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' a second space equal to one-third of the dis-

Lo all whom il may concern: |

Be it known that I, GEORGE M. PHELPS, a
citizen of the United States, and a resident of
Brooklyn, county of Kings, and State of New
York, have invented certain new and useful
Improvementsin Printing-Telegraphs,of which
the following is a specification. ,

My invention has for its subject-matter a
printing-telegraph system in which the type-

“wheels of the receiving-instrument are con-

nected to and rotated by the revolving arma-
ture of an electro-magnetic motor. The arma-
ture of the motor is actuated by three station-
ary electro-magnets whose cores are in differ-
ent radial planes, and whose respective coils
form parts of three independent main lines

‘through which the carrent of a main-line bat-

tery is snccessively directed. The three main
lines—one at a time in regular succession—are
connected to the main battery by means of a
commutator or pulsator at the transmitting-
station, which is geared with a rotating shaft
whose movement is derived from any sunitable.
motor, and which is arrested and permitted
to start at the pleasure of the transmitting
operator by means of a series of transmitting-
keys. |

The motor-armature of the receiving-instrau-
ment consists of a symmetrically - arranged
series of magnetic bars, each of which in its
properturnis attracted by one of the stationary
electro-magnets through the space represented
by one character upon the type-wheels. The
armature-bars and the stationary electro-mag-
nets are so arranged with reference to rel-
ative numbers and position that when one of
the electro-magnets has rotated the armature,
and bas drawn one of the bars of the armature
to its cores, another of the bars, by the same
movewment of the armatuare, will be drawn to-
ward another of the three motor electro-mag-
nets, and will be separated therefrom by a
space equal to only one-third of the space sep-
arating two contiguous bars of the armature.
After an armature-bar has been drawn to the

cores of one of the motor electro-magnets the

main battery-current is removed from that one
of the main lines passing through such electro-

‘magnet, and is diverted to a second line, and

the motor electro-magnet in the second main

tance between two of thearmature-bars. When
the armature-bar last attracted is drawn op-

‘posite the cores of the second electro-magnet

the main-line battery is diverted from the
second line to the third line, which magnetizes
the third electro-magnet and attracts another
of the armature-bars through a third space
equal to one-third of the distance between two
contiguous armature-bars. Thus, upon suc-

55

6o

cessively closing the main-line battery through =

of the motor successively attract different bars

-of the armature, and the type-wheel is rotated

step by step a space represented by three char-
acters thereon; and to give the type-wheel a
complete rotation the battery must be closed
through each of the three main lines as many
times as there are bars upon the rotating. ar-
mature ; and thus the productof the stationary
electro-magnets and the bars upon the rotat-
ing armature must equal the number of char-
acters or spaces therefor upon each of the type-
wheels. "Since a telegraph-line requires a
definite time for discharging before it can be

recharged, without running succeeding pulsa-

tions into one another to form a continuous
current, the number of pulsations that may be
passed over a line is limited. However, with
a three-line motor this difficulty is largely
overcome, as while one motor-magnet is dis-
charging the armature is given two succeed-
ing steps of rotation, thus enabling a type-
wheel to be driven nearly three times faster
than when only one line is used.

While the movement of the type-wheel for
the purpose of bringing any desired character
to position for printing is effected wholly by
short electrical impulses of one polarity, print-
ing is etfected by reversing the main-line bat-

the three main lines the three electro-magnets |

ro

73

8o

90

tery-current upon any oune of the three main

lines. The press-lever is operated by a polar-
1zed electro-magnet having coils thereon in
multiple are, and forming parts, respectively,
of the three main lines., The polarized electro-
magnet may therefore be operated to print at
cach step of rotation of the armature, as the
main battery-current will then be flowing
throagh some one of the three divisions of the
printing electro-magnet. - At the transmitting-

line in turn draws an armatuare-bar through | station the three main lines are connected, one

