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Lo «ll whaom 16 vty coneeri:

Be 1t known that I, Turrio Giara, of Bos-
ton, 1n the county of Sutfolk and State of Mas-
sachusetts, have invented certain new and use-
ful- Improvementg in Multiplex - Telegraph

Systems, of which the tollﬂwmﬂ 1S a speclﬁ-'

cation.
This invention has relation to multiplex-tel-
egraph systems, and has for its object to pro-
vide certain improvements therein by means

‘of which a large number of messages may be

sent over a amﬂle line in both directions at
the same time.

- Theinvention contemplates the employment
with each line of sending apparatus and re-
celving apparatus at each end thereof, the
sending- apparatus consisting of a plumhtv
of keyboar ds stmilar, for instance, to those of
atypewriter, and the recelving apparatus con-
sisting of a plurality of separate printing

meclmmqm‘s each printing mechanism bomﬂ

similar to that of a type-writer.

Considering the invention in its simplest
form, 1t consists of a transmitter having a
-5m016 set of keys, a receiver compr ISIng A4
printing mechanism’ having a single set of
type-bars, and a single conductor or line, each
of the transmitter-keys being adapted to be
electrically connected by a branch eirenit with
one of a series of contacts or sections at the
sending-station, and each printing-key being
similarly connected by a separate branch cir-

cult with one of a series. of contacts or sec-

tlons at the receiving-station. In the send-
ing apparatus and in the receiving apparatus
there are movable brushes or contacts adapt-
ed to travel successively over the stationary
sectlons or contacts with which the sending-

keys or the printing-bars are severally con-
Any suitable motive power may be

~nected. .
ntilized for effecting the movement of the
brushes or contacts, mechanism being em-
ployed for automatlca,lly synchmnumn the
movement of the said contacts or brushes.
In order that the apparatus may be utilized
for sending messages in both directions over
the same conductor, there is on each end of
the conductor or line both a sending appara-
tus and a receilving apparatus, and in order

that from each c~~enf;h]:1¢:-* apparatus a number
of messages may be sent said apparatus in-
cludes a plm ality of keyboards and a pluaral-
1ty of sets of stationary contacts or sections.
there being of course a similar number of
sets of typﬂ-bmq or printing mechanisms at

1N succession.

disks and which are

the receiving end, with an equal number of
sets of sectlom or contacts properly connected
thereto. Preferably the stationary contacts

or sectlons are arranged in series upon a flat

dlS]a, over which the movable contact travels
In order that one operator
may not interfere with another operator in
sending a message, means are provided by

which the keys of each ke eyboard are loched
against actuation except when the movable
contact enters that seoment of the disk in
which are located the contacts for that par-
ticular keyboard.

As an extension of this invention there may
be located upon each sending-disk a plurality
of sets of contacts or sections for use in con-
nection with another line, there being corre-
sponding sets of sections upon the receiving
apparatus, with the proper number ot hev—
boards and printing mechanism for use. in
connection therewith.

It will Dbe understood that in the employ-
ment of the term ‘"line” the invention is not
limited thereby to a telegraphic system in
which a metallic conductor is employed, tor
the Invention may be embodied in the wire-
less system with equal facility, as will be sub-
sequently explained in detail, and by said
term 1 therefore include any means for ef-
fecting the transmission of an electrical im-

pulse from the sending to the receiving ap-

paratus.

Referring to the drawings, Ficure 1 repre-
sents diagrammatically one form of tele-
graphic system embodying the invention.
Fig. 2 vrepresents the same, but shows the disks
Whlch carry the commutator sections or con-
duits in side elevation and illustrates how the
movable contacts are mounted and actuated.
Kig. 3 represents an enlarged diagrammatic
view of the sending and receiving apparatus
at one end of the line. Fig. 4 represents dia-
crammatically the invention as embodied in
the wireless system.

1t will be understood at the outset that I
have not attempted to illustrate the apparatus
in detaill on account of the confusion that
would result; but I have illustrated so much
of the system as will enable one skilled in the
art to embody the invention in practically

working form.

