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To all whom it may concern:

Be it known that I, Caarirs K. Joxus, a
citizen of the United States, and residing at
Kansas City, in the county of Jackson and
State of Missouri, have invented certain new
and useful Improvements in Printing-Tele-
graphs, of which the following is a specifica-
tion.

My invention relates to printing-tele-
graphs; and it consists in a novel arrange-
ment of selecting-relays and associated de-
vices whereby by the operation of a single
main-line circuit controlling the selective ac-
tion of the said selecting-relays any one of a
plurality of type-bars or printing devices
may be actuated at will and other actuations
be accomplished for various operating pur-
poses, among which is a selective circuit for
causing a bell or signal device to ring con-
tinuously until a particular armature is
manually restored to normal position.

My invention consists of apparatus where-
by automatic protection is provided to the
receiving instrument against destruction by
a powerful electric energy such as is neces-
sarily used in an instrument of this char-
acter; of apparatus whereby the receiving
instrument may be adjusted to correspond
with the speed of the transmitter, and gener-
ally my invention consists in the novel fea-
tures hereinafter set forth, and particularly
pointed out in the c¢laims.

The objects of my, invention are to im-
prove and simplify printing-telegraph sys-
tems and apparatus, to simplify and im-
prove the operation of printers employing
type-bars or similar printing devices for the
several characters, to provide apparatus
whereby the ordinary dot and dash code of
telegraphy may be received and translated
into printed characters or to be used for any
other purpose desired; to provide a receiv-
ing instrument for operation by any type of
transmitter, including the slowest to the
highest speed instruments. While I have
shown a simple form of transmitter for plac-
ing to the main-line pulses of opposite polar-
ity it will be understood that 1 do not limit
myself to any particular form of transmitter
and I may use any type of transmitter to op-
erate my receiving instrument, the trans-
mitter being no part of my invention but
simply used to explain the operation of the
receiving printer.

A further object of my invention is te

Specification of Letters Patent.

Patented Jan. 24, 1911.
Serial No. 538,570. ‘

perate selective circuits for riging a bell

“continuously at each office to enforce the at-

tention of attendants. Each bell has a par-
ticular selective circuit which when operated
will ring continuously until .a particular
armature is restored to normal position by
hand. By this arrangement a printing-tele-
graph instrument may be operated in private
offices or places of business for the receipt of
telegraphic business printed upon a continu-
ous roll of paper and upon the completion of
the message the bell may be set to ringing
thus giving notice of the same to those in
charge of the instrument.

I will now proceed to describe my inven-
tion with reference to the accompanying
drawings, in which one embodiment of the
invention is illustrated and will then point
out the novel features in claims.

In the said drawings, Figure 1, is a dia-
gram showing a simple type of transmitter
and the various relays, type-bar magnets,
and circuits of the corresponding receiving
instrument or printer. Iig. 2, illustrates
one form of type-bar mechanism adapted to
be actuated by type-bar magnets. Fig. 3,
illustrates a relay controlling a plurality of
circuits through its contacts which may be
substituted for relays as shown in Fig. 1,
thus one relay as shown in Fig. 8, taking the
place of any number of relays operated in
electrical series as shown in Fig. 1, and I
claim the privilege of so operating my re-
ceiver. Fig. 4, illustrates an arrangement
for operating my receiver by a neutral main-
line relay. IFig. 5, illustrates an arrange-
ment for operating my receiver in connec-
tion with the main-line relay of a duplex or
quadruplex system, the main-line relay of
the recelving printer being connected in elec-
trical series with the main-line relay of the
duplex or quadruplex system.

It will be obvious that if the main-line re-
lay of the duplex or quadruplex system be
provided with connections through its op-
nosing-contacts and through its armature as
Ulustrated in rvelay 11, Fig. 1, then relay 11,
Tig. 5, may be dispensed with and thereby
operate the receiving printer direct from the
main-line relay of said duplex or quadruplex
system. I claim the privilege of operating
my receiver as above described.

In this system I employ for the transmis-
sion of the messages current pulses, but said
pulses vary in length, a short depression or
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closure of the operating-key and its release
representing a dot or short pulse, and a long
depression or closure of the operating-key
and its release representing a dash or long
pulse, and these pulses are usually, but not
necessarily, alternately of opposite direc-
tions.

For transmitting the characters of the |

English alphabet T may employ from one to
tive dots or dashes or combinations of dots
and dashes of the above stated number.
This number of dots and dashes would give
ample operating-magnets, which would be
sixty-two magnets, permitting the transmis-
sion of the alphabet, figures, punctuation-
marks and for the operation of spacing, car-
riage-return, shift mechanism, and capital
shift keys, such as are used on various well-
known electrical-typewriters, and leaving a
margin for any other purposes that may be
desired. For transmitting a less number of
characters than are contained in the alpha-
bet T may employ a fewer number of dots
and dashes and for transmitting a greater
number of characters than are provided for
herein I may employ more than five dots and
dashes.

Referring now to the drawings and at
first to Fig. 1, the said figure shows one
type of transmitter, which instrument will be
described more fully hereinafter, and a re-
ceiving instrument comprising a main-line
relay 11, and a plurality of relays herein-
after described. The recelving instrument
and transmitter are connected by a line-wire
82. At the transmitting end this line-wire
is connected to the operating key 83. At the
receiving end the line-wire 82, passes through
main-line relay 11, which 1a the. instance
shown is a polar relay, to ground. Main-
line relay 11, controls two local circuits 4’
and 5, connected to opposing contact-
points of the main-line relay. A battery 84,
or other suitable source of electric energy
is connected to ground and to the armature
of main-line relay 11. One or the other of
circuits 4" and 5" is completed through bat-
tery 84, according as the said armature o
relay 11, is in contact with the right-hand or
left-hand contact of said relay, however this
is not true until the first pulse actuates the
armature of main-line relay 11, into the
abnormal position, as will be more fully ex-
plained hereinafter, this being done for the
purpose of opening a circuit between bat-
tery 84 and the instrument intervening be-
tween one complete operation of a charac-
teristic signal and the beginning of the suc-
ceeding characteristic signal. Cireuit 47 is

formed by the first actuation of main-line
relay 11, which operates relay 16 into the ab-
normal position and relay 16 remains in
such position until relay 15 is operated
which operation completes a circuit passing
through the restoring-coils of relay 16 and
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thus restoring it to normal position; the op-
eration of relay 15 also completes the print
or controlling circuit and this will be ex-
plained hereinafter. A condenser 85, is con-
nected across the contact-points of the re-
lay 11, to reduce sparking.