95
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at a time, through a pulsator, to a single con- { nals, and npon a complete rotation of the pul-

ductor, which is connected to earth. In this
single conductor is situated a pole-changing
apparatns and a main-line battery, whereby
the main-line battery is reversed and again re-
versed to its normal polarity, and all while the
transmitting-key is depressed and before being
released. During the entire period that any
one of the transmitting-keys is depressed the
pulsator will be arrested and the main battery
will be continued in connection with one line.
Thus the type-wheel will remain locked by vir-
tue of the electro-magnetic attraction between
one of the stationary magnets of the motor and

one of the bars of the rotating armature ot the |

receiving-imnstrument. -

The means here employed for bringing the
type-wheels of a seriesof receiving-mstraments
to unison for effecting printing upon either ot
the two type-wheels at the pleasure of the
transmitting operator, and for feeding the pa-
per step by step, are all well known. For ef-
fecting unison the free end of an arm rests be-
tween spiral threads upon the type-wheel shaft.
The type-wheel is provided with a stop-pin,
and upon a continued rotation of the type-
wheel the free end of the bar resting between
the spiral threads will be carried to a position
to intercept a further movement of the stop
upon the type-wheel. Upon reversing the
main-line current the press-lever is actuated,
which in turn releases the unison device. Xor
effecting printing upon either of the two type-

‘wheels the type-wheel shaft is provided with

two radial pins sitnated in different radial
The press-lever carries a small piv-
oted T-lever, which is connected with the
transversely -movable printing-pad. In one
position of the type-wheel shaft, if the press-
lever is raised, one arm of the T-lever will be
depressed by coming in contact with one of
the radial pins upon the type-wheel shaft, and
the printing-pad will be thrown laterally from
a position to print from one type-wheel into a

‘position to print from the other type-wheel.
By afurther movement of the type-wheel shatt,

and by raising the press-lever a second time,
the other arm of the T-lever will be depressed
and the press-pad will be shifted to 1ts first
position. The paper ribbon upon which the
message is printed is drawn the space of one
letter at each backward movement of the press-
lever by means of apawl and the ratehet-wheel,
which is connected with a driving-roller. lach
of the main lines at the transmitting-station
terminates in a spring whose free end 1s 1 the
path of the conduecting projections of the ro-
tating pulsator or commutator, which 18 con-
nected with the main-line batvtery. The pul-
sator-contacts and the terminal springs of the
main line are relatively so situated that upon
the movement of the pulsator through aspace
equal to that separating the center ot two con-
tact projections connection will be made suc-

cessively between all of the different contacts

sator as many pulsations will be sent over each
of the main lines as there are arms upon the
pulsator.

The main-line pulsator and the key-cylinder
of the transmitter are both frictionally geared
with a copnstantly-moving motor. Upon de-
pressing any transmitting-key, not only 1s the
key-cylinder arrested, but the main-line pulsa-
tor is also stopped. Dy arresting the key-
cylinder a local circuit is closed, and this lo-
cal circuit energizes one of a series ot electro-
magnetic stops, which arrests an arm rigidly
ixed upon the shaft of the pulsator. The
movement of the driving-motor, however, 18
not arrested upon depressing a key to effect
printing, bnt is continuous; and upon re-
leasing a transmitting-key which has been de-
pressed thie motor instantly imparts its motion
to the key-cylinder, which in turn serves to
break the local circuit of the electro-magnetic
stop, whereupon the shaft of the pulsator 1s
free to move, and motion from the constantly-
moving motor is instauntly imparted thereto.
The shaft of the main-line commutator, being
provided with a radial stop-arm, is surrounded
by a series of electro-magnets circularly ar-
ranged, having armatures, any one ot which
may be attracted upon arresting the key-cyl-
inder to a position within the path of the ro-
tating arm, and to thereby arrest the pulsator.
Iach of this series of electro-magnets is 1n a
branch circuit joining the poles ot a local bat-
tery, and each of these branches of the local
battery is closed by either of two of the trans-
mitting-keys. Thus at the transmitter there
are half as many stop-magnets, and there are
also half as many branches connecting one
pole of the local battery and the key-board as
there are keysthereon. Bydepressinga trans-
mitting-key the key-cylinder will be arrested
in a certain position, the poles of the local
battery will be closed through that local branch
and its stop-magnet corresponding with the
key depressed, the main-line pulsator will be
arrested in a position corresponding with the
arrested position of the key-cylinder, and the
character represented by ghe key depressed
will be printed upon the receiving-instruinent,
since upon arresting the main-line pulsator
the main-line battery is thereby reversed. As
each branch of the local battery may be closed
through either of two transmitting-keys,
though not simultaneously, the main-line pul-
sator must be geared to make two rotations
during one rotation of the key-cylinder. Thus
as many pulsations may be sent over the main
line at each rotation of the Kkey-eylinder as
there are transmitting-keys. It is by this
means that only half as many electro-magnetic
stops need be employed for arresting the main-
line pulsator as would otherwise be necessary
to enable the pulsator to be arrested at any
required position.

