for throwing one or the other of these clutches
into operation is placed below the lower base-
plate of the machine and is operated by a
lever which acts to throw either the transmit-
ting or the receiving circuits of the machine
into operation. Thus by moving this lever
into one position the transmitting -circuits
are thrown into operation and at the same
time the transmitting-paper feed is thrown
into mechanical connection with the motor.
By throwing the lever into the other position
the receiving-circuits are thrown into action
and the receiving-paper feed is thrown into
mechanical connection with the motor.

The motor here referred to is of peculiar
construction and has been especially de-
signed for use with a facsimile-telegraph of
the kind herein described. DBroadly speak-
ing, the motor has two pairs of field-poles,
which are alternately thrown into action by
a relay contained in the system of circuits,
the relay at the receiving end operating in
synchronism with the corresponding relay at

the transmitting end. There are in the ac-.

tual ease four pairs of armature-poles, the
circuits of which are connected to two com-
mutators. When the relay above referred to
is thrown to one side, one set of field-poles is
thrown into aection. At the same time
through the intervention of the commutators
that set of armature-coils which have their
approaching points next to the field-poles are
thrown into series with these field-coils and
are thus energized to rotate the armature.
The relay-tongue now flies to the other con-
tact-point, and thus throws the other pair of
field - poles into eircuit. At the same time
another set of armature-coils is thrown into
circuit with the set of field-poles last men-
tioned, so that the armature is again rotated.
It happens that each set of armature-coils is
energized four times in a single rotation of
the armature, although in alternation, and
all of these actions are brought about by the
peculiar action of the field-poles and the two
commutators, which, as will be seen, have
their sections staggered.

It may be said at this point that the motor
just described conveys motion to a vertical
shaft through a friction-clutch. It is, how-
ever, within the purview of the invention to
substitute a magnetic clutch for the friction-
cluteh.

The main feature upon which stress is laid,
so far as the circuit connections are con-
cerned, is that a single line-wire is employed.
This line-wire carries the currents which do
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the writing or recording and at the same time
carries the currents which serve to synchro-
nize the motor. Inthe cirenits shown in this
application high-tension pulsating currents
of opposite polarity are used to do the writ-
ing and low-tension pulsating currents of op-
posite polarity are used to do the synchro-
nizing—that is to say, low-tension pulsating
currents of opposite polarity are normally
sent over the line to operate a polar relay,
which controls a pair of local eircuits,in which
are placed the two pairs of field-coils of the
synchronizing-motor above deseribed. The
motor is driven by a local source of energy;
but the motors at the opposite ends of the
line are kept in synchronous rotation by rea-
son of the fact that their pairs of field-coils
are alternately but simultaneously, so far as
the opposite line ends are concerned, thrown
into action by the vibrating parts of polar
relays, which polar relays are energized by
the low-tension pulsating currents of oppo-
site polarity which pass over the line.

In further explanation of what has been
above set out it may be said that a battery
is used at the transmitting-station all of the
cells of which are connected to a pole-
changer. A portion of the cells of this bat-
tery, however, are normally short-circuited
through the transmitting-points and the me-
tallic paper under these points. Thus nor-
mally a low-tension pulsating current is Sent
to line. When, however, a portion of insu-
lating-ink representing the message gets un-
der these metallic points, then the short-cir-
cuitaround a portion of this battery is broken
and the whole battery acts to send high-ten-
sion pulsating currents ont upon the line.
These high-tension pulsating currents actu-
ate a high-resistance magnet at the receiving
end, which magnet has a resistance so high
as not to be operated by low-tension pulsat-
ing currents. The high - resistance relay
when actuated closes a local circuit through
the magnets which operate the receiving-
points. Thus it will be seen that while the
synchronizing is done by low-tension alter-
nating currents the writing is done by high-
tension pulsating currents. These low-ten-
sion and high-tension pulsating currents are,
as is well understood, currents of -different
character. It is possible, however, to use
other kinds of currents of different character
to effect the same final result, such a change
in the character of the current requiring cor-
responding changes in the transmitting and
receiving circuits. Thus, as is well under-
stood, a differential effect may be obtained
by direct currents of high and low tension or
by a direct current and an alternating cur-
rent or by a pulsating carrent of opposite po-
larity and a direct current, and so on.

It is to be understood that the transmitting-
points are connected to the sections of a com-
mutator mounted on the shaft on which the
disk carrying them rotates. It is also to be

understood -that the magnets operating the

®

receiving-points are connected to the sections
of a commutator mounted on the receiving-
shaft. Thus if there are four transmitting-
points on the rotary disk there will be four
commutator-sections, each ninety degrees in
extent, at the transmitting-station. There
will be four similar commutator-sections at
the receiving-station. A single brush bears
on each commutator, which brushes are con-
nected to line. Matters are so arranged thabt

"when a certain transmitting-point is on the

slip of metallic transmitting-paper the brush
connected to line bears on the commutator-
section connected to this transmitting-point.
Similarly at the receiving end the correspond-
ing brush rests on a section of the commuta-
tor connected to a magnet the receiving end
energized by which is under the receiving-
paper. Bythissimple expedientasingleline
does the work of four lines.

Manifestly one of the most essential parts
of a facsimile-telegraph system is to get as
high a speed as possible without interfering
with satisfactory reproduction. Therotating
disk, with its transmitting and receiving
points codperating with a perfectly flat sheet
of paper, offers an excellent means for rapid
and successful reproduction when combined
with the proper elements. In order to in-
crease the speed, however, the following ex-
pedient has been adopted: There are eight
transmitting-points on the disk. Instead of
using eight transmitting-points as a single
set they have been divided into two sets, the
first, third, fifth, and seventh fransmitting-
points belonging to one set and the second,
fourth, sixth, and eighth transmitting-points
belonging to the other set. DBy means of a
vibrating relay, or preferably by means of a
pair of circuit-breaking wheels which revolve
with greatrapidity,the currentissent through
the brush and commutator-section first into
the transmitting-point of one set and then
into the transmitting-point of another set.
This, however, is done with such rapidity that
current is substantially on one transmitting-
point of each set at the same time. -The pa-
per is made equal in width to a quarter of the
circumference of the transmitting - disk, so
that thereare always two transmitting-points;
oneof each set, on the paper. It follows that
the message is substantially traced over with
a distance between the arcs made by succes-
sive transmitting-points-just half as great as
though but one set of transmitting - points
were employed. This makes it possible to
use a very much higher speed of transmission
and still to get equally good reproduetion.

A nnison-magnet is employed in the local
circuit which is controlled by the high-re-
sistance relay which does the writing. Any
usual form of snail unison-stop may be em-
ployed.