Releulnw to the dlmvmu% 10 11 indicate
two disks, w vhich for convenience I shall term,
respectively, the *" sending” and *‘ receiving”
located at the stations A
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and B, respectively. On the disk 10 are
placed a plurality of sets of sections or station-
ary contacts, said sets being indicated at «, 0,
¢, d, e, and £, the contacts in each set being
insulated from each other and being indicated
at 12. On the receiving-disk 11 are similar
sets of contacts or sections, which are respec-
tivelyindicated at ¢, 4, 7, 7, &, and m, each 1n-
sulated section or contact being indicated at
13. The contacts or sections of each set of
the sending apparatus are adapted to be con-
nected by branch circuits with the keys of
the keyboard of a type-writing machine, so
that there are as many keyboards as there are
sets of contacts upon thedisk. InFig.1two
keyboards are illustrated for two different sec-
tions, they being conventionally shown by
dotted linesat 14 15. But one key isshown in
each of the keyboards, as at 16 and 17, respec-
tively: butasstated it will be understood that
in each keyboard there is one key for each of
the sections or contacts in the set reserved for
it on the disk.

Referring now to the receiving-disk at the
station B, it may be stated that thereis a sin-
ole complete printing mechanism for each set
of stationary contacts g A <, &c., two print-
ine mechanisms being conventionally illus-
trated by dotted lines, as at 18 and 19. These
" printing mechanisms have not been illustrated
in detail, there being shown in each case a sin-
ole type-bar20 or21. Thesectionsor contacts
18 of one set thereof on the disk 11 are con-
nected by branch circuits with the several de-
vices which actuate the respective type-bars
of the printing mechanisms. The type-bar-
actuating mechanisms are illustrated conven-
tionally as electromagnets 22, the coils 23 ot
which are in branch circuits 24, connected, re-
spectively, to the contacts or sections 13.  Re-
ferring once again to the sending-disk and 1its
adjuncts, it will be observed that each key 16
or 17 of the keyboards is adapted to close a
circult 25 from the source 26 of electricity to
one of the contacts or sections12. All of the
branch circuits 25 may be connected with the
same source 26 of electricity.

27 represents an arm which rotates with a
shaft about an axis concentric with the disk
10. The said arm carries a movable contact
98, which is electrically connected by a con-
ductor with a brush 29.
a conductor 291 is connected to the coils of a
duplex relay 81. One of the coils of said re-
lay is connected electrically to the conductor,
which in this case constitutes the main line 30,
the other coil being connected with the arti-
ficial line 701, which consists of the resistance
71 and the condenser 70. At the other-end
of the line 30 it is connected to the coils of a
duplex relay 32, there being another artificial
line 331, comprising a condenser 33, and a re-
sistance 34, and grounded at 35. Kach arti-
ficial line is equal 1n resistance and capacity

to the main line. The relay 32 is adapted to

From the brush 29

“apparatus and a receiving apparatus.

the station B there is a sending-disk 51.

close a local cirenit 36 at the station B through
a brush 87 on an arm 38, journaled on an axis
concentric to the disk 11. The said arm 33
rotates in synchronism with that at 27, and 1t
carries 4 brush or movable contact 39, elec-
trically connected with the brush 87. Assoon
as this circuit is closed to the contact 39 the
current passes therefrom to a stationary con-
tact or section 13, and thence through the con-
ductor 24. effecting the energization of the
coil 28 therein and the actuation of the print-
ing-bar 20. Consequently it will be apparent
that upon a depression at the sending-station
of a key 17 and the registering of the brush
or contact 28 with the section or contact 12,
with which said key is connected, a current
will pass out over the line 30 and close the
local circuit 36 through the brush or movable
contact 39 to effect the actuation of a print-
ing-bar corresponding to the key which was
depressed. Assuming that the two arms 27
and 88 are rotating in exact synchronism and
at a rate of speed of, say, one hundred and

fifty revolutions, more or less, per minute, 1t

will be seen that operators may work at all of
the keyboards connected with the disk 10 and

the signals will be successively transmitted

over the line 30 to effect the actuation of the
type-bars in the several printing mechanisms
connected with the contacts or sections 13 on
the disk 11.

For the purpose of preventing the actua-
tion of the keys of the keyboards other than
that in which the keys are connected with the
set, of contacts over which the movable con-

tact 28 is passing locking mechanisms are
provided.

Fach mechanism consists of a piv-
oted lock 40. which normally rests under the
keys of the keyboard to prevent the actuation
of the keys. There is one lock for each key-
board and for each lock there is an electro-
magnet 41, the coils of which are connected
by a branch circuit 42 with a segment 43 on
the disk 10. There are as many of these seg-
ments as there are sets of stationary contacts
or as there are keyboards, and the segments
are so located that when a movable contact
431 engages with one of the segments it closes
the branch circuit through the corresponding
electromagnet 41, which thereupon withdraws
the lock from under the keys of the keyboard

and permits the operator to depress the one

upon which he has his finger, the keys of atl
the other keyboards being locked at this time.