Thepole-changerforeffecting printing serves

of the pulsator and all of the main-line termi- | to reverse and re-reverse the main-line battery
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automatically upon the mere depression of a | tion of the receiving apparatus on line

transmitting-key, and the double reversal
should be effected as slowly as possible to in-
sure a perfect operation of the polarized print-
ing-magnet. 1o this end I have devised what
I term an ‘‘unequal-step escapement,” consist-
Ing ot a releasing-pallet which controls a step-
by-step rotation of a shaft in such manner that
the alternate step movements shall be rela-
tively long and short. The pole-changer re-
verses and re-reverses the battery wholly dur-
Ing the long step movements of the shaft and
after the pallet-yoke has vibrated in one di-
rection, while 16t 18 not operated during the
short steps of rotation and upon the return
vibration of the pallet-yoke. |
- My invention further embraces a novel con-
struction of a key-cylinder and loecal - circuit
counections which are opened and elosed there-
by, whereby contacts therein are made and
broken independently of the mechanical con-
tact between a key and a stop for arresting
the key-cylinder. |

In the accompanying drawings, Figure 1 is
a plan view of the key-board portion of the
transmitting apparatus. TFig.2 isa plan view
of the main-line pulsator and pole-changer por-
tion of the transmitter., I'ig. 3 is a similar
view of the same portion of the transmitter,
with some of the upper parts removed to more
fully disclose underlying parts, and partica-
larly the apparatus in section represented by
Iine 3 3 of Ifig. 4. Fig. 4 is a vertieal trans-
verse section of apparatus on the line 4 4 of
Fig. 2. Tig.5 is a vertical transverse section
represented by line 5 5 of Fig. 3. Fig. 6is a
view of a vertical transverse section on line 6
6, I'ig. 3. Ifig. 7 is a horizontal section on the

line 7 7 of Iig. 4. Tig.8 is aside elevation of

4.0

59

60

the receiving - instrument.

a circult-closing comb. Tig. 9 is a transverse
section of the same on line 9 9 of I'ig. 8, ~ Fig.
10 1s a longitudinal section on an enlarged
scale through the key-board of the transmitter.
Ifig. 11 1s a plan view, on the same scale, of
like parts. Fig. 12 is a longitudinal central
section of the key-cylinder of the transmitter.
Fig. 13 1s a side elevation, showing meauns for
gearing the key-cylinder of one trapsmitter
with a series of main-line pulsators and re-
spective pole-changers. Fig. 14 is a diagram
representing the key-cylinder, the local bat-
tery,a series of local branches joining the poles
of said battery, and a series of electro-mag-
netic stops for arresting the movement of the
rotating pulsator. Iig, 15 is a plan view of
Fig. 16 1s a side
elevation of the same. Ifig, 17 is a detail view,
partly in elevation and partly in section on
line 17 17 of IFigs. 15 and 22, Fig.18 is a de-

tall section on the line 18 18 of Ifig. 15. Fig.

19 18 an elevation of the ends of the arma-
ture-cylinder. Ifig., 20 represents a section
through the armature-cylinder on line 20 20 of
Ifig. 21. Ifig. 21 represents a horizontal sec-
tion of the armature-eylinder on line 21 21,

ik nd dand d

of Kig.15. Iig.23 isan elevation of the elec-
tromotor and details of the receiving-instru-
ment. Iig. 24 is a diagrammatic view of the
entire system, showing the receiving-instru-

~ment, the main-line pulsator and pole-changer,

electro-magnetic stops for arresting the pulsa-
tor, and the key-cylinder and ecircuit connec-
tions whereby the armatures of the electro-
magnetic stops may be brought into position
to arrest the movement of the main-line pul-
safor. |

My transmitting apparatus is adapted’ to
close a main-line battery throngh any one of
three main lines to a distant station or stations
at which receiving-instruments for recording
stock-quotations arelocated. The transmitter
also serves to reverse the main-line battery

~upon that one of the main lines through which

the battery may happen to be connected at any
instant when it is desired to print a character.
The transmitting apparatus for accomplishing
these results consists of several parts, conven-
lently shown in Ifig, 24, to wit: a main-line
pulsator, D, rigidly fixed to its shaft K, which
18 also provided with a rigid radial arm, L,
which may be arrested by an armature-stop,
A', of any one of a circularly-arranged series
of electro-magnets, 1123, Theshaft Kisdriven
by a spur-wheel, G, connected to said shaft by
a friction-collar. The shaft Z/// is driven by a