In the drawings, Figure 1 is a perspective
view. Fig. 21is a rearelevation. Fig.3isa
side elevation of the paper-feeds at the top
of the machine. Fig. 4 is a central longitu-
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dinal section. Fig. 5 is a detailed sectional
plan of the mechanism for shifting power be-
tween the transmitting and receiving paper
feeds and foroperating the electrical switches
for the transmitting and receiving circuits.
Fig. 6 is a diagram of themotor-circuit. Fig.
7 is a section of the motor. Fig. 8 is a dia-
gram of the transmitting and receiving cir-
cuits connected, as they are, by a single main
line. Fig. 9 is a detail of the transmitting
and receiving points and their operating
mechanisms. Fig. 10 is a plan of the trans-
mitter-paper feed. Fig. 11 is a detail of the
roll on which the carbon-paper is wound.
Fig. 12 is a detail of a modified form of cer-
tain circuit connections, and Fig. 13 is a de-
tail of the switches shown in Fig. 5.

The synchronous motor.—Each combined
transmitting and receiving apparatus is
driven by an electric motor of peculiar con-
struetion, which preferably takes its energy
from a local source of electrical power. The
motor at one end of the line, however, is
kept in synchronism with the motor at the
other end of the line by a peculiar means of
sending the local source of electrical energy
first into one set of field-windings and then
into another set of field-windings, thus pro-
ducing what theoretically might be consid-
ered a stepwise rotation of the armature in
the motor, but what is in reality a uniform
rotation.

The construction of the motor is shown in
Fig. 7 in a sectional view, and the connec-
tions for the motor are shown in Fig. 6. Ex-
amining Fig. 7 we see a framework F, be-
tween which are clamped the field-poles b’ b®
and, although they do not appear in section,
the field-poles b? b%. These poles are made
of laminated iron piates in a manner which
is well understood, and they are each sur-
rounded by a coil of wire. The armature-
poles are clamped between brass plates F on
a shaft I?, there being a block of insulating
material F® to insulate the several pole-
pieces of the armature from the armature-
shaft. A nut F*serves to firmly bind all of
the pole-pieces of the armature, the insulat-
ing-piece F%, and the brass plates F’' firmly
together. There are two commutatorson the
shaft F? one at each end. The sections of
one of these commutators have been lettersd

-e' e %, &ec., and the sections of the other

have been lettered f'f?f3, &e. It is to be
observed that the commutator-sections e’ ¢
s, &e., are staggered with reference to the
commutator-sections 7' f* f3, &e. Brushes
d' d* d® d* bear on the commutators e f.

In order to understand the mode of opera-
tion of this motor, reference is made to Fig.
6. Itis seen atonce thatthereare fourfield-
poles, which means two pairs of field-poles
and eight armature-poles, or, what is the same
thing, four pairsof armature-poles. Thus the
field-poleD'is connected to the field-pole b*and
the field-pole b* is connected to the field-pole
0 Again, the armature-poles a’ a® are con-
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nected together, 4s are a? a’, a® 7, and a*a’.
Again, the armature-poles a' a? a® to a® are
connected by the wires ¢’ ¢® ¢? toc® tothe com-
mutator-sections e’ €* €3 to ¢, as appears ab
oncefromthe figure. Again,the commutator-
sections ¢’ e® e® to €8 are connected, respec-
tively, to the commutator-sections f' /2 % to
f& 'This is another way of saying that the
wires ¢’ ¢ ¢® to ¢® are connected both to the
commutator-sections e’ ¢* ¢® to ¢® and to the
commutator-gsections f' f* f3 to f5. We ob-
serve that the commutator-sections farestag-
gered with respect to the commutator-sec-
tions e—thatis, the sections fare placed half-
way between the sections of e. Itis alsoseen
that the brushes d' d* are electrically con-
nected to one pole of the local source of en-
ergy 52. The brush d?® is connected in series
to the field-poles 5% b’ and to the contact 42.
The brush d*is connected to the field-poles {?
bt and to the contact 41. The pairof brushes
d' d? are displaced angularly with respect to
the pair of brushes ¢? d* by the amount indi-
cated in Fig. 6. Manifsstly, however, if it
were desired to have these brushes in line it
would merely be necessary to still further dis-
place the commutator-sections e with respect
to the commutator-sections f.

t is to be understood that the tongue 36 vi-
brates very rapidly between the stops 41 and
42. 1In practice eighty vibrations per second
have been used. It is further assumed that
the tongue 36 at one end of theline is vibrat-
ing in synchronism with the corresponding
tongue at the other end of the line.

Let us suppose that the tongue 36is in con-
tact with the stop 42. Current is found to
pass from the battery 52 to the tongue 36, the
stop 42, the. field-pole 0’ b%, the commutator-
brush d?, the wire ¢° the armature-coils o’ o/,
thewirec',the commutator-section ¢’, the com-
mutator-brush d’, to the other pole of the bat-
tery. Itisseen,therefore,thatthe fieldd'and
b® are energized at the same time as are the
armature-poles a' a’, so that the armature is
attracted by the field and is rotated thereby
one -sixteenth of a circumference. When
the armature-poles a¢’ a® however, have come
to registration with a field-pole b'b%,the tongue
36 flies to the stop 41, putting into circuit the
field-poles b* b® and the armature-poles a’ a®.
It will be found, in fact, that the field-pole b*
begins to attract the armature-pole a7 at just
the time when the upper corner of the arma-
ture-pole a’, as seen in Fig. 6, comes next to
the lower corner of the fisld-pole b%. Thus it
will be seen that the pairsof field-polesdothe
work of pulling the armature-poles during
such portions of the revolution as by their
juxtaposition to the armature-poles they will
be enabled to act with the most power. There
will be no dead-points, for the reason that as
goon as one pair of field-poles has done its
work and drawn the armature-pole into po-
sition immediately under it, which would be
a dead-point for these specified field and ar-
mature poles, the other pair of field-poles is
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thrown into circuit and acts on another pair
of armature-poles.

It will be seen that the field-poles are dis-
placed angularly a distance measured by
any whole number plus one-half times the
distance between two consecutive armature-
poles.

t is observed that the field-windings &' b®
are in series with the stop 42 and that the ar-

‘mature-windings which happen to be ener-

gized at the same time as are the field-wind-
ings &' 0% are thrown into series with these
field-windings by means of the commutator
and the brushes mounted thereon. So it is
seen that the field-windings b* b*are in series
with the stop 41 and are thrown into series
relation with such armature-windings as may
be energized to coact with these field-wind-
ings through the commutators and their
brushes. Thus it will be seen that this mo-
tor consists of two pairs of angularly-dis-
placed poles, which are alternately energized
by a tongue which is in rapid vibration or
in some similar manner. It further consists

of commutators and brushes having a stag-

gered relation to each other in order that the
armature-coils may be energized, not succes-
sively, but in their proper time relation.
Thus it is found that the coil o' is energized
to codperate with the field-pole b'. There-
upon the armature-coil a7 is energized to co-
operate with the field-pole %, then the ar-
wature-coil a® is energized to codperate with
the field-pole &', and following this the arma-
ture-coil a® is energized to codperate with the
field - pole b*—that is to say, the armature-
coils are not energized successively according
to their position around the circumference of
the circle, but alternately. Each pair of ar-
mature-coils, however, is energized four times
in a single complete rotation of the armature
to codperate in turn with each of the four
field-poles.