In order that messages may be sent in both
directions, there is at each station a sending
At the
station A there is a receiving-disk 50, and at
The
said sending-disk 51 1s similar to that at 10,
and it has a plurality of sets of stationary con-
tacts, each set of contacts being connected with
the keys of a separate keyboard. Two sepa-

rate keyboards are indicated conventionally at
52 58. and in each keyboard there is illustrated
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a key 54. Each key is adapted to close a branch
circult 55 to one of the contacts, the keys all
being connected in series with a source of elec-

tricity 56. On an arm 58, similar to that at 27,

1s a-contact 57, in constant electrical connec-
tion with a brush 59. Saild brush is connected
by a conductor 60 with a portion of the coils in
the duplex relay 82 in the same manner that
the brush 29 is connected with the duplex relay
31. 'TI'ne receiving-disk 50 has a plurality of
sets of stationary contacts, each set of contacts
being connected with the various actuating-
magnets 61 of the printing mechanism.

Indicated at 62 62, and in each there is repre-

sented a pI‘II]t]I](J'-bELI 63. -Movable relatively

to the disk is an arm 64, similar to that at 38,
and carrying a contact 65 in constant elec-
trical connection with a brush 66.
brush is connected to the switch 67 of the du-
plex relay 31, which closes the local cireuit

‘through said contacts 65, brush 67, and source

of electrical energy 68. The local circuit is in-
dicated at 69. When a signal is sent from the
disk 51 over the line 30, it divides and passes

‘through all of the coils of the duplex relay 31
‘and into a condenser 70 and through resistance

~71 toground and also to the mam_lme 30. From
this explanation 1t will be apparent that when
a signal 1s sent from the disk 10 the current
traverses the coils of the relay 31 and divides
1nto two equal parts, one of them going to the
‘ground through the [‘681813:111(36 and the ca-
pacity and the other going over the line to the
duplex relay 32. The SW 1tch 321 of the relay
32 closes the local circuit 36 through the
proper contact of the receiving-disk 11. As
the current passes over a line it has no effect
upon the switech 67 at the station A. In the

same manner when a signal is sent from the

sending-disk 51 of the station B it produces no
effect on the duplex relay 32, but causes the
closing of the local circuit 69 at the station A.
At the station B 1t will be understood that the
disk 51 has segments 711 corresponding to
those at 43 on the disk 10, the sald segments

“being arranged in multlple with relatlon to

each other, but connected 1n series with a

source ot electrlmtv 72. HKach segment is in.

‘a branch circuit 73, in which there is placed an
actuating-magnet 74 for the key-lock 75, which
Ley-loch Corr eqponds to that at 40, which was
“hereinbetfore described. Aswmmﬂ* now that
all of the arms 27, 88, 58, and 64 are rotating
in Svnchmmsm .;md that the sending and re-
celving disks are properly related, it will be
apparent thatat each of the Statlons there may
be as many operators sending as there are key-
boards. The speed at which each operator
“may send his messages is limited by the num-
ber of rotations per minute of the traveling
contacts, since an operator may send an im-
pulse representing one character over the line
only when the arm of the sending-disk is on
the segment 43 corresponding to the kevboa,rd

chronous movement of

The |

two printing mechdmsm% are conventwnallp

The said

upon which he | isoperating; or, in other words,
he can send one impulse for each revolution of
the arm.

Means are provided for effecting the syn-
the AFI1S 97 }8 64
and 58, as will be explained. The two Arms
64 dnd 27 at the station A are prefembl),r
mounted upon a shaft 80, which is driven by a
motor 81 and which 1s equipped with a mo-
mentum-wheel 82 to cause it to rotate evenly.
The motor 81 may receive its enerey from a
suitable source and may consist of an electri-

-cal motor to which current is supplied by a

circuit 83. The two disks 10 and 50 are at-
tached to an upright 84, in which the shaft 80
is journaled. The two arms 27 and 64 are se-
cured to the shaft so as to rotate therewith,

each of the arms having a hub against whlch-
the stationary brush 29 or 66 acts, as best
shown In Iig. 2. At the station B the two
arms 38 and 58 are secured to a shaft 85, be-
ing journaled in an upright 86, to Whlc,h the
disks 51 and 11 are attached.

