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UNITED STATES

JOHN O'NEIL, OF

PateNnT OFFICE.

NEW YORK, N. Y.

AUTOMATIC TELEGRAPHY.

SPECIFICATION forming part of Letters Patent No. 306,154, dated March 5,1889.

AppEcation filed July 6, 1886, Renewed July 23, 1888, Serial No. 280,826, (Mo model.)

To all whom it may concerii:

Be it known that I, JouN O’NEIL, of the !
city, county, and State of New York, have

made certain new and useful Improvements
in Automatic Multiplex Telegraph - Instru-
ments; and I hereby declare the following to
be a full, elear, and exact description thereof.

My invention relatesin general to improve-
ments in telegraphy, and in particular to im-

provements in that branch of said art com- .
monly known by the term “automatic multi-
plex telegraphs;” and it consists in the con- |

struction, arrangement, and combination of
parts, substantially as illustrated in the ac-
companying drawings, and hereinafter de-
scribed.

Referring to the accompanying drawings,
in which similar letters of reference denote
similar parts, Figure 1 represents a plan view
of a transmitter and a receiver constructed
in accordance with myinvention. Fig. 2 isa
perspective view there>f. Fig. 3representsa
diagram view of two stations provided with
instruments constructed in accordance with
my invention and connected by a single-line
wire. Fig. 4 represents a detached detail view
of the feed mechanism. Fig. 5 is a sectional
view taken through said feed mechanism on
the line z z of Fig. 1. Fig. 6 is a sectional
detail view showing another form of counter-
acting the effect of the “tailings.” Fig. 7 rep-
resents the contact-roller ¥, provided upon its
opposite sides with feed-vollers. Fig. 8 rep-
yesents the electro-magnet 1.3 connected to a
permanent magnet. I'ig. 9 is'a diagram view
of two stations provided with instruments
construected and connected in accordanee with
my invention, showing the direction followed
by oppositely-moving currents in full and
dotted lines, respectively. Fig. 10 is a detail
view of a portion of ifs circuit-breaking wheel
M, showing its relation to the switeh-lever M.

Tn the accompanying drawingsI have shown
as one embodiment of my invention transmit-
ting and receiving instruments adapted to
receive continuous strips or fillets of con-
duetive or non-conductive paper or its sub-
stitute for the transmission and reception of
messages, and Thaveso construeted, arran ged,
and conneected said instruments with each
other, the main-line wire, and the devices for
throwing them inte and out of circuit with

' said line-wire, that said strips of paper shall
Be alternately and rapidly acted upon by cur-
rents of electricity passing from and to said
instruments, wherehy a message of one chai-
acter properly inscribed upon one of said
strips of paper—that upon the transmitter—
may be automatically sent therefrom while a
message of different character is being re-
ceived and inseribed on the paper upon the
receiver. To these ends I secure the trans-
mitter T and receiver R to a common base 4,
preferably made of wood, but which may be
made, if desired, of metal properly insulated
from said instruments.

The transmitter and receiver-are in con-
struction and operation very similar. T will
therefore designate similar parts in said in-
struments by the same letters, distinguished
the one from the other by the use on the re-
ceiver side of two letters—as, for instance, «
for a part of the transmitter, and « « for a
similar part of the receiver.

B BB designate the paper-receiving spools,
which are mounted upon screw-threaded studs
b bb, that project from posts b’ bl secured
to the base, and are provided with tension-
regulating nuts 0 bb%

The paper strips C CC pass from said spools
through guides formed near the upper ends
of posts D DD. One of said posts D is pro-
vided upon its top with a table formed of non-
conduetive material—as, for instance, vul-
canite—to which is secured a metallic plate,
d’, the opposite ends of which ave provided
with metallic binding-posts d? and ¢, that
support a strip of non-conductive material,
d%, which extends from one to the otherof the
posts d? and @3, and is provided with-a bind-
ing-post, d% upon which the stylus-carrying
arm or spring E of the transmitteris pivoted.
The corresponding post, DD, of the receiver
is provided at its top above the paper-guide
D D* thereon with a binding-post, dd’ to
which its stylus-arm EE is pivoted.