The advantages of this motor have, it is
thought, been sufficiently indicated above.
It need merely be said that the motor is one
whieh can be revolved very rapidly indeed,
which has a strong pull at all times by rea-
son of the fact that it does not act on arma-
ture-poles which are removed at any con-
siderable distance from the field-poles, and
that it is particularly useful as a synehro-
nous motor in facsimile telegraph instru-
ments, since it is possible to energize it with
a local source of current and to keep it in
synchronism with the motor at the otherend
by merely synchronizing the movements of a
vibrating tongue or other similar part. It
may be observed, in conclusion, that I usea
rheostat f1%in the local circuit in order to ad-
just the current to such strength as will give

a uniform rotary motion.

The transmilting and receiving mechan-

- 4sm.—The motor, which has' just been de-
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scribed, conveys power through its shaft to a
bevel-gear C4, which turns a bevel-gear C?,
which is loose upon the shaft, resting upon a

.060

5

collar C%1.  The block C* is rigidly secured
to the gear C°. Tastened to the block C® by
a serew-cap C* is a leather friction-pad C%,
forming a clatch-face, against which the in-
side surfdoe of a eonical elutch C5 is pressed
by means of a spring C%. The upper end of
this spring abuts against the stop 7, which
is rigidly screwed to the shaft C?. The stop
C" also serves as a unison -stop, any com-
mon form of unison device being employed.
The lower end of the shaft C7is stepped into
an adjustable agate bearing C* and the up-
per end is stepped in an adjus‘rable agate
bearing C%, which is secured to the cross-bar
As these agate bearings insulate the
shaft C™ from the frame of the machine a col-
lar C* is screw-threaded onto the lower end
of the shaft C™ against which collara spring
C#® bears. The purpose of this springis both
to eonvey current from the frame 300 to the
shaft C™ and also in a measure to steady the
shaft. The shaft C™ carries four commuta-
tors M’ M? M3 M4 against which bear brushes
M3 M® M? MS#, secured to a block of hard
rubber M’. Two of these commutators co-

‘'operate with the receiving parts of the in-

struament and the other two commutators co-
operate with the transmitting parts of the
instrument. To the top of the shaft C?is se-
cured the disk A, which carries the trans-
mitting-points and the receiving-points for
the transmitting and receiving operations.
It may here be said that the transmitting-
points A® project from the under side of the
disk, codperating with paper which is mount-
ed to move below the disk, and that the re-
ceiving-points A’ project above the disk, co-
operating with paper that is mounted to move
above the disk. The part A has been de-
scribed as a disk. In the machine as con-
structed this part is a disk; but manifestly
aseries of radial arms might be used instead
of a disk, or a skeleton of a disk could be
employed. 1In all these cases, however, and

‘this is the essential point, the transmitting
-and receiving points move in a plane perpen-

dicular to the axis of rotation C°. The trans-
mitting and receiving points are, in fact, par-
allel to the axis of rotation and cobperate
with transmitting and receiving paper which
move in a plane parallel to the plane of the
disk A and perpendicular to the axis of ro-
tation of the disk. There are eight of the
transmitting-points AS projecting below the
disk A and there are eight receiving-points
A’ projecting above the disk. In some of
the figures, however, all of these points have
not been shown, so as not to confuse the
illustration. It is understood that a larger
or smaller number of transmitting and re-
ceiving points may be employed.

It will be sufficient to describe a single
transmitting-point and a single receiving-
pointand the mechanism connected therewith
to get an idea of all the rest, since they are
made alike,

A reetangnlar bracket A’ is secured to the
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underside of the disk A. A teat A% isscrewed
into the under face of this bracket and the

transmitting-pin A®slides within the teat. A

leaf-spring A% presses down upon this pin,
S0 as to hold it it in contact with the trans-
mitting-paper. At thesame time this spring
A%is secured to the under side of an insulat-

“ing-block A%, to which one of the cirenit-
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wires is connected—that is to say, the spring
A% gerves both to hold the transmitting-point
to its work and to convey current thereto.
The transmitting-point is tipped with iridinm
toavoid wear. Between thelegsof the bracket
ASthereis screwed a thimble A%, within which
slides the receiving-point A’, held downward
by a spring A‘. This point A’ is pressed up-
ward by the lever A%, which is hinged at A®to

-a bracket A%, secured to the under side of the

disk A. A set-screw A™ codperates with the
back end of this lever and serves to regulate
its motion. The magnet A3%, which is also
secured to the under side of the disk A, hasa
yoke-shaped pole-piece A¥, coming down to
the front pole-face of the magnet. The ar-
mature A% of the magnet is secured to the
lever AL It will thus be seen that when the
magnet is energized the lever A*is drawn
upward, and thereby pushes upward the re-
ceiving-point A’ to make its impression on
the under face of the paper held against the
receiving-platen B**. The coil of the mag-
net is connected in a manner which will here-
inafter be pointed out. The use of both
poles of the magnet instead of the single
pole increases the speed and power of the
magnet.

It is convenient to have the transmitting-
points A® immediately under the receiving-
points A’; but manifestly the transmitting-
points could be displaced with reference to
the receiving-points. It is only necessary
that the transmitting - points be spaced
equally around the circumferenceof the disk
and that the receiving-pointsbealso displaced
equally around the circumferenceof the disk.
In this case the transmitting and receiving
disks would rotate with different relation to

“each other in order that the transmitting-
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points and the receiving-points may be cor-
respondingly brought into synchronism. So,
too, it is manifestly very convenient to have
the transmitting-points on one surface (the
under surface) of the disk and the receiving-
point on the other surface (the upper sur-
face) of the disk. It is clear, however, that
the apparatus might be so arranged as to
have the transmitting-points at the top of
the disk and the receiving-points at the bot-
tom of the disk. So, too, although this would
notbe so convenient an arrangement,itwould
be possible to have both transmitting and re-
ceiving points on the same side of the disk
In this ease, however, it would be nec-

essary to depress the transmitting - points
when the receiving-points were in action, and
vice versa, and it would be, furthermore,
necessary to have the transmitting - paper

3% is mounted.
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rolls and the receiving-paper rolls on the
same side of the disk A instead of on oppo-
site sides, as now shown.