1t will be observed that on the sending-
disk 10 there is, between each adjacent set
of statlonary contacts, an additional contact
90, which may be engaged by the brush 28
on the movable arm whlch sweeps around
the disk. On the said disk 10 the contacts
90 are all connected in multiple with a circuit -
91 1n series with a battery or source of power
26, so that each time the brush 28 engages
one of the contacts 90 an 1mpulbe 1S sent out
over the line 30. At the receiving-disk 11
there are two insulated contacts 92 9_3., placed
between each adjacent pair of the sets g /4,
&e., ot smtionau contacts 13. T'he contacts
99 me connected in multiple with a circuit 94,
and the contacts 93 are connected in mulbl-
ple with the circuits 95. The circuit 94 in-
cludes an electromagnet 941, and the circuit
95 includes an e]ectlomawnet 951, each of the
circults then grounding, as _mdlc.:wed When
an impulse comes overthe line 30 to the br uéh-
39, (it being assumed that the arm 38 ismoving
in synclnomsm with the arm 27,) the current
will pass from the brush 39 and divide into the
cucmts 94 and 95; but if the arm 38 lagsor is
in advmce of the arm 27 the current will
flow into either one or the other of said cir-
cuits. This is forthe purpose of accelerating
or retarding the motor which driv es the arm
38, as will be now explained.

The arbor 85 is driven by a motor 100,
there being a momentum-wheel 101, as shown
in Fig. 2. dThlS motor is preferably electrical
and.receives 1ts current from a circuit 102.
The said circuit includes a stationary contact
103, a switch 104, a movable contact 105, and
a rheostat or variable resistance 106, as
shown in Figs. 1 and 2. The switch 104 is

under the control of an electromagnet 107,
placed in a branch circuit 108, cannected 1N
series with the duplex 1elay-—sw1tch 321 and
‘T'he movable contact 105,

orounded at 110.
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which coacts with the resistance or rheo-
stat 106, is under the control of the two
electromagnets 941 951 and is adapted to be
moved in one direction or the other, thereby
to throw in or throw out more or less of the
resistance-coils of the rheostat 106 to efiect a
variation in the speed of rotation of thearma-
ture of the motor 100. Xach time that an
impulse is transmitted over the line 30 to the
station B the duplex relay 32 is energized to
close the local circuit 86 through the brush 37,
the contact 39, and one of the printing-bar-ac-
tuating magnets 23, and at the same time, how-
ever, a portion of the impulses passes through
the branch circuit 108 and through the elec-
tromagnet 107 to close the motor-circuit 102.
These impulses over the line 30 tollow each
other so rapidly that the residual magnetismin
the magnet 107 serves to keep the switch 104
closed practically all the time, and therefore
the arbor 85, which carries the arms 38 and 58,
will be constantly rotated. When the arm 27
of the disk 10atthestation A and the arm 38 of
the receiving-disk 11 of the station B are ro-
tating in exact synchronism, the impulses
sent, over the line 30 by the engagement of the
contact 28 with the stationary contacts 90 will
have the effect of causing the impulse set up
in the local cireuit 36 to divide, a part of the
current passing out from the contacts 93 over
the cireuit 95 to the electromagnet 951 and a
part passing out through the contacts 92
through the circuit 94 to the electromagnet
941, in consequence of which the two electro-
magonets 951 and 941 will oppose each otherand
there will be no action of the movable contact
105: but should the arm 38 lag or should 1t
slightly increase in speed relatively to the arm
97 all of the current would passoutthrough the
‘stationary contacts 92 or 93, as the case may
be, to cause the movement of the rheostat-lever
105 in one direction to reduce the resistance
or else in the other direction to increase the
resistance, and thereby accelerate or retard
the speed of rotation of the armature of the
motor 100 and of the arbor 85. From this
deseription it will be apparent, therefore, that
the speed of rotation of the arbor 85 will be
automatically regulated and the contact-arm
38 thereon be caused to rotate in synchro-
nism with the arm 27 on the sending-disk.
The arm of the sending-disk 51 at the station
B is on the arbor 85, and the arm 64 of the
receiving-disk 50 at the station A is on the
“arbor 80, so that the said arms 58 and 64 will
be caused to move 1n synchronism by the
means just described. As 1t might happen
that the two motors for rotating the arbors
80 and 85 might not stop at the same point
~ when the apparatus is permitted to come to a
state of rest, it is evident that provisions must
be made for adjusting the receiving - disks
about their arbors.