TFrom the posts D DD the paper passes to
and about metallic contact-rollers F FF,
which are mounted in frames f 17, hinged to
contact-plates /7 777, having binding-serews

2 £#2 and secured upon non-conductive tables
£33 held within frames f* /% fixed upon
the tops of posts f3 £/, that project from the
; base A.
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The rollers I' I'F and the paper strips there-
on.are held by springs /% f7¢%. (see Fig. 4,)
pressed firmly against feed-rollers G GG,
preferably formed of soft rubber; mounted
upon shafts ' GG’, which have pointed or
centered ends that are journaled within the
recessed eunds of screws g gg, which pass
through the sides of the frames f* ff4

g’ gg’ designate ratchet-wheels, which are
rigidly secured upon said shafts G’ GG’. The
teeth of said wheels are engaged by spring-
pressed pawls ¢* g¢? pivoted upon arms g?
gg% loosely hung upon the shafts'G’ GG’ and
held from lateral movement thereon by col-
lars ¢* gg*. The arms ¢* ¢¢® are connected by
rods ¢° gg® with upswardly-projecting rods or
bars H HH, pivoted at their lower ends in
bearings h hh, secured to the base A.

If desired, the contact-rollers may be pro-
vided at both sides with feed-rollers having
rubber covering similar to that shown. (See
Fig. 7.) The rods-or bars H HH are vibrated
back and forth to rotate the feed-wheels by
the following means, viz:

I I designate armatures which are secured
to said bars H HH near their lower ends and
within the fields of electro-magnets I’ II’,
which are secured tothe posts 73 /f% whereby
when said magnets are energized, as herein-
after described, the rods or bars 11 HII and
their connected pawl-arms ¢*¢g®will be moved
forward to rotate the ratchet-wheels and feed-
rolls of the shafts G’ GG’. When said mag-
nets are demagnetized, the rods or bars H and
HH and their attached armatures are drawn
backward when the machine is not in use by
springs 4 ¢, which are connected at their op-
posite ends to said rods or bars and to ten-
sion-studs ¢’ </, that project from the hase A.
The back-and-forth movement of the bars I
HH is limited by serews & /&, that operate in
studs & 4!, projecting from the hase. Jam-
nuts 4° 4° prevent said screws from furning
when adjusted.

I prefer, for reasons hereinafter set forth,
that the armatures I IT shall be operated in
unison the one toward the other from its
electro-magnet I’ II’. To this end I connect
the rods or bars IT IIII together in any pre-
ferred manner—as, for instance, that shown
herein, which consists in a cord or wire, 2,
that extends from one to the other of said
bars. .

K KK designate rods which project later-
ally from the bars I H1I, and are provided at
their ends with binding-posts & L/, to whieh
conducting-wires, hereinafter referred to, are
connected. Said bars are cach preferably
formed in. two parls and connected together
by aninsulating-block, &" and kk’. Thestylus-
carrying arms or springs E EE extend to
points immediately over the contact-rollers I¥
FF, and are provided thereat with rolling
electrodes K’ EE’, which bear lightly upon the
paper on said rollers, and are vibrated from
side toside thereof by the following-deseribed
means, viz:

399,154

E? designates a bar of non-conductive ma-
terial, which connects the arms ov springs E
EE together, and is provided at its center
with an aperture to receive a bar or rod, L,
that is pivoted atits lower end in proper man-
ner in bearings /, secured to the base A, and
provided with an armature, I”, placed within
the fleld of an electro-magnet, 1.2, secured to
a post, I/, projecting from the base A. A
spring, P, that extends from the bar L to a
tension-post, %, operates to move the armature
from the magnet when the latter is demag-
netized.
the bar L is limited by a screw, I, that oper-
ates in a post, &%, secured to the base, and held
stationary by an ordinary jam-nut. ‘

As will be hereinafter described, the cur-
rents from and to the transmitter and receiver
pass successively through the electro-magnet
L2 in opposite directions, thereby reversing the
polarity of said magnet each time the trans-
mitter or receiver is thrown into or out of cir-
cuit, whereby the armature 1.” is alternately
and rapidly attracted and repelled by said
magneft, thereby, through the rod I, impart-
ing a rapid vibratory movement to the stylus-
carrying arms or springs E EE.