The paper - feeds.—We have now to de-
geribe the gearing by which power is con-
veyed from the motor power-shaft to the rolls
which operate the metallic paper when the
apparatus is used as a transmitter or which

70
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operate the carbon-paper and receiving-paper

when the apparatus is used as a receiver.
The synchronous motor rotates the bevel-
gear C4 Fig. 2, meshing with a gear C3, which
is loose on the vertical shaft C*, which gear
C?, meshing with another bevel-gear C*,drives
a shaft C', to which is secured the worm C,
Fig. 1. This worm C meshes with a worm-
wheel B, which slides loosely upon two sepa-
rate shafts B™, stepped into each other, as
seenin Fig.5. Upon theseshafts B™, justre-
ferred to, there are splined clutch-plates B,
having projections on their faces toward the
worm B, which register with other projec-
tions on the sides of this worm-wheel. Mani-
festly, however, any other form of engaging
devices might be employed and other forms
of clutch might be substituted. On the un-
der side of the base-plate 300 of the appara-
tus is supported a shaft B¥, sliding in bear-
ings B®.  Upon eollars B* are supported pins
B®, which serve to slide the shaft in either
one direction or the other when they are
moved by the arm B%, which is fast to the
same shaft B% upon which the switch-lever
‘ It may here be said that this
switch-lever when thrown in one position op-
erates switch-contaets which put the trans-
mitting-points into eircuit and when moved
in the opposite direction operate switches
which put the receiving-magnets into opera-
tion. To the shafts B® are secured friction-
wheels B2, which operate upon friction-disks
B, secured to vertical shafts B% B, Fig. L.
Gear-wheels might, however, be employed.
These vertical shafts B® B are divided and
connected together by the pawl-and-ratchet
couplings B, the idea being that the two sec-
tions of which the shafts B B3 are composed
move as one when the rotation is in one di-
rection—that is, when the rotation is in the
direction to cause the pawl mounted on the
coupling B° to positively engage its ratchet.
When the rotation is in the opposite direc-
tion, the pawl slides idly on the ratchet.
The purpose of this will be explained later
on. The upper end of the shaft B5® carries
a bevel-gear B¢, which meshes with a bevel-
gear B7, secured to the shaft carrying the
roller B%. There is a gear B® behind the gear
B, secured to the same shaft. Thisroller BS
meshes with a gear B? secured to a shaft
carrying a roller BI. This roller B" has its
bearings connected to rods B¥, projecting up
through apertures in bearings and having
springs secured around their tops, so as to
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press the roller B against the roller B with

a spring-pressure. On the opposite side of
the roller BY is secured a gear B!, as seen
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in Fig. 3. This gear B! meshes with a gear
BY, earrying the shaft of & roller B% The
gear B! meshes with an idle gear B*®, which
we may make adjustable in a slot B, (indi-
cated by dotted lines,) so as to free it from
contact with the gear B! when desired. The
idler BY meshes with a gear B! secured to
the shaft of a roller B®, -

Examining the sectional view-of Fig. 4 it
is to be observed that carbon-paper, such as
is used in an ordinary type-writer, is wound
upon the roll B®! and that white paper is
wound upon the roll B which is carried in
bearings on the back cover of the machine,
which cover has not been shown, except in
the sectional view. The white paper and
carbon - paper are together passed loosely
over the loosely-revolvingidlerollers B* and
B2 and are drawn across the under surface
of the plate B*0. The carbon-paper: passes
overtheroll B® whichis not positively driven,
and under the roll B*, which, as has been

‘before explained, is driven by the gear B!

The carbon-paper is then wound on the roll
B*, which is driven by the gear B¥. The
white paper, on the other hand, passes over
the roll B® and between the rolls B and By
which are driven by the gears before de-
seribed.. The rolls B, B, “and BY are cov-
ered with rubber or similar yielding material
to produce traction.

It is understood that when the writing-
point A’ passes under the plate B** and a
current is at the same time sent through
the magnet A% the writing-point A’ will be
pressed up against the carbon- paper and
make a mark upon the white paper under-
neath, which will either be a dot or a portion
of the arc-of a circle, according as the cur-
rent energizes the magnet A%® momentarily
or for a more considerable period of time. It
will also be understood thatthe carbon-paper
is drawn off from the roll B®! and is gradu-
ally wound up on the roll B*, When the roll
B is empty and the roll B® is full, the gear
BY by reason of its adjustable mounting is
thrown out of mesh and the earbon-paper is
wound back on the roll B*!, When the roll
B! is again full, the gear B¥is putin con-
tact with its codperating gears and the ap-
paratus is again ready to receive. Theplate
B0, which swings on a shaft B!, is pressed

~against the paper on the roll B*? by the

springs B*? and thusacts as a tension device
to keep the paper flat under the platen B¥°.
(See Figs. 2 and 4.)

At thls point it may be mentioned that the
carbon-paper, the rolls for moving it, and the
rolls B9 B! ford rawing the white paper along
are all mounted in a box or case B, This
case B'® rests upon screws B!, which serve
to regulate the height of the box. - The case
is secured in position by the swinging bolt
and nut BY, hinged to the main frame of the
machine at B in a manner which the draw-
ings make clear. By this construction it is
possible when the apparatus is used as a re-

"
g

‘ceiver to unscrew the nut B! and to swing

the bolt on which it is mounted down upon
the hinge B and then to remove the box
B0 with all of its rolls, gears, and carbon-
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paper, for the purpose of introducing fresh .

rolls of white or carbon paper into the ma-
chine.

Examining Fig. 11, we find the roll B®,
upon which the carbon -paper is wound. This
roll is-driven by the gear B'®; but the gearis
loose upon theroll-shaft and is pressed against
said shaft or a shoulder thereon by a spring
B, As.the roll of paper increases in size
the slipping of this gear permits the same
linear length to be wound upon it in corre-
sponding perlods of time, despite the fact that
the radius of the circle on which the paper is
wound is increasing in size. In Fig. 11 is
also shown a means for making the roll B%
removable. One end of this roll has a pin
B!, sliding in a slot in the part B!%*—that is
to say, the Toll B2 and the part B% must nec-
essarily turn together; but the roll can be re-
moved by shdmg it out of the slot. Inorder
to enable this to be done, the other end of
the roll is provided with a pin B, fitting in
an aperture in a screw-rod B, which screw-
rod is locked into place by a lock-nut B%.
By unscrewing the lock-nut and screw the
pin B is disengaged from its orifice, and
the pin B! may be removed from the slot
with which it engages. By this means the
roll B® may be taken out of the machine to
put in a fresh supply of paper. The roll B*
is made in the same manner and is also pro-
vided with a square end, as seen in Fig. 3,
for returning the paper to itself after it has
been wound up on the roll B#,

Coming now t0 a description of the frans-
mlttlnv-feed we find the gear B®®at the up-
per end of the shaft B% to drlve the gear B,

which gear is secured to the shaft of a roller

B*», Coacting with this roller and pressed

thereagainst by spring B¥ is a roller B*.
Rubber bands B pass over the roll B¥ and

convey power totheroll B, which isheld elas-
tically against the bed- pldte by the spring B¥.:

Turning to the sectional view, Fig. 4, it will
be understood that the metallic paper passes
under the roll B® and then under the springs
R, attached to the rod E, which serve to
convey current to the paper.
paper then passes along under the transmit-
ting-point ASand then passes between the
rolls B¥ B¥, whence it is drawn forward and
out; of the machine—that is to say, the trans-
mitting-paper leaves the machine at about
the point at whieh it entered it.