It may be well to state here that all the
relays comprising the instiument exeept the
relays of the retarding-sets and the second-
ary selecting-relays 51 to 81, inclusive, ave
polar relays and that their armatures tend
to remain in contact with whatever contact-
point they are in contact at the time.

Referring now to the transmitter, the
same as shown in the drawings consists of
an ordinary hand -manipulated telegraph-
key 83, adapted for engagement with con-
tacts 86 and 87; key 83 1s held normally in
one pogition by spring 88; the operation of
key 83 places alternately on the line-circuit
sources of electric energy or batteries 88 and
89, of opposite polarity, thereby producing
in the line conductor 82, current pulses of
opposite polarity.

The receiving instrument consists of a
number of polar relays having restoring-
coils, one group being designated as “ select-
ing-relays” and shown as relays 22 to 45
inclusive; another group being designated
as “ primary selecting-relays” and shown as
relays 46, 47, 48, 49 and 50; and one relay
16, being designated as an “entrance-re-
lay 7; and a number of neutral relays com-
prising two sets designated as ““retarding-
sets” and shown as relays 12, 18 and 14,
and 17, 18, 19, 20, 15 and 21, relay 15 being
designated as “ controlling-relay” and velay
21 being designated as ‘““restoring-relay”;
and also a number of neutral relays 51 to
81, inclusive, being designated as secondary
selecting-relays.

The numerals 1 to 9, inclusive, represent
particular pulses operated by the main-line
relay in the tramnsmission of a signal, said
pulses operating particular relays.

The receiving nstrument. as 1Hlustrated is
in the normal or open-circuit position with
no electric current into its parts except to
the main-line relay 11, from battery 86.

The contacts of the secondary selecting-
relays arve connected as follows: The relay
of the first cluster has six contact-points con-
nected by conductors as follows: two con-
tact-points each such contact-point control-
ling a printing or operating-magnet through
wire 90, upper contact of relay 80, upper
contact of relay 33, upper contact of relay
37, and upper contact of relay 45 and to
ground ; two other contact-points connected
to the front end of the armatures of the sec-
ondary selecting-relays of the second cluster,
one such contact-point connected to each
such armature, said secondary selecting-re-
Iays in the second cluster comprising two
relays; the remaining two contact-points con-
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nected by wires to the rear ends of the ar- ]

matures of the secondary selecting-relays of
the second cluster, one such contact-point
connected to each such armature. The ends
of the armatures of the secondary selecting-
relays 51 to 65, inclusive are separated by in-
sulation 91. The two relays of the second
cluster have their contact-points connected
as follows: four contact-points each of
which being connected by wire and control-
ling a printing or operating-magnet through
wire 92, lower contact-point of relay 30, up-
per contact-point of relay 33, upper contact-
point of relay 37, upper contact-point of
relay 45 and to ground; relay 52 connected
by wire from two contact-points to the front
ends of the armatures of relays 54 and 55;
two similar contact-points of relay 53 con-
nected similarly to the front ends of the ar-
matures of relays 56 and 57 but the con-
ductors pass through contact-points of re-
lays 82 and 35; the two contact-points on
the rear end of relays 52 and 53 are connect-
ed by conductors to the rear ends of the ar-
matures of the relays of the third cluster,
relays 54, 55, 56 and 57. The relays of the
third cluster, 54 to 57, inclusive, are con-
nected similarly to the relays of the fourth
cluster except that the conductors connected
to the front ends of the armatures of the re-
lays of the fourth cluster pass through the
contact-points of relays 38 to 43, inclusive,
except wires 54’ and 54”’. The relays of
the Tourth cluster, 58 to 65, inclusive, are
connected as follows: two contact-points on
the front end of each relay, each contact-
point of which being connected to a printing
or operating-magnet and thence by wire 93
to the lower contact-point of relay 37 thence
to the upper contact-point of relay 45 and
to ground ; two contact-points on the rear of
the relays of the fourth cluster connected to
the armatures of the relays of the fifth clus-
ter, each such contact-point connected to one
such armature. The relays of the fifth clus-
ter, 66 to 81, inclusive, are connected as fol-
lows: Bach armature controls a printing or
operating-magnet by either of its two con-
tact-points through conductor 94 and the
lower contact-point of relay 45 and to
ground.

The secondary selecting-relays are con-
trolled in electrical series as follows: Relay
51 is controlled by primary selecting-relay
46 the relays of the second cluster are con-
trolled by relay 47; the relays of the third
cluster are controlled by relay 48; the relays
of the fourth cluster are controlled by relay
49, and the relays of the fifth cluster are con-
trolled by relay 50 The primary selecting-
relays and the secondary selecting-relays are
operated only by the dash or long pulses.

The printing and operating-magnets may
operate shift mechanism, space mechanism,
carriage-returning mechanism, or the like.

The two retarding-sets comprise relays
which are operated successively, the extreme
relay In each set therefore being operated
only by long pulses or dashes. A switch 95
n one set and switch 96 in the other set are
adapted for engagement with the contacts
97 and 98, and 99 and 100, respectively, for
the purpose of cutting out of circuit one or
more of the relays in said sets, thercby
adapting the receiving instrument to a faster
speec.  Should a slower speed than is here
illustyated be desired then it will be neces-
sary to increase the number of the relays
comprising said retarding-sets and T claim
the privilege of so doing, The last relay 14
of the retarding-set controlled by circuit 47,
is adapted for completing circnits succes-
sively through the coils of the primary se-
lecting-relays 46 to 50, inclusive, and theveby
operating said relays, said circuits being
formed successively through the contacts of
the selecting-relays which will be explained
hereinafter.

Selecting-vrelays 24, 25, 26, 27, 28, 29, 34,
36, are provided with a metallic contact-
plate on their armatures for engagement
with the upper contact-point and said plates
are insulated from said armatures, thus con-
trolling two separate circuits.

