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To all whom it may concerm:

Be it known that I, FREEMAN II. LITTLE-
FIELD, a citizen of the United States, and a
resident of the city of St. Louis, in the State
of Missouri, have invented certain new and
useful Improvementsin Printing-Telegraphs,
of which the following is a specification.

Myinvention relates to printing-telegraphs,
and particularly to the system deseribed in a
pending application for Letters Patent there-
for filed by me on the 18th day of June, 1900,
Serial No. 20,681.

My invention has for its principal object to
increase the rapidity and certainty of action
of the permutation system and printing mech-
anism; and it consists principally in provid-
ing a separate local circuit for each printing-
solenoid arranged to maintain the current
through the solenoid until the completion of
the printing operation and then automatic-
ally restore the connections of the solenoid-
circuit to their normal positions.

In the accompanying drawings, which form
part of this specification, and wherein like
symbols refer to like parts wherever they oc-
cur, Figure 1 is a diagrammatic view of the
system shown in my application hereinbefore
mentioned with my present invention em-
bodied therein. Tig. 2 is an end view of a
printing-solenoid, showing the core in sec-
tion. Fig. 3 is a side view of a printing-so-
lenoid.

In my application, Serial No. 20,681, filed
June 18, 1900, I have fully described a print-
ing-telegraph system which comprises a re-
celving instrument adapted to automatically
perforate a tape according to a predetermined
codeand selecting and printing devices which
automatically translate and transcribe such
perforations into ordinary characters by se-
lecting and controlling the action of magnets
arranged to printsuch characters. As more
fully described in said application, the se-
lecting device comprises a set of selecting le-
vers or needles 49, arranged, respectively, in
circuit with ecertain selector-magnets 52 and
adapted to codperate with the perforations of
the tape for completing the circuits of such
electromagnets. These selector-magnets con-
trol various circuits in which are arranged
certain permutation-magnets 58, the entire

arrangement being such that for each par-
ticular arrangement of perforations in the
tape some one circuit is completed through
the permutation-magnets. Inthecircuit thus
completed is a solenoid or printing-magnet
59, whose core is arranged to actuate a type-
lever. Asdescribedinsaid applieation, there
is one printing magnet or solenoid 59 for
each character, and each magnet is so con-
neeted that its circuit is completed through
the permutation system for some particular
arrangement of perforations corresponding
to its character. The present improvement
embodies the principles and the prineipal
structural features and arrangements of the
system described in said applieation. In-
stead, however, of having the circunits of the
printing solenoids or magnets 59 extend
through the armatures of the magnets 58 of
the permutation system my present inven-
tion provides a separate local ecircuit 73 for
each printing - solenoid. According to the
present invention the permutation-magnets
58 are arranged as in said application, so as
to complete a separate ecircuit through their
armatures for each arrangement of perfora-
tions in the tape. Instead, however, of a
printing-solenoid- being arranged in each of
said circuits thus completed I now provide a
relay-magnet 72 in each of said cireunits. The
armature 74 of this relay-magnet is perma-
nently connected to one pole of a battery 84,
and thefore stop of said armatureis connected
to the opposite pole of said battery. When
the relay-magnet is energized, this armature
is attracted toits forestop, and thereby closes
the local circuit 73. In each of said local
circuits is a solenoid or printing-magnet 59,
whose core is arranged to mechanically oper-
ate a type-bar bearing some particular char-
acter to be printed. This core earries a plate
83, adapted to press downwardly an insulated
contact-point, 78, which is in permanent elec-
trical circuit through the wire 81 and a sec-
ond magnet 76, adapted to attract the arma-
ture of the relay-magnet to one pole of a bat-
tery 77. The fore stop or contact-plate 80 for
sald contact-point 78 is in permanent elec-
trical contact with the opposite pole of said
battery 77. 'The operation of this construc-
tion is as follows: The selecting device acting
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as described in my previous application com-
pleted a circuit through the permutation sys-
tem and some particular relay-magnet 72,
The relay-magnet 72 thus energized attracts
its armature 74, and thereby closes the loeal
circuit 73 of the solenoid or printing-magnet
69, corresponding to said relay-magnet. The
printing solenoid or magnet thus energized
actuates its type-bar to impress the character
thereof upon the strip or sheet of paper, as in
my prior application. The movement of the
core of the printing solenoid or magnet bears
the contact-point 78 downwardly against its
fore stop 80, and thereby closes the circuit
through the wire 81, magnet 76, and battery
77, so as to energize said magnet and retract
the armature 74 common to said magnets 76
and said relay-magnet 72. The retraction of
said common armature 74 breaks the circuit
of the printing solenoid or magnet 54, whose
core is thereupon aulomatically retracted,
whereby the circuit 81 through the restoring-
magnet 76 is broken and all the circuits re-
stored to their normal condition, ready for a
repetition of the operation.

In the foregoing description I have assumed
that any general type of printing solenoid or
magnet 59 may be used. The construction
shown in the drawings, however, has pecul-
iaradvantages. In this construction the so-
lenoid is arranged vertically, and its soft-iron
core carries at its upper end an insulated
plate. The eontact-point 78 is earried by a
flat spring or flexible plate 79, mounted on
the solenoid-frame and carrying on its upper
side a light coil-spring 82. The flat spring
79 is connected to the circuit-wire 81, and a
fixed eontact-plate 80 is provided for said con-
tact-point and likewise connected to said cir-
cuit-wire. Inoperation theattraction of the
core causes the plate thereon to bear down
the coil-spring 82 and the flat spring 79, so
as to force the contact-point 73 against the
contact-plate, and thereby close the circuit
of the restoring-magnet 76. In this construe-
tion the springs while supporting the contact-
point constitutes a cushion, which yields au-
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tomatically to the pull of the magnet, and
thereby prevents shocks and insures full con-
tact.

What I claim is—

1. In a printing-telegraph, a system of per-
mutation-magnets arranged to control a plu-
rality of circuits, a relay-magnet in each of
said circuits, and a loeal circuit for each of
said relay-magnets normally open at the ar-
mature thereof, each of said last-mentioned
circuits comprising a printing-solenoid, and
a second magnet in a circuit separate from
that of said relay-magnet and arranged to act
on the armature thereof, the circuit of said
second magnet being normally open at the ar-
mature of the solenoid and adapted to be
closed thereby, substantially as described.

2. In a printing-telegraph, a permutation
system comprising a plurality of circuits and
circuit-changing magnets arranged to com-
plete some particalar circuit according to a
predetermined code, a relay-magnet in each
circuit so completed, and a local circuit for
each of said relay-magnets normally open at
the armature thereof, each of said last-men-
tioned eircuits comprising a printing-solen-
oid, a second magnet for each of said relay-
magnets, each of said second magnets beingin
a special local circuit and arranged to acton
the armature thereof, the circuit of said sec-
ond magnet being normally open at the ar-
mature of the solenoid and adapted to be
closed thereby, substantially as described.

3. In a printing-telegraph, a solenoid com-
prising a contact-plate mounted on the frame
thereof and a spring-mounted contact-point
adapted to be actuated by the core of said so-
lenoid, and a magnet in circuit with said con-
tact point and plate arranged to restore the
solenoid-cireuit to its normally open condi-
tion, substantially as described.

St. Louis, Missouri, Ifebruary 20, 1901.

FREEMAN H. LITTLEFIELD.

Witnesses:
JAMES A. CARR,
JoHN B. RENO.
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