09 9O

70

75

30

90

constant and uniform force derived from any

suitable motor, and said shaft Z7 is positively
geared through a suitable train of spur-wheels
with the frictionally-mounted wheel G. Upon
the constantly-rotating shaft Z// is also fric-
tronally mounted the hollow gutta-percha key-
cylinder K C, |

L B is aloeal battery, having one of its poles
connected with a transverse bar or plate, 43,
while the opposite pole of the battery is di-
vided into a series of fifteen branches, in each
of which is placed oue of the electro-magnets
1M 2%, The extremities of the local branches

are connected to a series of conduecting-con-

tacts at the back of the key-eylinder, and upon
depressing any one of the transmitting-keys

100

10§

(10

counection between the two opposite poles of

the local battery is made. The depression,
therefore, of any one of the transmitting-keys
serves to arrest the main-line pulsator D by
closing a branch of the local battery corre-
sponding to the key depressed, thereby caus-
1ng the stop A’/ ol its electro-magnet to inter-
cept the arm L of shaft K in such a pesition
that before being arrested the pulsator will
have sent the required number of pulsations
to line to rotate the type-wheel into position
for printing the character represented by the
key depressed. At thesame time, upon arrest-
1ng-the pulsator, as will be more fully herein-
after described, the pole-changer is automati-
cally and mechanically actuated to first reverse
the main-line battery and to then again re-

verse 1t to its original polarity before the re-

Fig. 20. Ifig. 22 represents a transverse sec- | lease of the depressed key.
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The pole-changer for reversing the main-line |

battery is automatic, and its operation is de-
pendent wholly upon arresting the pulsator-
shaft. The devices employed consist, first, of
pallet-yoke I, frictionally pivoted upon a con-
stantly-retating skaft, 1/, having pallets R and
S, and aprojecting arm, T, whoseend 18 prevent-
ed fromentering betweenthecam-teethofratch-
ct-wheel T by its rapid rotation. Shaft 1’ 1s
positively geared with the constantly-moving

motor employed to drive the shaft of the key-

cyvlinder. The shaft I/ rotates constantly 1n a
direction tending to carry the end of arm L
between the cam-teeth of wheel I8, Therefore
when the pulsator and the wheel 14, which is
rigidly connected therewith, are arrested the
end of arm T will fall between two teeth of
wheel B, whereapon an escapément-arm of a
series, 8/, will be released from the pallet S
and a second arm of a series, R/, will be ar-
rested by the pallet IR ; and as the pallet-yoke
I is frictionally mounted upoun the constantly-
rotating shaft 1/, the end of arm T, upon the
release of an escapement-arm, S, from S, will
not only be suddenly carried between the teeth
of B, but it will be firmly held between two of
the teeth daring the entire time that the pul-
sator is arrested. |

S/ and R/ represent two series of escapement.
armsindifferent horizontal planes,respectively,
and rigidly meunted upon the shatt J, which
is rotated upon a release and movement of the
escapement through the agency ot a spur-
wheel frictionallyeonnected with said shaft,and
which is positively geared with the constantly-
revolving motoremployed todrive the pulsator.
Upon shaft J is also rigidly fixed a notched
disk, within the notehes of which the arm N of
lever N may rést. Iscapement-teeth S’ rotate
in the piane of pallet S and above the plane of
nallet R, which is in the plane of the series of
escapement-tecth of ¥/, and, as is best shown in
IFigs, 2and 3, teethd'1n the direction of rotation

ave slightly in advance of teeth R/, and they are

so arranged in respect to pallets Rand S that if
a tooth 87 is retained by S a tooth I/ will be a
very little beyond-pallet R.  Upon a release ot
S/ from: S a succeeding tooth, 301, of 7 will re-
volve «o far as to come nearlyin contact with i5;
butbeforethesucceeding tooth, 301, of S arrives
at S atooth, 300, of R’ isarrested by R. Upon
releasing &/, therefore, the escapement moves
the distance thiat tooth 300 is from IR before &
is released, or a space nearly equal to that be-
tween adjoining teeth of theescapement. Upon
a releasc of tooth 300 from R it will move only
a very slight distance before 301 will be ar-
rested by S. Such distance is shown by the
space between the tooth R just in advance of
1 when 8 is retained by S. Thus, when pal-
et S releases a tooth B/ the escapement moves
a long step; when R releases a tooth Rf the es-
capement movesonly averyshortstep.  While
pallet S is retaining one of arms S’ a flat end,
150, of arm N7 rests upon the flat surface of
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upon arresting the pulsator, and thereby per-
mitting the escape of an arm & from the pal-
let S, shaft J will be actunated by pinion N7,
which is frictionally mounted on said shaft,
and the flat surface of 60 will slide past the
end 1530 of arm N/, and said arm will then fall
between notches 59 and 60, when the surface
159 of N’ will rest immediately in contact with
the surface 161 of tooth 60. Arm N is thus
vibrated in one direction as cam-tooth 60 slides
past its end N7, and is vibrated in an opposite
direction after tooth 60 has passed the end of
N/ and when the surface of 159 fallsin contact
with the surface 161. Arm N is rigidly fixed