As will be readily understood, the tail-
ings consequent in the magnet 12 upon the
stoppage of thecurrentin one direction theve-
through - will operate to aid the cuarrent,
which, as before stated, is immediately passed
through said magnet in direction opposite to
the first,

The transmitter 1" may be thrown into and
out of gircuit by any desired style of cireuit-
breaker, one form of which I have shown in
the accompanying drawings, and which con-
sists in a toothed wheel, M, rotatahly mounted
upon a stud, m, projecting from a standard,
m’, secured to the hase A.
vided with a handle, m? and its teeth oper-
ate in connection with a tooth formed omn a
lever, M/, pivoted to a stud, M? that projects
upward from a contact-plate, N, secured to
the base A. Thelever M’ is provided with a
distance-serew, the end of which is normally
held by a spring, m' in close contact with a
stud, N’, that projects from a contact-plate,
N? secured to the base. _ ,

O designates a contact-plate, to one end of
which is secured a binding-post, O’, to which
the main-line battery-wire is secured in the
ordinary manner. ,

0% designates a switch pivoted to the oppo-
site end of said plate O to establish -cireuit
between said plate and the plate N2

P designates a contact-plate secured to the
bhase A, and provided at one end with a bind-
ing-post, P/, to which is secured, in the usual
manner, a short section of conductive mate-
rial, p, to serve a purpose hereinafter de-
scribed. To the opposite end of the plate P
is pivoted a switeh, P?, which is adapted to
be placed in contact with either of the con-
tact-plates N or N2 to throw the lever M’ into
or out of circuit,

The back-and-forth movement of

This wheel is pro-
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As will be observed, the magnets I’ TI” are
interposed in the main-line cirzuits of the
transmitter and receiver, respectively, and
that consequently the currents to and from
said main line will pass through said magnets
cither before or after passing through the pa-
per upon said instruments, the different di-
rections of which current necessitates differ-
ent arrarigements of the conducting-wires to
and through said instruments to said main
line. To clearly show said different arrange-
ments of the wires I have illustrated the first—
to wit, that in which the current first passes
through theelectro-magnet—byalternate dash
and dot lines, and the latter—to wit, that in
which the current first passes through the
paper—by dotted lines, and will hereinafter
trace the course of the emrrents through the
instruments to main line from and to the
main-line hattery and ground. -

Tt will also be undersiood that the message
impulses from the main-line battery are de-
signed to operate electro-magnets I’ and 11
of the feed mechanism, whereby the construe-
tion and operation of my improvément are
greatly simplified. If desired, however, said
electro-magnets may be operated by a local
Dattery, the magnet L2 being alone interposed
in the main-line cirveuit.

- I preferably employ non-conductive trans- -
mit{ing-strips or-fillets of paper inscribing

the message to he sent thereon in conduetive
ink or with @ soft lead-pencil, the metallic

elements of which latter when forced into the |

paper form a good conductive medinm from
the stylus to the conducting-roller below; or

«aid transmitting-strips may be composed of .
suitable conductive material, in which case .

non-conduetive ink is used to write the me
sage thereon.  Fhe receiving strip or fillet is

impregnated or coated with any desired soln- |

tion which is adapted to bhe readily decom-
posed by electrolysis.

The operation of my device is as follows:
Assuming the instruments at one station to
he in proper working order, the transmitter
having its strip of paperinseribed with-a mes-
sage to he sent, the receiver provided with re-

ceiving-strips of proper quality, and both in |
connection with similarly construeted and !

cquipped instruments at a distant station to

and from which messages are to be'sent and i

veceived, T will first trace the current through
the course indicated by dotted lines, in which
it will be remembered said current passes