The selecting-relays are operated by cir-
cuits 101 and 102, which are controlled by
the main-line relay 11, through circuits 4’
and 5. The first operation of relays oc-
curring in the selecting-relays results from
the second pulse operated by the main-line
relay 11, however, it will be borne in mind
that the restoration leaves all the parts in
proper position for the first pulse begining
a signal and accordingly there is a circuit
ready for completion by the operation of re-
lay 14 should there be a dash in the first
pulse, the circuit being from ground through
battery 84, through armature of main-line
relay 11, circuit 47, through the coils of en-
trance-relay 16, through the armatures and
contact-points of relays 12, 13 and 14, these
relays being operated successively by the
dash or long pulse, conductor 103, through
the armature of relay 22 and upper contact-
point, upper contact-point.of relay 23 and
thence by wire through the coils of relay 46
and to ground, thus operating relay 46,
which in turn completes a circuit for oper-
ating the secondary selecting-relay 51; the
second pulse operated by the main-line relay
11, will effect an operation of selecting-re-
lays 22 ad 23 simultaneously. the operation
of relay 923 thereby severing a circuit
through’its upper contact-point whereby the
primary selecting-relay 46 was operated,
and another circuit is formed by the lower
contact-point of the same relay for the op-
eration of relays 30 and 81 which occurs
from the third pulse operated; the operation
of relay 22 forms a circuit for completion

gv
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by the dash-completing relay 14, occurring
in the third pulse operated by the main-line
relay 11, said dash operation resulting in the
operation of relay 47. )
The third pulse operated by relay 11 will
effect an operation of relays 80 and 31, the

Intter severing a circuit through its upper |

contact-points whereby relays 22 and 23
were operated and forming a circuit by its
lower contact-points whereby relays 24 and
95 may be operated by the fourth pulse op-
erated; the operation of relay 30 severing a
circuit through its upper contact-points
whereby the printing or operating-magnets
controlled by secondary selecting-relay 51
are cut out of circuit, and another circuit
formed by its lower contact-points whereby
the printing or operating-magnets controlled
by the secondary selecting-relays 52 and 53
may be operated by the fourth pulse op-
erated by the main-line relay 11; should
there be a dash in the third pulse the cir-
cuit will trace frem wirve 103 (the circuit
from battery 84 having been traced to wire
108 in the first dash) through the armature
of relay 22, through the lower contact-points
of relay 22, through the upper contact-points
of relay 24 and through the coils of primary
selecting-relay. 47 and to ground, thus op-
erating relay 47, which in turn will com-
plete a circuit through its contact-points
which will operate the secondary selecting-
relays 52 and 53 simultanecusly. In like
manner succeeding pulses operated by the
main-line relay 11, effect operations of the
various parts as will be explained in detail
hereinafter in a number of signals.

The retarding-set operated by circuit 5/,
is for the purpose of completing the print
or controlling-circuit through the contacts
of at least one of the secondary selecting-
relays and the selected printing or operat-
ing-magnet followed by the operation of the
final relay in said retarding-set for complet-
ing a creuit for restoring the selecting-re-
lays and primary selecting-relays to normal
position.

Iither of the two printing ox operating-
magnets controlled by the contact-points of
secondary selecting-relay 51 may be ener-
gized by two pulses operated by the trans-
mitter or by the armature of the main-line
relay 11, one of which may be energized by
a short pulse followed by a long pulse, the
long pulse being (ransmitted when the trans-
mitter is restored to normal after the op-
eration of the first pulse; the other magnet
may be energized by two long pulses simi-
larly operated. The second cluster of sec-
ondary selecting-relays controls four print-
ing or operating-magnets; the third cluster
of relays controls eight printing or operat-
ing-magnets; the fourth cluster controls six-
teen printing or operating-magnets, and the
fifth cluster.of relays controls thirty-two of

082,276

such magnets, thus making a total of sixty-
two printing or operating-magnets con-
trolled by selecting circuits.

It will be geen that by means of the vari-
ous secondary selecting-relays, a circuit may
be completed through any one of the vari-
ous type-bar or operating-magnets at will.

The selecting-relays are operated by pulses
operated by the transmitter or by the arma-
ture of the main-line relay 11, as follows:
relays 22 and 23 by the second pulse; 30
and 31 by the third pulse; 24 and 25 by the
fourth pulse; 32, 83, 34, and 85 by the fifth
pulse; 26 and 27 by the sixth pulse; 36, 37,
38, 89, 40, 41, 42 and 43 by the seventh pulse;

28 and 29 by the eighth pulse, and relays
44 and 45 by the ninth pulse. The primary

selecting-relays are operated by pulses as
follows: relay 46 by the first vulse; relay
47 by the third pulse; relay 48 by the fifth
pulse; relay 49 by the seventh pulse and
relay 50 by the ninth pulse. The printing
and  operating-magnets are energized by
pulses as fellows: those of the first cluster
by the second pulse; the second cluster by
the fourth pulse; the third cluster by the
sixth pulse; the fourth cluster by the eighth
pulse and the fifth cluster by the tenth pulse.

The operation of this apparatus is as fol-
lows: Suppesing for example, that the mes-
sage to be transmitted consists of a dash, two
dots and two dashes; the transmitter is de-
pressed so that it makes contact with 87
and then said transmitter is released so that
1t will be carried back to.normal position by
spring 83; this operation will result in bat-
tery 89 being placed to line 82 and circuit
4’ will be completed to and including relay
14 as follows: from ground through battery
84, through the armature of main-line relay
11, through the coils of entrance-relay 16
and through the magnet of relay 12 to
ground, thus cperating relays 16 and 12, the
former remaining in such position until re-
stored to normal by the operation of relay
15 completing a restoring-civcuit. The op-
eration of entrance-relay 16 forms a circuit
which will he completed when the armature
of main-line relay 11 is retwrned to normal
position by the second pulse operated. The
operation of relay 12 forms another circuit
through its contact-points and through the
magmnet of relay 13 to ground, thus operat-
ing relay 13 which in turn will operate relay
14 in similar manner from battery 84; the
operation of relay 14 will cause the opera-
tion of primary selecting-relay 46 in a cir-
cuit from the contact-points of relay 14,
conductor 103, through the armature of re-
lay 22, upper contact-points of relay 22, up-
per contact-points of relay 23 and through
the coils of primary selecting-relay 46, which
in turn will operate secondary selecting-re-
lay 51 in o circuit from ground through the
contact-points of relay 46 wire 105, through
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magnet of relay 51 to ground. The first
dash being now completed the armature of
main-line velay 11, is actuated into the nor-
mal position by the second pulse from bat-
tery 86 operated by the transmitter on its
return to nermal position, and a cireuit is
cperated as follows: from ground through
84, through armature of main-line relay 11,
circuit 5, through armature of entrance-
elay 16, and through magnet of relay 17
to ground, thus operating velay 17; the ar-
mature of main-line relay 11 wiil not remain
in contact with circuit 5" long enough for
relays 18, 19, 20, 15, and 21 to be opa“qtﬂd
sticcessively; simultaneously with the op-
eration of the last deseribed cirenit, another
circuit is operated as follows: from wire
connected with the contact-point of relay
16 to wire 102, through the upper contact-
point of relay ul thtough the coils of relays
22 and 23 to 01ound thus operating relays
22 and 23, thus severing the first dash elr-
cuit thrOUOh the opelatlon of relay 23 and
forming mrcmts for the operation of o(her
relays b} the next sncceeding pulse.

