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To all whom it may concern:

Be it known that I, CHARLES F. EaTON, Jr. :
a citizen of the United States, residing at Santa
Barbara, in the county of Santa Barbara and
State of California, have invented certain new
and useful Improvements in Telegraphy, of
which the following is a full, clear, and exact
description.

1his invention relates to automatie teleg-
raphy, the objects being the saving of labor,
the prevention of mistakes in transmitting
and receiving, and the rapid transmission of
intelligence.

The invention comprehends the employ-

ment of synchronous alternating-current mo-

tors and instantaneous photography as the
means for carrying out the said objects.

The message to be sent is punched in a stri P
of paper, which is then placed in the sending
instrument and the characters successively
sent over the line. An alternating-current
electric motor drives the sending instrument,
and at the receiving end a disk containing a
set of characters is rotated by a similar mo-
tor, and a particular character on it is brou oht
into position to be photographed simultane-
ously with the receipt of an impulse from the
sending end, which operates a shutter to ac-
complish the photographing of the letter or
character presented.

In the accompanying drawings, Figure 1 is
a conventional illustration of the sending ap-
paratus, which also serves as the receiving
apparatus. Fig. 2is a face view of the char-
acter-disk, and Figs. 3and 4 are respectively
a side and sectional view of the motor.

Referring to Fig. 1, M represents an alter-
nating-current motor, m being its armature-
shaft, upon which is mounted a commutator
U. The commutator consists of a cylinder
whose surface is, for the most part, insulat-
ing material, but which contains a series of
contact-pieces « 0 ¢, &c., one for each char-
acter which the instrument is designed to
transmit and arranged spirally and at equal
distances apart. These contacts are all con-
nected internally with a continuous metal
ring C', upon which a brush C*bears. Adja-

cent to the commutator is mounted a series
50 of brushesa’b’ ¢, &e., corresponding, respec-
tively, with the series of contacts ¢ b ¢ and

f

resting upon the surface of the commutator
In such positions that as the commutator ro-
tates contact will successively be made be-
tween them and the contacts a b ¢, &ec., re- ; 5
spectively, one completerotation of the com-
mutator serving to bring all of the contacts
Into connection with the brushes. Shaft m
of the motor extends into a dark chamber D'
and carries upon its extremity a transparent 6o
disk D, around the edge of which is painted or
otherwise portrayed a complete set of charac-
ters. These characters are regularly spaced
apart and correspond, respectively, with the
contacts a 0 ¢ of the commutator. Directly 6 5
behind the disk D in the dark chamber is a
drum D? mounted upon a vertical axis and
adapted to carry a photographic sensitive
film. |

Elsa closed dark box having a perforated 70
screen ¢ ¢’ at each end and containing a po-
lariscope consisting of two Nicol’s prisms e?
and ¢°. Between the prisms is a tube ¢, hav-
ing glass ends and filled with bisulfid of
carbon or other substance possessing mag- 7s
netic optical rotary power. The tube and
prisms are located in line between the aper-
tures in the two screens, and the row of char-
acters on the disk D crosses the same line.
At F is represented a source of light, which, &o
as will be understood, may be of any charac-
ter. The polarizing-prism e¢®and analyzer &3
are set at right angles to each other, so that
ordinarily no light can pass through them.

Around the tube is coiled a helix €%, con- 85
nected in an electric circuit, as will be here-
inafterdescribed. A current flowing through
this helix creates a magnetic field which in-
cludes the bisulfid of carbon and causes it
Lo rotate the beam of polarized light, so that 90
all or nearly all of it passes through the an-
alyzer ¢’ and through the particular portion
of the disk D that may be at the same time
presented to the aperture in the screen e, in
consequence of which the letter or charac- gs
ter upon this part of the disk is photographed
upon the sensitive film. This whole device,
consisting of the polariscope and the tube
of bisulfid of carbon, with its helix, consti-
tutes an electrically-operated shutter for con- 100
trolling the passage of light through the disk
to the seunsitive film. |
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The shutter is located in the same radial
plane with the set of brushes a’' o' ¢/, &e., 80
that when a brush connects with a contact
a b e, &c., the corresponding letter on the
disk will be presented opposite the aperture.
Upon the motor-shaft mare also mounted two
eccentrics £ and £/, the latter of which moves
a pawl g once for éach rotation of the shatt
and thereby sets forward the drum D* one
letter-space. S