From the post kk the current passes to and
through the magnet L2 energizing said mag-
net, and thereby vibrating the stylus-carry-
ing arms toward the receiver side of the in-
strument. Irom the magnet L* the current
passes to the insulated post Ie, which, inas-
much as the armature-carrying bars H and
HH of the magnets 1’ and II” are positively
connected together, as hereinbefore described,
is now in contact with the binding -post 1.
Thence the current passes to the binding-
post @ of the arm E, thence through said arm
and its stylus to and through the paper strip
C to the contact-roller ¥, thence through the
frame fto post f% thence to a binding-post, 2,
secured to the Dase, A, thence toand through
the electro-magnet 1’ to binding-post 3, and by
line 40 to the main line ML. The magnet I’
is energized by the passage of the current,
whereby its armature I and the bar H, to
which the armature is attached, are drawn for-.
ward, which movement, through the connect-
ing-bar ¢7, arm ¢, pawl and ratchet wheel ¢
and ¢’, operates the feed-roll G to move the pa-
per strip forward. Said movement of the bar
M, also through the connection @, draws the
armature IT of the receiver away from its mag-
net I¥, and at the same time moves the in-
sulated posts & and bk away from posts P’
and 1, and into contact with posts 4 and 5,
thereby breaking the circuit through the
transmitter to main line and closing the cir-
cuit therefrom to the reeeiver.  When the cir-
cuit is so closed, the current from the distant
station passes by line 41 from the main line
to post 4, thenee to insulated post e, and thence
to and through the magnet L% changing the
polarity of said magnet, therehy causing it to
first repel and then atteact its armature, and
thereby, throngh the bar L, to vibrate the
stylus-caveying arms E EE.  From the mag-
net L? the current passes to insulated post kk,
thenee to post 5, with which it is now incon-
tact, thence to the binding-post dd® of arm
KE, thence through said arm, its attached
stylas, and the receiving-strip CC to contact-
roller FI¥ and its frame ff? to postff’, thence
to post G, thence, as shown by line 42 in Figs.
o and 9, to and through the electro-magnet 11/,
and thenee to post 7 and earth. The magnet

"Il is energized by the passage of the current,

throngh the paper to the feed-magnets. Start-

ing, TFdesignates theearth,and MBthe main-
line battery, from which the current passes to
the binding-post O, thence through the plate
O and switeh O? to plate N? from which it

passes either directly or through the circuit- :

breaking lever M’ to the switch P* and post
P’, thenee through conductor p to the bind-
ing-post L/, which, it will be remembered, is
insulated from its actuating - magnet, and
which is drawn by the hand when starting
current into contact with the conductor p.

and through the consequent forward move-
ment of its armature moves the feed-roller of
the receiver forward, draws the armature Iof
the transmitter from its magnet I’, and re-
turns the insulated posts & and bk into con-
tact with the posts P’ and 1, thereby throw-
ing the receiver out of and-the transmitter
into eircuit with the main line. The cirenit
through the transmitting-instrument may be
either continuously interrupted or wholly
broken through the medium of the ecircuit-
breaking wheel M or the switches p? or O%
when necessary, the former of said operations
being facilitated by theserrated periphery of
the wheel and the relation of said wheel to
the pivoted switch or lever M’, the distance
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or contact screw in the end of which latter is
alternately moved into and out of contact
with the stud N’ by the rotation of the wheel,
as will be readily apparent. If desired, the ¢ir-
cuit may be wholly broken by bringing one
of the teeth of the wheel M to rest upon the
upper end of the spur 10 of the lever M’,
thereby elevating the free end of said lever
from the stud N’, as well as by moving the
1o switch P? ont of contact with the plates N
or N2

From the foregoing the operation and pur-
pose of the circuit-breaking wheel will be un-
derstood without further description.

So far as described, it will be apparent that
1no provision has been made eitherin the con-
struction or arrangement of the mechanism
or conductor comprised in my invention to
counteract the efféect upon the strips or fillets
C and CC of the tailings consequent upon
the demagnetizing of the electro-magnets I’
II’, which, as has been shown, are interposed
in the main-line circuits of the transmitter
and receiver respectively. To fully protect
said strips from damage by said tailings, I
provide each of the stylus-carrying arms E
and EE with devices that shall operate to
positively raise said arms out of contact with
said strips C and CC at the moment the mag-
net in the circuit with said arm is demagnet-
ized, and I also arrange the conductors in
such manner that the current shall pass
through said magnets before passing through
said strips. To these ends R’ RR’ designate
props, hinged to the supports upon which
the arms E and EE are mounted below the
same and connected by arms S SS with the
feed-pawl arms ¢° and g¢° of the transmitter
and receiver, respectively. When the bars
H HH are moved backward, said props will
move in unison therewith and will operate
to raise said arms, as will be understood.
When this construction of parts is employed,
-1 preferably arrange the conduncting-wires
so that the course followed by the currents
is as follows: Starting at post P/, the cur-
rent passes to in:ulated post %k, and thence
through magnet 12 to insulated post %, as
hereinbefore set. forth. From said post the
current passes to post 1, thence, as shown by
line 44,"Fig. 2, to and through the magnet I’
(see dash and dot lines) to the binding-post
of stylus-holding arm E, thence through said
arm, its stylus, and strip C to the contact-
roller F, thence through frame fto post f?
thence to post 3 and main line, the return
current passing from post 4 through insulated
post k, magnet 12 and insulated post %k, to
post 5, in manner hereinbefore described.
The current passes from post 5 to and through
electro - magnet 11’ to post dd® of arm EE’,
thence through said arm, its stylus, and the
paper CC to contact-roller FF, and thence
to post 6 and earth, as shown by dash and
dot lines.