The operation of the thivd pulse by the
transmitter will be similar to the operation
of the first pulse except that the duration
of the contact or engagement will be rela-
tively shorter than the dash and said opera-
tion will result in the operation of main-line
relay 11 into the abnormal position and
thereby causing the operation of relay 12, as
described in the first pulse but there will be
no operation cof entrance-relay 16 until the
completion of the signal.

The third pulse being relatively short re-
lays 13 and 14 will not be operated; simul-
taneously with the operation of 101,15 12 an-
other cirenit is operated as follows: eirveuit
47, branch wire 101, through armatuve and
lower contact-point of rehy 23, through the
coils of relays 30 and 31, thrOUOh upper con-

tact-point of relay 25 and to ground, thus
operating relays 30 and 31.

The operation of the fourth pulse by the
transmitter will be similar to the operation
of the second pulse with the following re-
sult: Main-line relay 11 will be opemted
into the normal position causing a circuit
irom ground and through b&{tﬂlv 84, cireuit

* branch wire 102, br anch wire to the ar-
m‘mu“e of relay 31 and through the Ilower
contact-point of relay 81, to upper contact-
point of ]“G]‘IY 34 and thIOHOh the coils of
relays 24 and 25 and thus operl’flnp relays
24 and 25.

The operation of the fifth pulse by the
transmitter will be similar to that of the
third pulse with the following result: Relay
12 will be operated as deseribed in the third
pulse and relays 13 and 14 will not be opel-
ated the pul%e being a short onej; simults
neously with the opemtlon of re1ay 12 an-
other circuit is operated from circuit 4/,

5]

wire 101, branch wire leading to the lower
contact-point of relay 24 and through the
armature of relay 24, through the coils of
relays 32, 33, 34 and 35 and through the up-
per contact-point of relay 27 and to ground,
thus operating relays 32, 33, 84 and 35.

The operation of the sixth pulse by the
transmitter will be similar to that of the
fourth pulse with the following result:
Main-line relay 11, will be operated into the
normal position and causing the operation
of relay 17 as previously described and si-
multaneously therewith causing another op-
eration as follows: branch wire 102 to the
lower contact of relay 34, through the arma-
ture of relay 34 to the upper contact-point
of relay 36 and through the coils of relays
26 and 27 to ground and thus causing the
operation of relays 26 and 27.

The operation of the seventh pulse by the
transinitter will be similat to that of the first
pulse which was a dash and which resuited
in the operation of relays 12, 13 and 14 but
otherwise differing in that primary select-
ing-relay 49 will “be operated in a circuit
from tire 103, through branch wire to the
lower contact- pomt of relay 27, through ar-
mature of relay 27, throngh the uppel contact-
point of relay 98 and thr 011011 the coils of pri-
mary selecting-relay 49 and to ground, and
thus operating relay 49, which in turn will
operate the Secondcuy selectmo relays 58 to
65, inclusive, which are connecte_d In series
from ground through the armature and con-
tact - points of primary selecting - relay 49,
through battery 106 through said magnets
and to ground; another circuit is operated
simultaneously with the operation of relay
12, via wire 101, through branch conductor
to the lower contact-point of velay 26,
through the armature of relay 26 and
through the coils of relays 36, 87, 88, 39, 40,
41, 42 and 43 in series and to the upper con-
tact-point of relay 29 and to ground and
thus operating relays 36 to 43 inclusive.

The operation of the eighth pulse by the
transmitter will be similar fo that of the
sixth pulse by which relay 17 was operated
and another circuit will be operated as fol-
lows: wire 102, through the armature and
lower contact-point of relay 36 to the upper
contact-point of relay 44, through the arma-
tare of relay 44, thr 011011 the coils of relays
98 and 29 to ground and thus operating re-
lays 28 and 29.

The operation of the ninth pulse by the
transmitter will be similar to that of the
seventh pulse which was a dash and which
resulted 1n the operation of relavs 12, 13 and
14, but otherwise differing in that primary
selecting- relay 50 will be operfued in a cir-
cult from wire 103, through branch wire to
the lower contact-point of Telay 29, through
the armature of relay 29, through the coils

of primary selecting-relay 50 to ground and
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thus operating relay 50, which 1n turn will
operate the secondary selecting-relays of the
fifth cluster in a circuit from ground
through the armature of relay 50, lower con-
tact-point of relay 50 and through the coils
of the magnets of the secondary selecting-re-
lays 66 to 81, inclusive, in electrical series,
and to ground.