Some signal is selected for the purpose of
testing the apparatus.

For instance, the key |
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representing the character © x” in the key-

hoard for the contacts « in the sending-disk
10 is depressed by the operator and a signal
is sent over the line. This has the effect of
starting the motor 100. Then the operator
at the station B rotatively adjusts the disk 11
until the type-writing machine connected with
the series ¢ of contacts on the disk 11 (which

corresponds to the series ¢ of contacts on the

sending-disk 10) prints the letter " x.” The
sending operator at B sends out a similar sig-
nal to the receiving operator at the station A,
who adjusts the disk 50 until thesignal *"x” is
transmitted to the proper printing mechanism
and the proper type-bar is actuated. Theap-
paratus is then ready for the transmission ot
messages. |

The mechanical details of construction ot
the apparatus have not been illustrated, since
they may vary greatly and may be made to
suit particular requirements. IFor instance,
the keyboards which are utilized for send-
ing the messages are preferably those of a
type-writing machine, so that the sending op-
erator not only sends the messages over the
line, but prints them on the type-writing ma-
chine that he may preserve an accurate rec-
ord of the messace which he has sent. Simi-
larly the printing mechanisms connected with
the receiving-disks are all of suitable charac-
ter, such as type-writing machines in which
the carriage is automatically shifted and the
platen automatically moved at the proper
time.

As stated at the outset, the invention may
he embodied in wireless-telegraph systems, as
illustrated in Fig. 4. The apparatus at only
one station is illustrated. The sending and
receiving disks and their connecting electrical
and mechanical mechanisms are similar to
those previously described, the means for ef-
fecting the synchronous rotation of the con-
tact-arms being no different from that here-
inbefore explained. Instead of the continu-
ous conductor 30 there is at the station a mast
200, having antenna 201, which may receive
the impulses sent from a mast at the other
station. I will first explain how the messages
are sent out from the mast 200. The conduc-

tor 202, which corresponds to the conductor

291 from the brush 29 in the system shown
in Fig. 1, is grounded 2t 203 and is connected
with an electromagnet 204. This electromag-
net controls a switch 205 for closing a circult
which includes the said switch, a source or
electric energy 206, and the primary 207 of
an induction-coil. The secondary 208 of the
said coil is in a circuit 209, which includes the
oscillator 210 and another primary 211. The
last-mentioned primary 211 is placed 1n in-
ductive relation to a secondary 212 in a cir-
cuit 218, one end of which is grounded at 214
and the other end of which is connected to
the antenna 201. This is the usual arrange-
ment of circuits in wireless telegraphy for
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sending an impulse to the antenna to be dis-
chargedintotheatmosphere. The circuit 213
includes the usual resistance 215.  From this
description it will be seen that each time a
key 1n one of the keyboards of the sending
apparatus 1s depressed a signal is discharged
from the antenna. The receiving apparatus
will now be explained. The switch 104 cor-
responds to that indicated by the same nu-
meral in Fig. 1, and it controls the motor-cir-
cuit 102, as previously explained. The local
circult 36 108 is likewise the same as pre-
viously described; but the switch 321, corre-
sponding to that indicated by the same nu-
meral in Fig. 2, is under the control of an
clectromagnet 220 instead of the duplex relay.
The said magnet is placed in a local circuit
221, mcluding a battery or source of power
222.  dald local circuitincludes a coherer 223,
two resistances 224, and the coils 295 of the
jigger. The said coils 225 are arranged in
inductive relation to a coil similar to that at
202 of the local circuit 213, previously de-
scribed. The usual condenser 226 is located.
as ordinarily, between coils 225 225, as shown.
When an impulse is received at the antenna
201, 1t acts through the jigger 225 upon the
coherer 223, whareupon the circuit 221 is mo-
mentarily closed and an impulse is received
in the local circuits 36 and 108. The print-
Ing mechanism is properly actuated in the
same manner as hereinbefore described: in de-
tail. | |
Inorderthatasinglesending apparatus may
be employed for sending over more than one
main line and be therefore utilized for trans-