In order that the metallic transmitting-pa-
per may be fed into the machine at the start
without coming in contact with the transmis-
ting-points AS, I make the entire structure
carrying the rollers B B¥ B® and the trans-
mitting-platen adjustable up and down. The
standards B® are secured to the upper base-
plate 4% of the machine. Bolts B¥* pass

through a plate B* of vileanite or the like,

The metallic
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which passes entirely under the transmitting-
platen B®. These bolts B®also pass through
a block B, which, however, isinsulated from
the plate B® Iiy the mica or other insulating-
sheet B%, The serew-rod B® has a shoulder
abutting against the plate B*, bat is thread-
edintothe plate B®. By moving thesescrew-
rods B simulraneously the plates B may be
lowered, and with them is lowered the trans-
mitting-plate B%, which is mechanically at-
tached to butinsulated from the piates B.
Thus the transmitting-plate may be:lowered
out of contact with the transmitting-points AS
when the transmitting-paper is first.to be in-
serted into the machine. The contact-springs
E’, as shown 1in. Fig. 10, co6perate with the

- transmitting - paper in a double capacity.

First, they convey current thereto, and, sec-
ond, they actto adjust the tension which isex-
erted on the paperasitisdrawn along by the
rolls. These springs E' are all rigidly fas-

= tened either to a plate E? which is.fastened

to the rod E, or they are fastened directly to
the rod E. This rod is mounted in-~the side
plates by having screw-threaded aperturesin
the ends of the rods into which the holts B®
are secrewed, or they may be fastened in any
other proper manner. & -
The purpose of the ratchet-and-pawl coup-
ling B? will be readily understood. When the
messagoe has been received and it is desired
to draw the paper containingit out from un-
der the receiving-platen, the thumb-nut on
the roll B is operated to rotate the roller.
This, however, would communicate motion to

the gears B® BP, and if the shaft B% were in

one piece it would communicate motion to
the friction- wheel B®; but by having the
ratchet-coupling B° the upper portion of the
shaft B* is enabled to rotate without rotat-
ing the lower portion of the shaft.:: By this

- means it is possible to quickly wind off pa-

per from between the rolls B! B without
conveying any motion to parts beyond the
ratchet-coupling B°. : -
It may here be stated that instead of using
paper having a metallic surface a paper may
be used in which the metallic particles are
mixed in with the pulp from which the paper

> is made, so that the metallic portions of the

paper are distributed uniformly throughout
the body of the paper. By this meansa bet-
ter result is obtained. The resultof all this
is that when the switch-lever B® is thrown
into one position, so that the transmitting-
circuits are in operation, the worm-wheel I3

- engages with the cluteh to the right in Fig.

1, which means that motion is conveyed to
the paper-feeding devices for the transmit-
ting operation. When thelever B¥® isthrown
to the-opposite position, so as to put the re-

- ceiving-cireuit into connection, the worm B

is made to engage the cluteh to the-left of it
in Fig. 1, and motion is conveyed to the pa-
per-feeding devices, which actunate the car-
bon-paper and the white paper whick are used
in the receiving operation. =
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The circutt connectrons.—We have now to
examine the circuit connections, which are
shown diagrammatically in Fig. 8. As has
been before said, thers is but a single main
line 7, which connects the receiving and trans-
mitting stations, In order that the princi-
ple of. the circuit connections may be readily
understood, there has been shown on the
right of Fig. 8 all of the ecircuits which are
used in transmitting, and there has been
shown on the left of this figure all the cir-
cuits which are used in receiving. It is to be
understood that a single instrument built in
accordance with thisinvention—such, forin-
stance, as is shown in Fig.1—is capable both
of transmitting and of receiving, and that it
will contain, therefore, not:only the transmit-
ting-cireuit shown on the right of Fig. 8, but
also the receiving-circuits shown on the left
of said figure, omitting, of: course, any mere
duplications, such as the synchronous mo-
tor, of which thereis butone to one combined
transmitting and receiving instrument.

It will'be explained later-on how, by the op-
eration of the main switeh, which mechanic-
ally throws the transmitting-paper feed or
the receiving-paper feed irto operation, there
are closed at the same time certain switches
which eut in the receiving-circuits-of the in-
strument and cut out the transmitting-cir-
cuits, or vice versa. :

Starting from ground at. the transmitting-
station in Fig. 8 we pass along the line 1 to
the contaet-spring 2 of a retary pole-changer
The springs 20 and 21 of this pole-
charnger are connected with the opposite sides
of the main battery 22. This type of pole-
exchangeris so common that it will be readily
understood that we pass from the spring 2 to
the spring 21, the switch 70, through all the
cells of the battery 22, the spring 20, the
spring 3, the wire 4, the. polarized relay 5,
and the wire 6 to the line 7. 'When the pole-
changer 75 is in one position, a positive im-
pulse will be sent upon the line. When it is
in the next position, a negative impulse will
be sent upon the line. -

So far as the parts which have just been
described are concerned it will be found that
the impulses of opposite polarities which are
sent upon the line from the battery 22 are
represented by the full strength of all the
cells of the battery. Asa matter of fact, how-
ever, some of the cells of this battery—in the
caseshown the five cells to-the left—are short-
circuited so long as a metallic portion of the
transmitting strip or message is under a trans-
mitting-point. Thisshorteircuitrunsthrough
the wire 9, lever 10, springs 12 or 13, as the
case may be, through the wires 14 15 and
brushes M5 MS, as the case may be, through
a commutator-section of :M' or M? and the
transmitting-points connected therewith, as
the case may be, to the.terminal-plate 18,
through the unison-key 19 and back to the
other pole.-of the battery. Therefore the
pulsations which are normally sent out upon
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the line from the battery 22 are not meas-
tured by the strength of all the cells in the
battery combined, but only by the three right-
hand cells in Fig. 8, which are not short-cir-
cuited.

It is to be understood that the transmitting-
points A’ are divided into two sets, the first,
third, fifth, and seventh points being con-
nected with the sections of the commutator
M’ and the second, fourth, sixth, and eighth
points being connected to the commutator
M2 It is noticed that the plates of these
commutators have a staggered relation to
each other, which is due to the fact that the
positions of these plates around the circum-
ference correspond to the positions of the
contact-points with which the plates are con-
nected.

As the transmitting-strip of paperis equal
in width to the distance between two trans-
nritting-points displaced ninety degrees, it
follows that two transmitting-points are al-
ways on the transmitting-strip. With such
a form of lever as shown at 10, vibrating be-
tween eontacts 12 13, current will first be
thrown onto one set of contact-points A®and
then upon the other set of contact-points AS,
so that as two contact-points AS, one from
one set and one from the other set, are travel-
ing across the transmitting-paper first one
and then the other has current supplied to it;
but a better form of means for supplying cur-
rent alternately to the brushes M’ M5, and
thereby tothe two sets of transmitting-points,
is shown in Fig. 12. The wire 9, that leads
from the battery 22, is tapped in multiple to
break - wheels 121 131, which break - wheels
have their insulations in staggered relation.
Current then passes out either to the brush
120 or to the brush 130, resting on the break-
wheels, and thence to the brushes M5 M5,
resting on the commutators M’ M? By this
means it is possible to send the pulses from
the battery 22 through the two brushes M5 M¢
and commutators M’ M? to the two transmit-
ting-points of opposite sets that happen to be
on the transmitting-paper with such rapidity
that for all practical purposes each transmit-
ting-point of the two transmitting-points that
are at the same time resting on the transmit-
ting-paper are continuously energized. The
paper may therefore be moved longitudinally
at.a very much higher rate of speed than was
heretofore possible.