The tenth and final pulse is operated by
the transmitter being restored to normal po-
sition and the main-line relay 11, is accord-
ingly operated into the normal position,
there to remain until another characteristic
signal is operated by the transmitter; a cir-
cult is operated as follows: Relay 17 is op-
erated similarly as hervetofore explained and
the armature of velay 17 remains in the
abnormal position until the relays 18, 19,
20, 15 and 21 are operated; the operation of
relay 17 makes a circuit from the lower con-
tact of relay 16, through armature and con-
tact-point of velay 17 and through the mag-
net of relay 18 to ground and thus operat-
ing velay 18; the operation of relay 18
makes a circuit from connection with the
contact-point of relay 17, through the arma-
ture and contact-point of relay 18 and
through the magnet of relay 19 and to
ground and thus operating relay 19; the op-
eration of relay 19 makes a circuit from
connection with the contact-point of relay
18, through the armature and contact-point
of relay 19, through the magnets of relays
20 and 15 in series and to ground and thus
operating relays 20 and 15 simultaneously;
the operation of relay 20 makes a circuit
from connection with the contact-point of
relay 19, through the armature and contact-
point of relay 20 and through the magnet
of relay 21 to ground and thus operating re-
Iay 21. The operation of relay 15 completes
a circuit as follows: from ground through
the restoring-coils of entrance-relay 16,
through battery 107, through contact-point
and armature of relay 15, wire 108, branch
110, through the armature and contact-point
111, of relay 51, wire 112, through armature
and contact-point of relay 53 to wire 113,
through the armature and contact-point of
relay 56 to wire 114, through the armature
and contact-point of relay 62 to wire 115,
through the armature and contact-point of
relay 75, wire 116, through the coils of polar
relay 117 and to ground and thus operating
relays 16 and 117. The operation of polar
relay 117 closes a local civenit through the
contacts of said relay, through battery 118,
call-bell or signal device and wire 120 and
thus setting call-bell 119 to ringing con-
tinuously until the armature of relay 117 is
restored by hand to normal position. Im-
mediately following the operation of relay
15 relays 16 and 21 ave operated, the opera-
tion of relay 16 thereby severing cirveuit 5,
and the operation of relay 21 operating a
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restoring-circuit as follows: from ground
through battery 121, through the armature
and contact-point of rvelay 21, wire 122,
through the restoring-coils of the selecting-
relays and the primary selecting-relays via
wires 123 and 125 and to greund at 126 and
thereby restoring the selecting-relays and
the primary selecting-relays to normal po-
sition. The operation of the primary select-
ing-relays breaks the circunits controlling the
operation of the secondary selecting-relays
and such relays as were operated are thereby
restored to normal position through the ac-
tion of their rectractile springs.

The operation of one dash, two dots, one
dash and one dot will energize the printing
or operating-magnet 127, this combination
only differing from the one just described
in the last signal, the former ending with a
dash. We will therefore trace the circuit
from the armature of the secondary select-
ing-relay 75, through conductor 128,
through the lower contact-point and arma-
ture of relay 45 and to ground; it will be
observed that relay 45 is operated by the
ninth pulse and the energization of the
printing or operating-magnet 127 is effected
by the tenth or final pulse. The energiza-
tion of magnet 127 operates a type-bar and
a print therefore follows the energization of
gand magnet. :

To energize the magnet 129, the operation
of one dot is necessary which would be ac-
complished by one short pulse followed by
a long pulse operated by the transmitter and
the selecting civeuit controlling this magnet
would trace from wire 108, branch 109,
through the armature and contact-point of
velay 51, through printing or operating
magnet 129 wire 90, through the upper con-
tact-point and armature of relay 30, throngh
the upper contact-point of relay 33, through
the upper contact-point of relay 37, throngh
the armature of relay 37, through the upper
contact-point and armature of relay 45 and
to ground. ‘

Tt will be observed from the foregoing de-
scription that the receiving instrument is op-
erated by the armature of the main-line relay
through the contact-points of said main line
relay, thereby closing a circuit in said instrn-
ment in either of the positions of said main-
line relay and thereby relaying tosaid instru-
ment the pulses received by it from the
transmitter and it therefore follows that the
receiving instrument may be operated by
the main-line relay of a duplex or quadru-
plex or neutral relay if a similar connection
be made with such relay as is shown in the
illustration of the main-line relay in Figs.
1,4 and 5 and T claim the privilege of so op-
erating when desired.

In Tig. 2, T have shown mechanism for
operating type-bars by electromagnets, the
parts there shown being an ordinary type-
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writer roll or platen 200, type-bars 201, con-
nected by links 202 to armature-levers 203,
adapted to be operated by the printing-
magnets 204; but it will be understood that
I do not limit myself to any particular
printing mechanism and that the mecha-
nism of any of the well-known electrical
type-writers may beused. Further it will be
understood that certain of the magnets 204
may operate shift, spacing, and carriage-
return mechanism and such like, such as are
commonly used in electrical type-writers,
such magnets acting divectly or as relays
to complete the circuit of other magnets.

Iig. 8 illustrates a relay controlling a plu-
rality of contact-points through which a
like number of circuits may be controlled
and one relay of such type may therefore
be substituted for two relays where said ve-
lays are operated in series or simmultane-
ously. It is also obvious that one such re-
lay as is shown in Fig. 3, may be extended
on the same lines as 1s illustrated so that
one such relay may be substituted for any
number of relays where said relays are op-
erated in series or simultaneously and I
claim the privilege of so operating if de-
sired.

Like letters in the illustrations represent
like parts. ,

The letters «, ¢, ¢, f, g, and 2, etc., repre-
sent spring-contacts and m represents stop
contacts which limit the movement of the
spring-contacts.

It 1s apparent that polarized magnets may
be used for secondary selecting-velays and
for the relays comprising the retarding-sets
and it is equally obvious that the neutral as
well as polarized magnets may be used for
selecting-relays and that any suitable me-
chanical means might be employed to reset
their armatures.

It will be obvious that my invention is
susceptible of many variations and modifi-
cations without departing from the prin-
ciples herein set forth, and I do not limit
myself to the details of construction and ar-
rangements of the parts herein illustrated
and described, or to a particular number of
batteries or relays for the operation of the
instrument.

What T claim is—

1. In a printing-telegraph, the combina-
tion with an electrically-controlled plural-
ity of selecting-relays, of a plurality of se-
lecting-circuits controlled thereby and a plu-
rality of corresponding primary selecting-
relays, one for each such circuit, a plurality
of secondary selecting-circuits controlled by
sald primary selecting-relays, secondary se-
lecting-relays in said secondary selecting-
circuits arranged in clusters, the relays in
each cluster succeeding the first connected
for simultaneous operation, each such sec-
ondary selecting-relay of each cluster but

4

the last controlling the circuits through the
contacts of a plurality of relays of the next
cluster, printing or operating-magnets in
cireuits connected to the contacts of each sec-
ondary selecting-relay, an electrically-con-
trolled retarding-set comprising relays ai-
ranged to be operated successively, the final
relay of said retarding-set operated only by
long pulses, a restoring-circuit operated by
the final relay of said retarding-set, said re-
storing-circuit passing through the select-
mg-relays and the primary selecting-relays,
and means operated by said retarding-set
before the operation of said final relay for
completing a circuit through the contacts
of at least one of said secondary selecting-
relays to the selected printing or operating-
magnet, and for operating the restoring-
relay.