- Adjacent to the shaft m is a eounter-shaft
0, carrying a metallic roller R and driven by
means of a pawl and ratchet o’ 0° from the
eccentric . At the end of each rotation of
shaft m shaft o is moved forward one notch.
The roller R is adapted to receive a strip of
paper P, in which the message to be sent 1is
indicated by punchings p. The punchings
are all alike in size and shape, and a particu-
lar character which a punching indicates 18
determined by its position in the strip of pa-
per in a transverse direction, its position in
alongitudinal direction determining the time
at which the character is transmitted. Adja-
cent totherollerismounted a series of brushes
a?b? ¢, &e., corresponding, respectively, with
the brushes a’ b’ ¢’ and electrically connected
therewith by the respective wires w. 'The
brushes bear against the strip of paper,which
normally insulates them from the roller R.

-~ The roller is in connection with a source of

electricity S by means of brush s and wire s'.

- Each time the paper I moves forward one
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step one of the perforations p 1s presented to
one of the brushes a® 0* ¢?, which allows the
particular brush to come in contact with the
roller and thus send current from the sdurce
S through the corresponding wire w to the
corresponding brush in the series o' b' ¢
This condition exists while the commutator
C is making one complete rotation, during
which period, at some instant, the particular
brush in the series ¢ b ¢ will make contact
with its corresponding contact on the surface
of the commutator C, and thus establish a
circuit to brush C?, from which point a wire

" 5 carries the current to the helix ¢® and thus
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by wire 6 to the distant or receiving station.

The operation is as follows: Atthesending
end the switch s*isput into the position shown
in the drawings. The strip of paper having
the message punched therein is adjusted to
the roller R and the motors at the ends of the
line are started, it being understood for the
present that they run in synchronism and in
step. ILet us assume that the brush ¢ is the
first one to make contact with the roller and
thatitrepresents theletter ‘‘A.”” T'hiscontact
is continued while the commutator C is malk-
ing one complete rotation, some time during

“which its brush ¢’ makes momentary connec-

tion with the contact a. At the same instant
the disk D presentstheletter ““A” opposite the
shutter-aperture, and asa momentary current

isthen flowing from battery S through switch

s?, wire s, brush s, roller R, brush ¢*, wire w,
connected. therewith, brush a’, contact a, in-

581,815

| ternal conductor to ring K2, brush C?, wire s,

helix ¢ and wire 6 to line, a beam of light
may pass through the disk D and photograph
the letter ““A” upon the sensitive film carried
by the drum D?; but as this is the sending
end itisnot necessary that the photographing
should be done, and consequently a shunt-
circuit f may be closed, or a permanent screen
may be placed across the openingin the screen
e, or any other means may be adopted for
preventing photography at the sending end.
The momentary impulse, however, passes
overthe line, and, assuming the apparatus of
Fig. 1 to now represent the receiving instru-
ment, the switch s* being thrown to its other
position, the current travels along wire 7, wire
5, helix €%, and wire 6 to the return-circuit,
the roller R and commutator C being out of
use, although they may be running. As the

motors are in synchronism and in step, the:

letter ¢“A” will be opposite the aperture at the
moment the current traverses the helix of the
shutter, and light then admitted photographs
the letter upon the film. Affer all of the con-
tacts on the commutator have passed the
brushes there is a short blank space on the

commutator and on the letter - disk, which

oives an opportunity for the eccentrics f and
7' to move theirrespective ratchets and thus
set the paper-roller forward to the next char-
acter and the drum D? forward one letter-
space. Inthe nextrotation of the commuta-
tor C another impulse is sent over the line,

and simultaneousiy with it the character on

the disk D which corresponds with it is pre-
sented at the aperture and photographed.
Thus the operation continues to the end ot
the message, after which the sensitive film
may be removed from the drum D? and de-
veloped by any process.