It has been explained how the three cells
of battery of 22 to the right normally send

pulsations of opposite- polarity out upon the
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line 7. It has just been explained how the
five cells of battery of 22 are short-circuited
atthe contacts of A®and 18 when the metaliic
part of the transmitting-paper is in contact
with AS. When now an insulating part of

the transmitting-paper—that is, a portion of
the message whieh is written.in insulating-
ink—comes in contact with AS, the short cir-
cuit around the five cells of the battery 22 to
the left is broken at 18 AS, and this battery

Q

22 sends a pulsatory current measured in
strength by all of its eight cells out npon the
line. The pulsatory current which comes
from the battery 22 acts upon the polar relay
5 and throws the lever 10 alternately in op-
posite directions, This lever 10 alternately
contacts with the springs 12 13, which are
connected with the brushes M* M%and the sets
of transmitting-points, as has been fully ex-
plained. The lever 10also carries a piece 36,
which is insulated therefrom and which co-
operates with contacts 4142. One poleof the
local battery 52 is connected to the piece 36.
Assume that the lever 10 is thrown to the
right. Thecurrent from the battery 52 passes
through a rheostat f° to the terminal 55.
This corresponds to the point 55 in Fig. 6. It
then passes through one set of field-coils and
armature-coils of the motor to the binding-
post 56 to the contact 42 and back to the other
pole of the battery. When the lever 10 is
thrown to the left, the current from the bat-
tery 52 passes to the terminal 55 through the
other set of field-magnets of the motor and
another set of armature-coils coacting there-
with, thence to the terminal 54 and the left-
hand contact 41.  The motor N thus has its
pairs of field-coils alternately energized as the
lever10oscillates back and forth. Since,how-
ever, the pulsations which oscillate the lever
of the polarized relay 5 at the transmitting-
station go out upon the line and go down
through the polarized relay 5 at the receiv-
ing-station, thus oscillating the two levers 10
in unison, and since the motor at the receiv-
ing-station has its contacts 54, 55, and 56 con-
nected to a battery and contacts 42 in pre-
cisely the same way as the motor at the trans-
mitting-station, it follows that these two mo-
tors N at the transmitting and receiving sta-
tion rotate in unison.

The magnet 23, which is in a tap 87 from
the main line 7, and therefore in parallel with
the polarized relay 5, is wound of such high
resistance as not to beeffected by the low-ten-
sion pulsatory currents which come over the
line from the part of the battery 22, but so
as only to be effected by the high-tension al-
ternating current from all of the battery 22,
which we have called the ¢ writing-currents.”
When one of these high - tension currents

comes over the line, the magnet 23 attracts
its armature 25 and closes a local circuit :

through a local battery 27, a unison-magnet
26, the common terminal 271, and through one
or other of such two of the receiving-magnets
A® ag happen to be under the receiving-pa-
per. From these two receiving-magnets the
current passes by wires 98 to the plates of the
commutator M3 or M4, to the brushes M7 or M8,
and to the contacts 12 or 13, through the le-
ver 10 back to the lever 25. Since now the
cominutators M3 M*rotatesynchronously with
the commutators M’ M2, and since, further-
more, the lever 10 at the receiving end oseil-
lates synchronously with the lever 10 at the
transmitting end, it follows that if a high-
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tension pulsatory current is sent out upon the
line by the breaking of a short circuit by a
transmitting-point in a given position cur-
rent will be sent through the recording-mag-
net A% when and during the time that it is in
a position exactly corresponding to that of the
transmitting-point. Thereceiving-point, ac-
tuated by the magnet A%, will thus make a
facsimile impression.

It is almost needless to say that in case the
modification of Fig. 12 is used in place of the
contact-springs 12 13 at the transmitting-sta-
tion the modification represented by Fig. 12
is used instead of the springs 12 13 at the re-
ceiving-station. :

It remains to explain the action of the uni-
son-stop, which is operated by the magnets
26 and key 19.
at the beginning of the operation only to see
that the machines start off from the same ini-
tial position. The magnel 26 operates an ar-
mature-lever, which codperates with a snail-
groove on the central driving-shaft of the
machine. Such asnail-groove is too common
a form of unison device to need any further
description, so far as its mechanical construe-
tion is concerned. Itisonly necessary tode-
seribe the electrical operation.

Assuming the apparatus to have the proper
switches closed, the key 19 is depressed for
anumberof seconds. The resultof thisisthat
the short circuit for the high-tension pulsa-
tory current is broken for a considerable pe-
riod of time, so that the high-tension pulsa-
tory earrents go out upon the line for a con-
siderable period of time, and passing through
the ground-tap 87 energize the high-resistance
relay 23 to close the local circnit containing
the -battery 27 and the. nnison-magnet 26 for
anumberof seconds. This gives the unison-
stop, through its snail - path, time to act to
bring both receiver and transmitter into cor-
responding positions.

Attention is called to the switches 16 17 in
the circuits to the brushes M®MS at the trans-

‘mitting-station and to the switch 70 in the
‘battery-circuit 22.
_paratus is to be used as a transmitier all of

Manifestly when the ap-

these switches must be closed. So, too, at-

‘tention is called to the switches 60 61 at the

receiving-station, which are in the eircuit of
the brushes M7 M8 These switches must be
closed when the apparatus is to be used as a
receiver, but must be opened when the ap-
paratas is te be used as a transmitter. The
switches 65 in the local eircuit of the motor N
should be closed when the apparatus is re-
ceiving or transmitting, but should be opened
when the apparatus is out of action. These
switches are all operated from the common
lever which manipulates the paper-feeding
gearing, as has been before explained.
While a battery with a differing number
of cells has been described to produce high
and low tension pulsating currents of oppo-
site polarity, it is readily understood that
other forms of generators may be used. So,

These unison-stops are used "
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too, an alternating-current generator may be
used instead of the battery and pole-changer
75. It has been before explained that other
types of current differing in kind may be
used instead of the high and low tension pul-
satory currents.

Turning now to Fig. 5 we see the central
switch-lever B%, which operates switches 60,
61, and 65 on the left and switches 70 16 17
65 on the right. By examining Fig. 8 the
meaning of these various switches in the cir-
cuit connectionsisaseertained. Eachofthese
switches may be constructed, as shown in Fig.
13, of a back contact J and a spring J', hav-
ing a trend away from the back contact J.
Thus in the position of the switch B® shown
in Fig. 5 all of the switches 70, 16, 17, and 65
on the lower side will have their cirveunits
broken.. On the other hand, the switches on
the upper side will have their eircuits made
by reason of the fact that the switch B%®
presses the springs J' against the back con-
tact J. It will thus be seen when the switch
B% is in the position shown in Fig. 5 that the
receiving-circuits are in operation, and it will
further be seen that when this switeh is de-
pressed and thrown to the other position the
transmitting-cireuits will be in operation.