2. In a printing-telegraph, the combina-
tion with an electrically-controlled plural-
ity of polar selecting-relays, of a plurality
of selecting-circuits controlled thereby and
a plurality of corresponding primary polar
selecting - relays, one in each such civeunit,
said selecting and primary selecting-relays
having restoring-coils, of a plurality of sec-
ondary selecting-civenits controlled by said
primary selecting-relays, secondary select-
ing-relays in such secondary selecting-cir-
cuits arranged in geometrical progression,
printing and operating-magnets controlled
by said secondary selecting-relays, an elec-
trically-controlled retarding-set comprising
relays arranged to be operated successively,
the final relay of said retarding-set being
operated only by long pulses, a restoring-re-
lay and a circuit therefor including the re-
storing-coils of the selecting and primary
selecting-relays, and means operated by the
retarding-set before the operation of said
final relay for completing a circuit throngh
the contacts of at least one of the secondary
selecting-relays to the selected printing or
operating magnet, and for operating the
restoring-relay.

3. In a printing-telegraph, the combina-
tion with an electrically-controlled plural-
ity of selecting-relays, of a plurality of se-
lecting-circuits formed successively by the
contacts of said selecting - relays, and a cor-
responding plurality of primary selecting-
relays, one such relay in each such circuit, a
plurality of secondary selecting-relays ar-
ranged 1n clusters corresponding to and con-
trolled by the primary selecting-relays, the
contacts of said secondary selecting-relays
of each cluster succeeding the first connect-
ed to contacts of relays of the preceding
cluster, printing or operating-magnets con-
trolled by each of the secondary selecting-
relays, an electrically-controlled retarding-
set embracing relays arranged to be oper-
ated successively,the final relay of said re-
tarding - set bemg operated only by long
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pulses, and means operated by the retarding-
set before the operation of said final relay
for completing a circuit through the con-

tacts of at least one of the secondary select-

ing-relays and the selected printing or oper-
ating-magnet, and for restoring the primary
selecting-relays and the selectmo relays.

4. In a printing-telegraph, the combina-
tion with an electrically-controlled plurality
of selecting-relays, of a plurality of select-
ing-circuits formed successively by the con-
tacts of said selecting-relays, and a corre-
sponding plurality of primary selecting-re-
lays, one such relay in each such circmt, a
plurality of secondary selecting-relays ar-
ranged 1n clusters corresponchnp to and con-
trolled by the primary selecting-relays, the
contacts of said secondary SO]eCtlllO relays
of each cluster succeeding the first connect-
ed to contacts of relays of the preceding
cluster, printing or operating-magnets con-
trolled by each of the secondary selecting-
relays, an electrically-controlled retarding-
set comprisng relays arranged to be oper-
ated snccesswelv the final relay of said ve
tarding - set bemo operated only by long

circuit closed thr 0uOh contacts of at least
one of the second‘uy selecting-relays, and a
restoring-relay and means operated thereby
for 1esf01"1110 the primary selecting - relays
and the selectmo relays, both said control-
ling - relay and “said restor ring - relay con-
trolled by said retarding-set.

In a printing-telegraph, the combina-
‘rion with an electrically-controlled plurality
of polar selecting-relays controlling a plu-

ality of selecting-cirenits arranged “tor For-
mation Qu(’ve%sivolv, of a corresponding plu-
rality of primary selecting- 10qu each in
circuit with one of said %e]echno cirenits, a
plurality of secondary selecting-relays ar-
1‘anoed in clusters, the relays of each clis-
ter cor"o%pondmo to and controlled by one
of said primary selecting-relays, each pri-
mary selecting- reLw ‘11’1‘81]0@(1 when operated
by its Qe]ectmo cirenit to complete a cn‘cm’r
through the econdarv selecting-relays of
the corresponding cluster, prmtmo and op-
erating-magnets in circuits controlled by the
secondar "y %electlno relays, a COHUOHan -re-
lay and a restormo relay, the former con-
trolling the cireuit through contacts of at
least one of the secondary selecting-reluys
and the printing or operating- magne’cs, the
latter controlling a restoring-circuit of the
primary selecting-relayvs and the selecting-
relays, a rvetarding-set comprising relays ar-
ranged for opﬁmhon suceesgively, both the
con{rolhno relay and the restoring-relay op-

erated at the end of the operation “of said re-
tarding-set.

6. In a printing-telegraph, the
tion of an electrically-controlled
of polar selecting-relays, primary

combina-
plurality
polar se-
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lecting-relays having separate actuating-cir-
cuits controlled by said selecting-relay cir-
cuits and having also a restoring-cireuit em-
bracing the selecting - relays, secondary se-
lecting-relays in clusters connected in geo-
metrical proorcssmn each cluster of such re-
lays operated by a circuit controlled by one
of said primary selecting-relays, printing
and operating-magnets controlled by the sec-
ondary semctmo 1‘eLWs and a controlling-
relay and a restoring-relay, both in circuits
controlled by a re tardmﬂ set, sald retarding-
set comprising relays alrmged for oper ation
suecessively.

7. In a printing-telegraph, the combina-
tion with a main-line relay, a plurality of
selecting-relays, an entrance-relay and two
retarding-sets comprising relays arranged
for operation successively and the final re-
lays of which are operated only by relatively
long pulses, the final relay of one of said re-
tarding-sets controlling the completion of
selecting-circuits formed by the contacts of
sald selecting-relays, said selecting-circuits
arranged to be formed successively, a plu-

i rality “of primary selecting-relayvs conf’rollod
pulscs. a contro ]hno‘ relay for completing a |

each by one of said selecting- -eireuits of the

selecting - relays, of second‘uy selecting-re-
lays arranged in clusters corresponding each
to one of said primary selecting-relays, the
relays of each cluste controlled bv a circuit
controlled by the corresponding primary se-
lecting-relay, printing and operating-mag-
nets controlled | by contacts of at least one of
the secondary selecting-relays and also con-
trolled in circuits ope‘“‘lted successively by
the selecting-relays, said entrance-relay co-
operating with said main-line relay to con-
trol the cirenits of all said relays, a con-
trolling-relay and a vestoring- 10](\\' i the
other of said retarding-sets arv mood Tor
completing each a eircuit, one such cireuit
being through the circuit selectively formed
by the ebondarv selecting-relays to which-
ever of the printing or operntmo -magnets is
selected and for restoring the entrance-re-
lay, and the other said cirenit for restoring
the primary selecting-relays and the select.
mg-relays.