mitting messages to two or more relatively

remote recelving-stations, each sending-disk
may be equipped with more than one series
of sets of stationary contacts, as illustrated in
Fig. 1, where the disk 10 as a second series
(indicated as a whole at ) is arranged con-
centrically within the series comprising the
sets @ O ¢, &, The arm 27 has a second con-
tact 400, which coacts with the contacts of
the series «, and there is a second circuit 401.
with which the contact 400 is connected by the
brush 402 and which corresponds with that at
291 and forms a part of a second main line.
(Not shown.) Kach set of contacts of the se-
ries « has 1ts separate keyboard or type-writ-
ing machine and also has the synchronizing
contacts, as previously described, which coact
with the other elements ot the motor-control-
ling mechanism. | |
To permitone receiving apparatus to be em-
ployed in connection with the sending devices
at relatively remote stations, the receiving-
disk, as at 11, may have a plurality of series
of sets of contacts, as at 405, with which a
contact 406 on the arm 38 may coact. The

contact 1s connected by a brush 407 with a
local circuit 408 similar to that at 36 and con-
trolled by signals on a main line like that at
30. - The series of contacts 405 will of course

' be connected with the proper printine mech-

anisms, as previously deseribed. |

It will be understood that many and various
changes may be made in the hereinbefore-de-
scribed system without departing from the
spirit and scope of the invention.

Having thus explained the nature of the in-
vention and described a way of constructing
and using the same, although withoutattempt-
ing to set forth all of the forms in which it may
be made orall of themodes of itsuse, I declare
that what I claim is—

1. In amultiplex-telegraph system, a main
line, aplurality of key-circuitseach connected
to a source of electrical energy and having a
contact, a revolving contact for successively
engaging said contacts respectively and con-
nected to the line, so that when a key ismoved
to close its circuit, an electrical impulse is
sent over the line upon the engagement of the
movable contact with the stationary contact
1n sald key-circuit, a plurality of printing-cir-
cuits, each having a printing device, and each
having a contact, a second revolving contact
connected with a source of electrical energy,

and adapted to successively engage the last-

mentioned contacts, a relay in the main line
for closing the circuit through said last-men-
tloned revolving contact and thereby throuch
one ot the printing-circuits when a signal is
sent over sald main line by any one of the
key-circuits, a motor forrevolving the revoly-
ing contact at the sending-station, an electric
motor for revolving the revolving contact at
the receiving-station, and means for synchro-

nizing the movement of said revolving con-

tacts, by automatically varying the speed of
sald electric motor. ' _

2. In a multiplex-telegraph system, a main
line, a plurality of sets of key-circuits each
connected to a source of electrical energy hav-
Ing a contact, the contacts of said sets beine
arranged serlally in a circle, a revolving con-
tact for successively engaging the said con-
tacts and connected to sald main line, a plu-
rality of sets of printing-circuits each having
a printing device and a contact, the last-men-
tioned contacts of said sets being arranged
serially in a circle, a second revolving contact
connected to a source of electrical energy and
adapted to successively engage said last-men-
tioned stationary contacts, means controlled
by the main line for closing the circuit through
sald second revolving contact, means for re-
volving said revolving contacts, and means
for preventing the closing of the key-circuits
of the other sets thereof when the first-men-
tioned revolving contact is in engagement with
the contacts of the key-cireuits of any one set.

3. In a system of the character referred to.
the combination of two revolving contacts,
means for revolving one of said contacts, an
electric motor for revolving the other contact,
an energy-varying device for the motor-cir-
cutt having movable contacts, electromagnets
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for actuatine the movable contacts of said de-
vice, separate circuits for said electromagnets,
and means controlled by both of said revolv-
ing contacts for diverting current into said
electromagnet-circuits. ~

4. Tna multiplex-telegraphsystem, sending
apparatus comprising a plurality of different
series of sets of contacts, a key connected to
each contact to close a circuit thereto, an In-
dependent line for each series of sets of con-
tacts, and a movable element having insulated
contacts electrically connected to said inde-
pendent lines for engaging the contacts of said
respective series of sets. -

5. In a multiplex-telegraph system of the
character described, a plurality of independent
contacts symmetrically disposed in a circle at
the sending-station; a source of electricity
connected to said contacts; a multiple number
of independent contacts symmetrically and
identically disposed in groups in a circle at
the receiving-station; a revolving contact at
the sending-station; a motor for revolving said
contact: a revolving contact at the receiving-
station, an electric motor for revolving said
last-mentioned contact; a motor-circuit; means
for varying the energy of the current in said
circuit; and electrical connections between
said groups of contacts at the recelving-sta-
tion and said energy-varying means, 1n con-
sequence of which the speed of the electric
motor is caused to vary to synchronize the
revolution of said revolving contacts.