By this described construction and arrange-
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ment of parts I am enabled to throw each

magnet I’ or II” entirely out of eircuit with
the main line, and also through the medium
of the props R with the arms E EE, thereby
effectually guarding against damage to the
paper strip from reflex currents from said
magnets, as before stated. By reference to
Fig. 9, which represents a diagram view of
two stations provided with instruments con-
structed and connected in accordance with
my invention, the course followed by the
above-deseribed currents will be clearly ap-
parent. '

If desired, the transmitter may be made to
fulfill the function of a receiver.

If desived, the magnet 1* may be a per-
manent magnet; or said magnet L? may be
connected in any desired manner with a por-

_manent magnet. :

It will be observed that the strips C and ('C
are moved forward in step-by-step motion by
the described devices for operating the feed-
rollers thereof. ’

If desired, the feed mechanism of both trans-
mitter and receiver may be located at the
same end of the base A, the stylus-carrying
arms thereof being arranged to move in the
sanie or in contrary directions. The con-
ducting-wires from the binding-posts 1 and 5
may connect with the bottom of the posts L
or D and DD, as shown at 48 in Fig. 2, when
the wires are arranged in this manner. 1 pro-
vide that reflex or induced currents from the
several magnets comprised in my invention
may be counteracted in the event of the mech-
anism for that purpose, hereinbefore de-
seribed, becoming inoperative by the follow-
ing means, viz: 6, Fig. 6, designates a rub-
ber ring, which is placed upon the binding-
posts " and dd’ of the arms E and EE, as
shown, or with the posts D and DD, and holds
in position a metallic (preferably copper)
ring, 7, which is connected by a wire, 8, with a
ground-plate, 9, by which induced currents
passing through the posts in the direction or
contrariwise of the arrow 10 will be counter-
acted, as will be readily nnderstood. _

If desired, the mechanism above described
may be used in connection with the prop R’
and its actuating-rod, hereinbefore described.

-To insure that the strip or fillet may have
the proper degree of moisture, I provide a
fluid-receptacle, 13, (see Fig. 4,) securing the
same to the plates /2 ff® in advance of the
metallic rollers F FF, and placed within said
receptacles rollers 14 and 15, the lower, 14, of
which is preferably made of vulcanite and
operates as a brush to dampen the paper fil-
let. Theother,15,is preferably made of metal,
and operates as a press-roll to remove super-
fluous fluid from said strip in its forward
passage between said rollers, for which rea-
son I employ springs 16 to connect the bear-
ings of said rollers, as shown.

Any desired form of battery may be em-
ployed in connection with the devices shown
and described. '

Without limiting myself to the precise con-
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struction and arrangement of parts shown, I
claim—

1. In an automatie multiplex-telegraph in-
strument, a continnously-energized electro-
magnet interposed in the main-line cirenit
and independent intermittently - energized
electro-magnets in alternate circuit with said
main line, in combination with styluses vi-
brated by said continuously-energized mag-
net and independent electrodes in intermit-
tent circuit with said main-line cireuit, sub-
stantially as deseribed. '

2. In an automatic multiplex-telelegraph
system, a combined transmitting and receiv-

-ing instrument, each having supports to re-

ceive material on which the message is written
oris to be recorded, a single electro-magnet in-

terposed in the® main -line cireuit, continu-

ously-vibrating separatestylusesor eleetrodes
connected to a vibrating armature pivoted in

the field of said electro-magnet, and mechan-

ism, substantially as deseribed, to intermit-
tently throw said electrodes into and out of
said main-line eirenit, as-and for the purpose
set forth.