8. ITn a printing - telegraph system, the
combination with a transmitter arranged to
prodnce in a line-circnit when said transmit-
ter is opevated a characteristic signal corre-
sponding to each letter of the ‘ﬂphf\bot, and
other characteristic signals corresponding to
each chavacter of a (‘ode of a receiving in-
strument having a CO])ﬂl’:ﬂe printing or op-
erating-magnet For each letter of the alpha-
bet and for each character of the code, select-
ing-relays comprising relays h%vmo their
con’mcts connected in oeomehwml progres-
sion for selecting and energizing the par-
ticular printing or oper 1tmo magnet cor re-
sponding to whichever letter or character is
transmitted, and means arranged to be con-
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trolled by a single line-circuit connecting the
transmitter and receiver, controlling the ac-
tion of said selecting-relays; and the said
line-circuit.

9. In a printing - telegraph system, the
combination with a transmitter arranged to
produce in a line-circuit when said trans-
mitter 1s-operated a characteristic signal cor-
responding to each letter of the alphabet,
and other characteristic signals correspond-
ing to -each character of a code, of a receiv-
ing instrument having a separate printing
or operating-magnet for each letter of the
alphabet and for each character of the code,
said printing and operating - magnets ar-
ranged in geometrical progression, select-
ing-relays comprising relays in geometrical
progression for selecting and energizing the
particular printing or operating-magnet cor-
responding to whichever letter or character
is transmitted, and means controlled by a
single line-circuit connecting the transmit-
ter and receiver, controlling the action of
said selecting-relays; and the said line-cir-
cuit.

10. In a printing-telegraph system, the
combination with a transmitter arranged to
produce in a line-circuit when said transmit-
fer is operated a characteristic signal corre-
sponding to each letter of the alphabet, and
other characteristic signals corresponding to
each character of a code, of a receiving in-
strument having a separate printing or op-
erating-magnet for each letter of the alpha-
bet and for each.character of the code, said
printing and operating-magnets arranged in
geometrical progression, an electrically-con-
trolled plurality of selecting-relays, primary
and secondary selecting-relays in branch cir-
cuits controlled by said selecting-relays and
comprising relays connected in geometrical
progression corresponding to said printing
and operating-magnets, said relays arranged
to select the particular magnet correspond-
ing to whichever letter or character is trans-
mitted, and means controlled by a single
line-circuit for controlling said selecting-
relays; and the said line-circuit.

11. In a printing-telegraph system, the
combination with a transmitter arranged to
produce in a line-circuit when said trans-
mitter is operated a characteristic signal cor-
responding to each letter of the alphabet,
and other characteristic signals correspond-
ing to each character of a code, of a receiv-
ing instrument having printing and operat-
ing-magnets corresponding to the several
characteristic signals, said printing and op-
erating-magnets arranged in geometrical
progression, an electrically-controlled plu-
rality of selecting-relays, primary selecting-
relays controlled by said selecting-relays,
secondary selecting-relays arranged in clus-
ters corresponding to the several primary re-
lays, each cluster in a circuit controlled by

©

one of said primary relays, the contacts of
the secondary selecting-relays of the differ-
ent clusters connected to contacts of the next
succeeding cluster and to individual print-
ing or operating-magnets, and means for
operating said selecting-relays controlled by
a single line-circuit connecting the trans-
mitter and receiver; and the said line-circuit.

12. In a printing-telegraph system, the
combination with a transmitter arranged to
produce in @ line-circuit when said trans-
mitter is operated a characteristic signal cox-
responding to -each letter of the alphabet,
and other chavacteristic signals correspond-
ing to each character of a code, of a receiv-
ing instrument having printing and operat-
ing-magnets corresponding to the several
characteristic signals, said printing and op-
erating-magnets arranged in geometrical
progression, an electrically-controlled plu-
rality of selecting-relays, primary selecting-
relays controlled by said selecting-relays,
secondary selecting-relays arranged in clus-
ters corresponding to the several primary
selecting-relays, each cluster in a cireuit con-
trolled by one of said primary selecting-re-
lays, the contacts of the secondary selecting-
relays of each cluster succeeding the first
connected to contacts of relays of the pre-
ceding cluster and to individual printing or
operating-magnets, a dash-completing relay
controlling the circuits of the primary se-
lecting-relays, and a main-line relay con-
trolling the selecting-relays and the dash-
completing relay; and a line-circuit connect-
ing the transmitter and said main-line relay
of the receiver.

13. In a printing - telegraph system, the
combination with a transmitter arranged to
produce in & line-civenit when said transmit-
ter is operated a characteristic signal corre-
sponding to each letter of the alphabet, and
other characteristic signals corresponding to
each character of a code, of a receiving in-
strument having printing and operating-
magnets corresponding to the several char-
acteristic signals, said printing and operat-
ing-magnets arranged in geometrical pro-
gression, an electrically-controlled plurality

of polar selecting-relays which control by :

their contacts a plurality of selecting-ciy-
cuits, primary selecting-relays correspond-
ing in number to the number of selecting-
circuits and each controlled by one of said
selecting-circuits, secondary selecting-relays
arranged in clusters corresponding to the
several primary selecting-relays, each such
cluster in a circuit controlled by one of said
primary relays, the contacts of the secondary
selecting-relays connected to contacts of the
relays of the next succeeding cluster and
also connected to individual printing or op-
erating-magnets, an electrically - controlled
pelar entrance-relay and a main-line relay
controlling in conjunction said receiving in-
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strument, a plurality of electrically - con-
trolled retarding-sets comprising relays ar-
ranged for operation successively the final
relays of which being operated only by
pulses of one character, said main-line relay
controlling said selecting-relays and said
entrance-relay and said retarding-sets, a con-
trolling-relay preceding the final relay of
one of said retarding-sets arranged to com-
plete a civcuit through contacts of at least
one of the secondary selecting-relays and
through the contacts of at least one of said
selecting-relays and the printing or operat-
ing-magnets selected thereby and for restor-
ing the entrance-relay, and the final relay of
said retarding-set arranged to complete a
circuit for restoring the selecting-relays, the
final relay of the other of said retarding-
sets arranged to complete the selecting-cir-
cuits controlling the primary selecting-re-
lays, and a line-circuit connecting said
transmitter and the main-line relay of the
receiver.