6. In a multiplex-telegraph system of the
character referred to, a number of independ-
ent, contacts symmetrically disposed in a cir-
cle at the sending-station, a source of elec-
tricity connected to said contacts; a main line;
a revolving contact for engaging said inde-
nendent contacts and connecting them to the
main line in such manner that from them
electric impulses go over the line to a receiv-
ing-station: means for moving the revolving
contact; a revolving contact at the receiving-
station connected to a source of electrical en-
ergy, an electric motor for revolving said re-
volving contact; a number of electrical resist-
ances in series in the motor-circuit, a multiple
number of independent contacts symmetric-
ally disposed in groups in a circle at the re-
ceiving -station, each contact of the groups
being connected to an electromagnet control-
ling one of the electrical resistances in the
motor-circuit, in such manner that an impulse
sent by an independent contact of the sending-
station arrives at the receiving-station at one
of the contacts of a’group and energizes the
corresponding electromagnet which inserts 1n
or cuts outof themotor-circuit the correspond-
ing resistance. o

7. Inamultiplex-telegraph system, asingle
main line, a plurality of sending devices at the
sending - station, each including a keyboard
with a plurality of keys, a plurality of print-
ing mechanisms at the receiving-station, each

=
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printing mechanism having types correspond-
ing to said keys, and electrical connections 1n-
cluding said single main line bétween said de-
vices and said stations in consequence of which
upon the independent manipulation of the
keys in the different keyboards electrical sig-
nals are successively transmitted from the
sending devices to the said printing mechan-
isms over the same line, to cause the actuation
of the corresponding types in the correspond-
ing printing mechanisms, and the printing of
different messages by said printing mechan-
1SMS. |

8. Inamultiplex-telegraph system, a single
main line, a plurality of independent key-
hoards at the sending-station, each keyboard
having a plurality of independent keys, a
source of electricity for said keys, a plurality
of printing mechanisms at the receiving-sta-

tions corresponding to said keyboards, each

printing mechanism having a separate mov-
able type-bar tor each separate key of the cor-
responding keyboard, and means for connect-
ing the keys of the keyboards and the corre-
sponding type-bar of the corresponding print-
ing mechanisms, successively, with said single
main line, whereby different messages equal
in number to the keyboards may all be sent
over the single main line and printed at sub-
stantially the same time.

9. In a multiplex-telegraph system, a main
line, a series of independent keyboards each
having a set of keys, a plurality of sets of key-
circuits each connected toa source of electrical
energy having a contact, the contacts of said
sets being independent of each other but ar-
ranged successively in a circle or arc thereof,
a revolving contact for successively engaging
the said contacts of the different sets and con-
nected to said main line, a plurality of inde-
pendent sets of printing-circuits each having
an independent electromagnet actuating a
type, and a contact, the last-mentioned con-
tacts of said sets being arranged successively
in a circle, or in an arc thereof, a second re-
volving contact connected to a source of elec-
trical energy and adapted to successively en-
oaoe said last-mentioned stationary contacts,
means controlled by the main line for closing
the ecireuit through said second revolving con-
tact, and means for revolving said revolving
contacts, said elements being arranged as de-
seribed, whereby impulses for the different
sets of keys are sent successively over the line.

10. In a multiplex-telegraph system, a plu-
rality of independent sets of key-circuits at
the sending-station each connected to a source
of electrical energy having a contact, the con-
tacts of said sets being arranged sucecessively
in a circle or the arc thereof, a main line, a
revolving contact at the sending-station for
successively engaging said independent sets
of contacts, and connected to said main line;
a plurality of independent printing mechan-

isms at the receiving-station each having an
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independently - movable type-bar for each

character, circuits equal in number to the
type-bars, and each having an electromagnet
tor controlling a type-bar, and a contact, said
contacts being arranged 1n sets successively
1n a circle; a revolving contact at the receiv-
ing-station connected to a source of electrical
energy and adapted to suceessively engage the
sets of contacts at the receiving-station, means

i

controlled by the line for closing the circuit

through said second revolving contact, and
means for revolving said revolving contacts.

In testimony whereof I have afhxed my sig-
nature 1n presence of two witnesses.

TULLIO GIARA.

Witnesses:
.. C. STECHER,
Warrer P. ABRLL.
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