upon a rock-shaft, O, and is provided with an,

arm and spring, 353. Rock-shaft O is also rig-
idly connected with an arm, M, which 1s pro-
vided with insulated pins 23 and 24 at each
extremity. |

P and P/ are levers., pivoted respectively at
« and «’’. Arm I is connected by wire 29
to earth, while arm P is econnected by wire 22
through the pulsator D, and to any of the three
lines, according to the position of the pulsator.
When arm % is held by pallet S the insulated
pin 23 is in contact with arm P and insulated
pin 24 isin contact with arm P/, in which case
the circuit is made fromn the distant station,
through the pulsator, to contact 16, wire 22,
arm P, pin 23, conductor 26, binding-post 27,
battery M B, binding-post 28, wire 25, insulat-
ing-pin 24, lever P/, and wire 29, to earth. Upon
the release of arm S from its pallet S, lever
N, being given a to-and-fro movement, first
moves insulating-pin 23 into contact with le-
ver P/ and pin 24 into contact with lever D,
thus reversing the battery upon theline. Upon
the return or backward movement, however, ot
lever N, insulated pin 23 is returned to 1ts con-
tact with lever P and pin 24 to contact with
Jever P/, Thus for the instant that lever N is
oiven its to-and-fro movement by the move-
ment of tooth 60 the battery is twice reversed.
During the entire time that the transmitting-
key is depressed the surtace 150 of arm N’ wiil

rest in close contact with the surface 161 ot

tooth 60, owing to the fact that a tooth R’ 1s
retained by its pallet R. However, upon re-
leasing the transmitting-key the main-line pul-
sator will resume its rotation, tooth 1T will be
raised from between the cam-teeth of wheel 15,
and escapement-tooth RV will be released from
pallet R. The tooth I}/, however, will rotate
only for a very short distance, owing to the
fact that a second tooth S/ will be almost in-
stantly arrested by its pallet S. The short 1o-
tation of shaft J, however, only serves to cause
a slight separation between the surfaces 150
and 161, as is more clearly shown in Fig. 3,
and does not serve to operate the pole-changer.

The main-line pulsator or commutator 1),
means for rotating and arresting the same, the
pole - changing apparatus, and the unequal-
step escapement are shown in detail in Figs. 2,
3, 4, 9, b, and 7.

the tooth 60 of notched disk /. However, i In Ilig. 4, Z' is a bevel spur-wheel, rigidly
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mounted uponthekey-eylinder shaft Z///, mesh- | and again thrbugh 2, the circuit through z be-

g with bevel-wheel D/ upon the vertical shaft
D”, to which is rigidly fixed spur-wheel H'/
and 1. Spur-wheel H’” meshes with spur-
wheel G, which is frictionally mounted upon
shaft K between the rigid flange G’ and slid-
Ing collar '/, and the collar R/ is fixed upon
shaft K by means of a pin passing through a
longitudinal slot of the shaft. Sleeve R/
therefore revolves with the shaft R, but is
capable of longitudinal movement thereon
against the tension of spiral spring L//. The
disk-surfaces of G are separated from flange
" and eollar R’ by a felt or billiard-cloth
washer, for affording proper frictional contact.
Spur-wheel G thereforeissubject to constant ro-
tation, and 1t in turn 1mparts constant rotation
to spur-wheel N’/, which is also frictionally

mounted upon its shafr J by means of collar|

¢’y frictional surfaces f* £/, and spiral spring
A", inthesame mannerthat wheel G is mount-
ed upon its shaft K, as is best shownin Fig. 5.
The pallet-yoke I is supported upon the fric-
tion-washer I’/ and the rotating flange %'/,
against which 1t is pressed by the downward
actlon of the spring B’ acting against the