14. In a printing -telegraph system, the
combination with a transmitter arranged to
produce in a line-circuit when said trans-
mitter is operated a characteristic signal cor-
responding to each letter of the alphabet and
other characteristic signals corresponding to
each character of a code, of a receiving in-
strument having printing and operating-
magnets corresponding to the several charac-
teristic signals, selecting-relays connected by
their contacts for selecting and energizing
the particular printing or operatmo magnet
corresponding to whichever letter or charac-
ter is transmitted, an electrically-controlled
signal device in a circuit controlled by the
contacts of a relay, said relay being con-
trolled by two selecting- circuits, an entrance-
relay, a main-line 1e1ay contlolhno said se-
lecting-relays and said entrance- relas, said
entr‘mce and main-line relays controlling
said receiving instrument, and a line- ulcmt
connecting said transmitter and the main-
line relay of the receiver.

15. In a printing-telegraph, the combina-
tion w ith a plurality of printing and operat-
ing-magnets, of a main-line relay, selector
mechanism controlled dir ectly by said main-
line relay, a plurality of selective civcuits
controlled thereby, and a plurality of select-
ing-relays arranged in clusters in geometri-

cal progression Ccontrolled by said circuits,
the relays of each cluster haviag their con-
tacts connected to contacts of ehys of the
next succeeding cluster and to individual
printing or operating-magnets.

16. In a printing-telegraph, the cembina-
tion with a plurality of printing and operat-
ing-magnets, of a main-line relay %electm
mechanism controlled dir ectly by said main-
line relay, a plurality of selective circuits
controlled thereby, and a plurality of select-
ing-relays having contacts arranged in clus-
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ters in geometrical progression, said relays
controlled by said circuits and the contacts
of each cluster connected to contacts of the
next succeeding cluster and to individual
printing or opel‘ltmo -magnets.

17. In a printing- ieloowph, the combina-
tion with a plurality of printing and oper-
ating-magnets, of selector mechanism and a
plur ahtv of selecting-circuits controlled
thereby, a plur ality of selecting-relays ar-
ranged in clusters in Ouomctucal progres-
sion controlled by s said circuits, the relays
of each cluster havmg contacts connected to
contacts of relays of the next succeeding
cluster and directly to printing or operat-
ing-magnets, and veturn circuits for said
printing or operating-magnets completed
through contacts controlled by said selector
mechanism.

18. In a printing-telegraph, the combina-

tion with a plurality of printing and oper-
ating magnets, of selector mechanism com-
prising an electricall y-controlled plurality
of selecting-relays arranged for successive
operation, a plurality of selective-cireuits
controlled by said selecting-relays, a plural-
ity of secondary selective- 1e]‘1ys arranged in
clusters in geometrical p1001ussion con-
trolled by s said circuits, the relays of each
cluster having contacts connected to con-
tacts of rclays of the next succeeding cluster
and to printing or operatlno mflonets, and
return cirvcuits for said printing or operat-
ing-magnets completed through contacts
controlled by relays of said selector mecha-
nism.

19. In a printing-telegraph, the combina-
tion with a plurality of printing and oper-
ating-magnets, of selector mechanism and a
plumh{y of selective-circuits controlled
thereby, a phu ality of primary selecting-ve-
lays, one such relay controlled by each such
circuit, a plurality of secondary selecting-
relays armnocd in clusters in oeomemlcﬂ
progression, “each cluster controlled by one
of said primary selecting-relays and the re-
lays of each cluster hwmo contacts con-
nected to contacts of relays of the next suc-
ceeding cluster and to printing or operating-
mfloncts said primary selecting-relays being
opuatLd only by long pulses and return
circuits for said prmtlno or operating-mag-
nets completed through contacts controlled
by said selector mechanism.

20. In a printing-telegraph, the combina-
tion with a plurality of printing and oper-
ating-magnets, of selector mechanism com-
prising an eleo’rrlmlly controlled plurality
of selecting-relays arranged for successive
operation, a main-line relay, means con-
trolled by said main-line relay for supply-
ing to said selecting-relays successive elec-
trical impulses, selective circuits and appa-
ratus codperating with said selecting-relays
for completing the selection of a printing
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or operating-magnet, said selecting-relays
having contacts connected to said circuits
for opening the preceding relay operating
circuit of the succession and closing a cir-
cuit for the next succeeding pulse.

21. In a printing-telegraph, the combina-
tion with a plurality of printing and operat-
ing-magnets, of selector mechanism compris-
ing an electrically-controlled plurality of
selecting-relays arranged in groups for suc-
cessive operation, a main-line relay, means
controlled by said main-line relay for sup-
plying to said selecting-relays successive
electrical pulses, selective circuits and appa-
ratus codperating with said selecting-relays
for completing the selection of a printing
or operating-magnet, the relays of each
group of selecting-relays controlling the cir-
cuits controlling the relays of the next suc-
ceeding group and the relays of the groups
succeeding the first group also controlling
the circuits controlling the relays of their
immediate preceding group.

22, In a printing telegraph, the combina-
tion with a plurality of printing and oper-
ating magnets, of selector mechanism, a
plurality of selective circuits controlled
thereby, a plurality of selecting-relays con-
trolled by said circuits and having contacts

1L

arranged in clusters of increasing numbers,
each cluster having contaets connected to
contacts of the next succeeding cluster and
to individual printing or operating-mag-
nets, and a main-line relay having contacts
controlling the circuits of said selector
mechanism and said selecting-relays.

23. In a printing telegraph, the combina-
tion with a plurality of printing and oper-
ating-magnets, a plurality of selective cir-

cuits, a plurality of selecting-relays, con-.

trolled by said circuits and having contacts
arranged in clusters in progression, each
cluster having certain contacts connected to
contacts of the next succeeding cluster and
contacts connected to printing or operating
magnets, and selector mechanism comprising
a plurality of individual relays operable in
predetermined sequence for controlling said
selective circuits and through contacts of
which the energizing circuit of a selected
printing or operating magnet is completed.

In testimony whereof I affix my signature
in presence of two witnesses,

CHARLES K. JONES.

Witnesses:
Mrs. W. 1. JocruM,
Mrs. G. E. Joxgs.
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