3. A continuously-energized electro-magnet
interposed in the main-line cireuit, a vibrat-
ing armature therefor, and independent elee-
tro-magnets in intermittent circuit with said
main line and provided with armatures posi-
tively connected together, in combination with
styluses, connections between said styluses
and the armature of the continuously-ener-
gized magnet, electrodes carried by said sty-
luses, message-fillets in normal contact with

said clectrodes, feed mechanism for said fil-

lots, and connections between the armatures
of said independent magnets and said feed
mechanism, substantially as deseribed.

4. In an antomatic multiplex-telegraph in-
strument, a message-fillet, a support therefor,
and feed mechanism to move said fillet in for-
ward direction, a stylus having an electrode
in normal contact with said fillet, an arma-
ture to vibrate said stylus, a continuously-
energized electro- magnet included in the
main-line circuit to actuate said armature,
and independent intermittently - energized
electro-magnets, substantially as described,
armatures therefor, and connections hetween
caid armatures and said electrode to automati-
cally throw said eleetrode into and out of the
waintine cirenit and into and out of con-

taet with the message-fillet as and for the pur-

pose specified. :

5. In an automatic multiplex-telegraph sys-
tem, a combined transmitting and receiving
instrument having supports to receive ma-
terial on which the message is written or is
to be recorded, means, substantially as de-
seribed, to move said material in forward di-
rection, separate styluses or electrodes con-
nected together and to an armature pivoted
in the field of an electro-magnet, which is
contintously closed to the main-line cirveuit,
and mechanism, substantially as deseribed,
to intermittently throw said electrodes into

and out of cirenit with the main line, as and
for the purpose specified. ,

6. In an automatic multiplex-telegraph sys-
tem, a transmitter and a receiver placed in
juxtaposition and provided with supports to
receive strips on which messages are written
and are to be recorded, means to move said
strips eomsecutively in forward direction,
separate styluses connected together and to a
vibrating armature pivoted in the field of a
single electro-magnet, which is interposed in
the main-line circuit, whereby the said sty-
luses ave vibrated over the surface of said
material, and means, substantially as de-

seribed, for throwing said styluses alternately

out of contact with said material and out of
cireuit with the main line, as and for the pur-
pose set forth.

7. A transmitting-instrumentand a receiv-
ing-instrumentin juxtaposition, each havinga
messgage-fillet, a support and feed mechanism
for the same, andastylusorelectrodein normal
contact with said fillet, & connection between
said styluses or eleetrodes, an armature to vi-
brate said electrodes simultaneously, a con-
tinuously-energized electro-magnet to actuate
said armature, and intermittently-actuated
electro-magnets independent of said -continu-
ously-energized magnet, to actuate said feed
mechanism and to intermittently throw said
electrodes into and out of circuit with’ the
main line, subtantially as deseribed.

8. A multiplex-telegraph instrument pro-
vided with a transmitting-instrument and a
receiving-instrument in juxtaposition, each
having a message-fillet, a support and feed
mechanism forsaid fillet, and a stylus orelec-
trode in normal contact wich said fillet, con-
nections between said styluses or electrodes,

a eontinuously-energized magnet interposed .

in the main-line circuit to simultaneously vi-
brate said electrodes, in ecombination with de-
vices to positively move said electrodes out
of contact with said fillets, intermittently-en-
ergized electro-magnets interposed in the cir-
cuits of said transmitting and receiving in-
struments, and connections between said
magnets, feed mechanism, and contact-break-
ing devices, substantially as deseribed.

9. An automatic wnultiplex-telegraph in-
strument having a transmitting and a receiv-
ing device provided with styluses intermit-
tently in civcuit with the mainline, connected
together and to the vibrating armature of an
electro-magnet interposed in the main-lineecir-
cuit, electro-inagnets interposed in the cireunits
of said transmitter andsaid receiver andalter-
nately energized by message-impulses over
said main line, and means, substantially as
described, connected to said magnets to feed
the message sending and receiving material
in forward direction, and to automatically
and intermittently throw the transmitting and
receiving instruments into and out of the
main-line eireuit, as and for the purpose set
forth.