It need merely be remarked that when the
switch B%is in the central position the motor-
circuit is completely broken, being made
neither through the upper or the lower switch
65 of Fig. 5.

What we claim is— : _

1. In a facsimile-telegraph, a motor having
a pair of field-coils alternately energized and
a series of armature-coils alternately ener-
gized to codperate with the pairs of field-coils;
substantially as described. -

2. In a facsimile-telegraph, a motorhaving
a pair of field-coils alternately energized, ase-
ries of armature-coils, two commutators hav-
ing their sections connected to the armature-
coils in a staggered fashion and brushes co-
operating therewith to energize the armature-
coils alternately, substantially as deseribed.

3. In a facsimile-telegraph, a motor having
a pair of field-coils and a series of armature-
coils, the field-coils being displaced angularly
by an arc which is measured by a whole num-
ber plus one-half times the distance between
two armature-coils, and means for energizing
the field-coils and armature-coils in codpera-
tive alternation, substantially as described.

4. In a facsimile-telegraph, a motor having
a pairof field-coils having one end alternately
connected to one pole of a battery, a series of
armature-coils, twocommutators having their
sections connected to sections of the arma-
ture-coils in a staggered fashion, a pair of
brushes electrically connected to the other
pole of the battery and a pair of brushes con-
nected to the other end of the field - coils
whereby the field-coils are thrown into series
relation with such armature-coils as are acted
upon by them, substantially as deseribed.

5. In a facsimile-telegraph, a motor having
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a pair of field-coils with given ends connected
to two contacts, a pair of commutators hav-
ing two brushes connected to the other ends
of the field-coils and their sections connected
to the armature-coils, a battery having one
of its poles alternately connected to the two
contaerts and the other poles connected to the
other two of the commutator-brushes and-a
rheostat in eircuit with the battery, substan-
tially as deseribed.

6. In a facsimile-telegraph, a motor having
a pair of field-coils connected on one side to
a pair of relay-contacts and on the other side
to a local battery and a relay for sending the
battery-current through the field-coils in al-
ternation, substantially as described. '

7. A metallic paper for usein facsimile-tele-
graphs having metallic particles embedded in
and uniformly distributed through the paper,
substantially as described.

8. A facsimile-telegraph comprising a disk
mounted to rotate about an axis, a double se-
ries of transmifting-points thereon, another
disk mounted to rotate about an axis, a dou-

ble series of recording-points thereon, a single

main line a source of energy at the transmit-
ting-station, means for throwing the source
respectively to one orother sets of transmit-
ting-points in rapid alternation and meansat
the receiving-station for operating thesets of
recording-points alternately in synchronism
therewith, substantially as deseribed. :
9. A facsimile-telegraph comprising points
for transmitting or receiving, an electric mo-
tor having pairs of field-coils for driving
the motor, a local battery connected through
brushes and commutators to one end of the
pairs of field-coils and a relay for closing the
battery alternately through the other ends of
the field-coils, substantially as deseribed.
10. A facsimile-telegraph comprising trans-
mitting - points and receiving- points, each
mounted to rotate about an axis, paper-feeds
in planes perpendicularto these axes, a single
main line connecting them, electric motors

having pairs of fields for driving the points,’

a relay controlling a loeal battery for alter-
nately energizing the fields, means for send-
ing currents of one character for writing pur-
poses, and means for sending pulsatory cur-
rents of another character for operating the
relay to alternately energize the fields of the
motor, substantially as described.

11. Afacsimile-telegraph comprising trans-
mitting and receiving points, each mounted
to rotate about an axis, paper-feed in planes
perpendicular to these axes, a single main
line connecting them having brushes, electric
motors for driving the points, means for send-
ing low-tension pulsatory currents over one
branch of the line tosynchronize the motors,
a high-resistance relay controlling a local cir-
cuit through the recording devices in another
branch of the line, and means for sending
high-tension impulses to operate this relay,
substantlally as described.

12. Afacsimile-telegraph comprising trans-

i1

mitting - points and. receiving - points, each
mounted to rotate about an axis, paper-feeds
in planes perpendicular to these axes, a sin-
gle main line connecting them, means for
sendinghigh-tension currents for writing pur-
poses, and means for sending low-tension pul-
satory currents for synchronizing purposes,
substantially as described.

13. A facsimile-telegraph comprising trans-
mitting - points and receiving - points, each
mounted to rotate about an axis, paper-feeds
in planes perpendicular to these axes, a sin-
gle main line connecting them, eleciric mo-
tors having pairs of alternately -energized
fields for driving the points, means for send-
ing currents of one character for writing pur-
poses-and means for sending pulsatory curs,
rents of another character to ecause the alter-
nate energization of the fields of the motor,

| substantially as described.

14. Afacsimile-telegraph comprisingtrans-
mitting - points and receiving - points, each
mounted to rotate about an axis, paper-feeds

‘in planes perpendicular to these axes, a sin-

gle main line connecting them, means for
sending high-tension currents for writing por-
poses and means forsending low-tension cur-
rents for synchronizing purposes, substan-
tially as deseribed.

15. A facsimile- telegraph comprising trans-
mitting and receéiving points, each mounted
to rotate about an axis, paper-feeds in planes
perpendicular to these axes, a single main
line connecting them, means for sending low-
tension currents through one branch of the
line for synchronizing purposes, a high-re-
sistance relay, controlling a local eircuit
through the recerding devices, in another
branch of the line, and means for sending
high-tension 1mpulses to operate this relay,
su bstantlally as described.

16. Afacsimile-telegraph comprising adisk
rotating on an axis, a doublé series of trans-
mitting-points and a separate double series
of receiving-points mounted on the disk, four
commutators connected symmetrically to the
sets of points or their operating means, pa-
per-feeds in planes perpendicular to the axis
for coOperating with the points, a single main
line, and means for throwing either-one or
other series of points into codperative rela-
tion with the line in rapid alternation, sub-
stantially as described.

17 Afacsimile-telegraph comprising adisk
rotating on an axis, a series of transmitting-
points and a separate series of receiving-
points mounted on the disk, a' commutator
on the axis connected to the transmitting-
points, a commutator connected to the means
for operating the receiving-points and paper-
feeds in planes perpendicular to the axis for
eodperating with the respective points, sub-
stantially as described.