My invention is not limited in any manner
to the means for operating the motors on
the line in synchronism. They may be oper-
ated by an alternating current traversing the
main line from a single source, but I prefer
to supply each motor from alocal battery and
transform the direct current so produced into
an alternating current of the same number
of alternations per second for each motor by
means of a harmonic vibrator,such as is used
in Gray’s harmonic multiple telegraphy,
which is described on page No. 847 of Pres-
cott’s Electricity and the Hlectric Telegraph,
published by D. Appleton & Co., 1882. Itis
unnecessary to here describe specifically this
vibrator, or to deseribe any other particular
way of operating the motors synchronously,
it being understood that any available means

may be adopted. As a means, however, for

getting the motors into ‘“‘step” or of insur-
ing that a certain letter on the disk shall be
opposite the aperture of the shutter in all of
the motors at the same time I have devised
a special form of motor. (Shown in Figs. 5
and 4.) This motor is an ordinary alternat-

ing type, except that its field-magnets are
| mounted in a circular frame Q, which may be
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shifted on its axis within a fixed ring Q.
This ring is provided with side flanges g to
hold the field-magnet in place. By means of
a crank ¢ the field-magnet may be givenany
circular position and fixed in any particular
position by means of aset-screw ¢% As the
relative speed of the armature to the field is
constant, the position of the armature at the
end of each rotation can be shifted until it
has reached the desired position, as ascer-
tained by the letter-plate connected directly
to the armature-shaft, at which position the
ield will be fixed by the set-screw. Thus

the armature and letter-plate can be set for-

ward or backward to any desired position. To
illustrate this, suppose a letter (say ‘““A,” pre-
arranged between operators) is telegraphed
many times in sucecession and it is ascertained
at the receiving end that the letter “P” is
beimg photographed. The field - magnet of
the receiving-motor must then be shifted
through the angle from P to A.

The form of shutter described herein is
preferred, because it does not involve the
movement of ponderous matter in which in-
ertia would prevent rapid action, but it will
be understood that the invention, broadly
considered, comprehends the use of any me-
chanical or other shutter operated by an im-
pulse of current. The operation of sending
and receiving messages at the same time and
of sending and receiving a number of mes-
sages at the same time by this instrument
may be effected by comparatively simple
mechanism in additicn to that herein de-
scribed, and I have already devised such
mechanism, which I may make the subject of
one or more separate applications.

Having thus deseribed my invention, I
claim— - -

1. A telegraphic apparatus comprising a
mechanical pattern of a character or series of
characters, located at the sending end, means
for moving said pattern, means for present-
Ing the character or series of characters cor-
responding to the pattern at a predetermined
point at the receiving end, a source of light,
ashutter forcontrolling the admission of light

| to the said character or series of characters

at said predetermined point, an electrie cir-
cuit including a commutator and said shut-
ter-and means under the control of said mov-
ing pattern for manipulating the said electric
circuit to operate the shutter and thereby
admit light to the said character or series of
characters corresponding to the pattern.

2. In telegraphy, the combination of a ro-
tating character-plate at the receiving end of
the line, a rotating commutator at the send-
ing end moving in unison therewith and pro-
vided with contacts corresponding in posi-
tion respectively with the characters on the
character-plate, acamera atthe receiving end
arranged to photograph the characters on the
character-plate, electromagnetic apparatus
for operating the shutter of the camera, and
an electric circuit including the electromag-
netic shutter apparatus and adapted to be
closed by any of the contacts on the commu-
tator, substantially as described. |

3. In telegraphy, the combination of a ro-

tating character-plate at the receiving end of

the line, a rotating commutator at the send-
ing end, moving in unison therewith, con-
tacts on the commutator corresponding in po-
sition respectively with the characters on the
character-plate, a series of fixed contacts cor-
responding respectively to those of the com-
mutator, a circuit-closer consisting of a series

ol fingers electrically connected respectively

with said fixed contacts, means for connect-
ing one of said fingers with a source of elec-

tricity during the time the commutator is

making each complete rotation, a camera ar-
ranged so that the characters on the charac-
ter-plate will snccessively pass its aperture,
and means whereby the impulses of current
passing through the circuit-closer and com-

mutator will operate the shutter of the camera.

In testimony whereof I subscribe my sig-
nature in presence of two witnesses.

CHARLES F. EATON, JR.

Witnesses:
FRANK S. OBER,.
WM. A. ROSENBAUM.
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