10. In a combined transmitting and re-
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ceiving instrument, styluses, which are inter-’

mittently thrown into and out of the main-
line cireuit, are connected together and to a
vibrating armature pivoted in the field of

; and operated by the intermittently-reversed

polarity of a single electro-magnet interposed
in the main-line circuit, supports to receive
material on - which the message is written or
is to be recorded, feed mechanism to move
said material in forward direction, mechan-
1sm to move said styluses out of contact with
said material, and intermittently-operating
electro-magnets interposed in the circuit of
cach of said instrumments and connected to
said feed mechanism and to the mechanism
by which the styluses are thrown out of eon-
tact with said message sending and receiving
material, as and for the purpose specified.

11. A transmitting-instrament and a re-
celving-instrument placed in juxtaposition
and provided with message-fillets, feed mech-
anism therefor, and with conneeted styluses
having electrodes in normal contact with said
fillets, a continuously-energized electro-mag-
net to vibratesaid styluses, an intermittently-
energized electro-magnet included in the eir-
cuit of each of said magnets and provided
with armatures, positive connections between
said armatures, and stops to limit the move-
ment thereof, connections between said arma-
tures and feed mechanism, devices to move
said electrodesout of contact with said fillets,
and connections between said devices and
thearmatures of said intermittently-energized
magnets, substantially as deseribed. _

12. In an automatic multiplex-telegraph
system, a transmitting and a receiving instru-
ment having metallic rollers F TT to receive
strips of material on which messages are writ-
ten or are to De recorded, styluses or elec-
trodes E' EE’ in contact with said material
and attached to vibrating arms E EE, which
are connected together and operated by a
vibrating armatuve pivoted in the field of an
electro-magnet which is interposed in the
main-line eircuit and adapted to be intermit-
tently energized by oppositely-moving mes-
sage-impulses over said main-line civenit, in-
termittently-operating electro-magnets inter-
posed in the circuits of said instruments and
connected to feed mechanism to move said
material in forward dirvection, and mechanism
to throw said arms E EE and clectrodes E’
EE” out of eontact with said material, as and
for the purpose set forth.

13. A transmitting and a veceiving instru-
ment placed in juxtaposition and provided
with electro-magnets T/ and I/, interposed in

399,154

the circuits of said instruments, respectively,
and having armatures I and II, positively
connected together and provided with bind-
ing-posts & and &k, which arve insnlated from
said armatures, rods or bars 11 HH, and con-
necting-rods from said bars to operate feed
mechanism arranged to move message send-
ing and receiving material in forward direc-
tion and to move electrodes which are nor-
mally in contact with said material out of
contact therewith, substantially as described.

14- In an automatic multiplex-telegraph
system, the combination of a transmitting
and a receiving instrument provided with
vibrating stylus-carrying arms .E EE, me-
tallic rollers F FF, to receive strips or fillets
of proper material on which messages are
written or are to be recorded, and means,
substantially as described, to operate said
arms and rollers, with pivoted props R RR
and arms S 88, connecting said props with
feed mechanism, as and for the purpose speci-
fied.

15. The ecombination of the vibrating stylus-

carrying arms E EE, metallic vollers F FF,

feed-rollers G GG, having feed ratchet-wheels
and pendent arms provided with spring-
pressed pawls, and means, substantially as
described, to operate said feed-rollers, with
material on which messages are written or to
be recorded, and pivoted props R RR and
connecting-rods S 88, substantially as de-
scribed.

16. The combination, in a multiplex-tele-
graph instrument and with the message re-
ceiving and transmitting fillet thereof, of a
Aunid-receptacle, 13, having rollers 14 and 15
arranged therein and upon opposite sides of
said fillet, contact-rollérs I and FF, and feed-
rollers having intermittent rotary motion,
substantially as described.

17. The combination, with the message re-
ceiving and transmitting fillet of a receiving
or transmitting instrument, of intermittently-
rotating feed-rollers and a fillet-dampening
device comprising a flaid-receptacle, a vul-
canite roller, 14, and a metallic roller, 15, op-
erating therein, and a spring, 16, connected
to hold said rollers in contact with the oppo-
site sides, respectively, of said fillet, substan-
tially as described.

Intestimony whereof T havesigned my name
to this specification in the presence of two
subscribing witnesses.

JOHN O’NEIL.

Wilnesscs:

CHARLES E. TOSTER,
WM. T, FARNHAM.
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