18. Afacsimile-telegraph comprising adisk
rotating on an axis, a series of transmitting-
points and a separate series of receiving-
points-mounted on the disk and -paper-feeds
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in planes perﬁéndicular‘ to the axis for co-

operating with the transmitting and:receiv-

ing points, respectively, substantially as de-
scribed. ) :

19. Afacsimile-telegraph comprisingadisk
rotating on a vertical axis, a series of trans-
mitting-points mounted to project from the
under side of the disk, a series of receiving-
points mounted to project from the upper
side of the disk, and paper-feeds in. planes
perpendicular to the axis, below and above
the disk respectively for codperating with the
transmitting and receiving points, substan-
tially as described. . :

20. A facsimile-telegraph comprisingadisk
rotating on an axis, a series of transmitting-

points and a separate series of receiving-
points, mounted on the disk but on:respec-:
tively opposite sides thereof, and paper-feeds
in planes perpendicular to the axis- and-on'
opposite sides of the disk respectively for co-.

operating with the transmitting and- receiv-

ing points respectively, substantially as de--

seribed:

21. Afaesimile-telegraphcomprising adisk
rotating on an-axis, a set of recording-points -
on the disk and for operating them, and a:

feed for carbon-paper and a feed for ordinary
paper mounted in a movable case, sunbstan-
tially as deseribed. : -

292. Afacsimile-telegraph comprisingadisk
rotating on an axis, a set of recording-points
on the disk and means for operating them, a
feed for carbon-paper comprising a. pair of
rolls and a winding-roll having a slip-gear
for operating it, a feed for ordinary paper
comprising a pair of rolls to move the ordi-
nary paper at the same speed as the carbon-
paper and gearing for driving the several
rolls, substantially as deseribed.

23. Afacsimile-telegraph comprising adisk
rotating on an-axis, a set of recording-points
on the disk and means for operating them, a
feed for carbon-paper comprising a removable
winding-roll having a slip-gear for operating
it, a feed for ordinary paper comprising rolls
to move the ordinary paper at the samespeed
as the carbon-paper and gearing for driving
the several rolls, substantially as described.

24. Afacsimile-telegraph comprising a disk
rotating on am axis carrying a series of trans-
mitting-points, a transmitting-paper platen
mounted in a plane perpendicular to-the axis
and means for raising and lowering the platen,
substantially as deseribed. = -

25. A facsimile-telegraph comprising a disk
rotating on an axis carrying a series of trans-
mitting-points, a transmitting-paper platen
insulated from the main frame of -the ma-
chine, mounted in a plane perpendicular to
the axis and adjustable from and toward
the transmitting-points, substantially as de-
seribed. . oo B .

26. A facsimile-telegraph comprisinga disk

5 rotating on an axis carrying aseries of trans-

mitting-points, a transmitting-paper platen

insulated from the main frame of the ma-
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chine, mounted in a plane ‘perpendicular to
the axis, and_a pair of screw-rods for raising
and lowering the platen, substantially as de-
seribed. . :

97. A facsimile- telegraph comprising an
upper and lower bed-plate, a vertical shaft
carrying a disk above the upper bed-plate,
transmitting-points and separate receiving-
points on the disk, paper-feeds mounted on
the upper bed-plate codperating therewith, a
motor mounted on the lower bed-plate, gear-
ing between the motor and vertical shaft hav-
ing a friction-clutch as a part and a unison-
stop on the vertical shaft, substantially as
described. : -

98. A facsimile-telegraph comprising an
upper and a lower bed-plate, a vertical shaft
carrying a disk above the.upper bed-plate,
transmitting-points and separate receiving-
points on the disk, paper-feeds mounted on
the upper bed-plate codperating therewith, a
motor mounted on the lower bed-plate for
driving the vertical shaft and trains of gear-
ing connected with the motor for operating
the paper-feeds in turn, substantially as de-
seribed. . . ]

20, A facsimile-telegraph comprisinga disk
rotating on an axis, a series of transmitting-
points and a series of receiving-points mount-

| ed thereon, paper-feeds in planes at right an-

gles to the axis, a motor, two trains of gearing
connecting the motor with the paper-feeds
respectively and means for throwing one or
other trains of gearing into action, substan-
tially as described. .

30. Afaesimile-telegraphcomprisinga disk
rotating on an axis, a series of transmitting-
pointsand a series of receiving-points mount-
od thereon, paper-feeds in planes at right
angles to the axes, a pair of vertical shafts for
conveying motion to the paper-feeds, a hori-
zontal shaft provided with clutches for con-
veying power to the vertical shafts in turn,
substantially as described.

31. A facsimile-telegraph comprisinga disk
rotating on an axis, a series of transmitting-
points and aseries of receiving-points mount-
od thereon, paper-feeds in planes at right
angles to the axes, switches in the circuits of
the transmitting and receiving instrumen-
talities,and a device for throwing theswitches
in the receiving-circuits and the receiving
paper-feed simultaneously into operationand
viee versa, substantially as described.

32. A facsimile-telegraph comprising a disk
rotating on an axis, a series of transmitting-
points and a series of receiving-points mount-
od thereon, paper-feeds in.planes at right an-
gles to the axes, a motor, two trains of gear-
ing conmecting the motor with the paper-
feeds respectively, switches in the transmit-
ting and receiving circuit:of the instrument
and.a common means for throwing one or
other trains of gearing into action and simul-
taneously operating the switches for the
points whose paper-feed is thus brought into
play, substantially as described.
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33. Afacsimile-telegraph comprisinga disk
rotating on a shaft, a series of transmitting
and receiving points mounted thereon, paper-
feeds therefor, trains of gearing for driving
the paper-feeds, a power-driven wheel, a pair
of clutches coopelatmw with its opposne faces
fordriving the trains of gearing respectively,
anda shdmoP shaft having arms for operating
the clutches, substantially as described.

34. Afacsimile-telegraphcomprising a disk
rotating on a shaft, a series of transmitting-
pointsand a series of receiving-points mount-
ed thereon, circuits leading to the transmit-
ting-points and to the receiving-point-operat-
ing mechanism respectively, sets of switches
in these respective circuits and a switch-le-
ver for operating either set at pleasure, sub-
stantially as described.

35. Afacsimile-telegraph comprising a ver-
tical shaft carrying a disk with transmitting-
points and receiving - points, paper - feeds
therefor, an electric motor driving a horizon-
tal shaft gearing with horizontal gear-wheel
on the vertical shaft, a second horizontal
shaft carrying a pinion meshing at one end,
with the horizontal gear-wheel and carrying
a worm at the other end, a worm-wheel mesh-
ing with the worm and clutches for connect-
ing the worm-wheel with either of the two pa-
per-feeds, substantially as described.

36. A facsimile - telegraph comprising a

13

disk, a receiving-point sliding within a perfo-
ration in the disk and projecting above the
same, a magnet mounted on the disk having
an armature for operating the receiving-
point, a bracket under the receiving-point, a
transmitting-point sliding within a perfora-
tion within the bracket and a leaf-spring for
conveying current thereto, substantially as
described.

37. A facsimile - telegraph comprising a

35

40

disk, a series of receiving-points projecting

above the disk, magnets having armatures
for operating the receiving-points mounted
below the disk, a series of transmitting-points
mounted in brackets below the receiving-

points and springs for conveying current

thereto, substantially as described.

38. A facsimile - telegraph eomprising a
disk, a series of transmitting-points project-
ing helow the disk and a series of leaf-springs
for conveying current to the points and for
holding them to their work, substantially as
described.

. In testimony whereof we have signed our
names to this specification in the presence of
two subseribing witnesses.

HANS LIEBREICH.
JOHN C. FRANCIS.
Witnesses:
ALEXANDER 8. STEUART
F. T. CHAPMAN.
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