ange /. The notehed disk H’” and escape-

ment-teeth 5’ and R/ are all rigidly tixed upon

shatt J, and the shafts I’ and J are both jour-

naled in the horizontal plates A and /"
Figs. 4, 7, and 14 show a series of fifteen

electro-magnets, 1 to 15%, circularly arranged

around shaft K. Each electro-magnet is pro-
vided with an armature, A’/, which is normally
held slightly elevated from its pole against
stop ¥’/ by aspring, /. Thus when no current
Is passing through an electro-magnet the end
ot its armature-lever A’ is refained slightly

above the end of the arm L. Upon passing a

carrent of electricity through any one of these
electro-magnets its armature-lever is drawn to
1ts core and into the path of the end of arm L,
Thus the shaft K
may be arrested at every fifteenth of its revo-
lution. -

T'he main-line pulsator D consists of a4 metal-
lic disk having five metallic notches symmetri-
cally arranged upon its periphery,or with their
centers seventy-two degrees apart. The three
main lines terminate respectively in commu-
tator-springs 13, 14, and 15, so arranged in re-

spect to the projections upon the pulsator that

when spring 15 is resting upon projection 17
the pulsator may, upon a further rotation of a
distance equal to one-third of the distance be-
tween two projections, or eighteen degrees,
bring its projection 20 in contact with spring

14, and upon a further rotation to the same ex-

tent projection 18 will come in contaet with
spring 13, and upon a still further equal move-
ment spring 15 will be in contact with projec-
tion 21. Thus as the commutator D rotates
connection 18 established from the main bat-
tery, first through line 2, then through line v,
the circnit through z being broken, then

ing broken, and so on.

To secure an electrical contact independent
of a rebounding impact due to interposing a 7o
stop in the path of a pin fixed in the rotating
key-cylinder, I have devised apparatus where-

Dy, upon the depression of a key, the key raises

an independent circuit-closing lever to close |
one of the local branches, while at the same yg
time the key interposes a stop in the path of
a cylinder-pin to arrest the eylinder. One end
of the circuit-closing lever cannot malke con-
tact until 1ts opposite end has fallen into a pe-
ripheral cavity. However, the arrangement is
such that the end of the circuit-closing lever
drops into the peripheral cavity before the pin
in the periphery of the cylinder arrives at the
stop interposed by depressing the key. A de-
pression of the transmitting-key therefore first
imparts a force to the circuit-closing lever with-
out causing it to make contact, which contaet
will only be possible aiter the key-cylinder has
rotated to a predetermined position. After
such a position is reached the circuit-closing
lever will operate to make contact, and such
contact will have continued for a short period
before the key-eylinder will have rotated to a
position where it will be arrested. DBy this
means contact through the local branch to its
stop-magnet will be made somewhatin advance
of the arrival of arm L at its position to be
arrested, and a local branch will be closed be-
yond all danger of being momentarily broken
byareboundingofcontactsuponsuddenlystop- 100
ping the key-cylinder. As the circuit-closing
lever cannot yield untilthe eylinderisin proper
position, mstead of causing the key upon its
depression to impinge immediately upon the
circuit-closing lever, I interpose between said 1oz
lever and the key a spring, whereby the key
may be depressed without perceptible resist-
ance whatever may be the position of the eyl-
inder, and whereby, when a cavity in the eyl-
inder has arrived opposite the lever, the spring 110
will cause contact to be made without further |
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movement of the key.

Iigs. 1, 10, 11, 12, and 14 show a key-board
arrangement, and local connections.for estab-
lishing a circuit through the local battery LB 11g
and apy one of the series of electro-magnets |
IM 21\[. |

In Ifig. 12, Z'"" represents the constantly-
rotating transmitter-shaft, upon which is frie- |
tionally mounted the hollow key-cylinder K C, 120
constructed of any suitable insulating mate-
rial. D P ig a driving-pulley, and U is a frie-
tion-collar rigidly fixed upon cylinder K . 148
and 129 respectively represent felt or billiard-
cloth packings for giving a frictional connee- 12z
tlon between D P and U. #/is a series of
springs extending from the periphery of D P
and pressing packing 129 against eollar U.

The key-cylinderisprovided with twoseriesof
fifteen cavities each., Ifach cavity—130 of one 130
series and 230 of the other series—extends cir-

“through , the circuit through y being broken, | camferentially a short distance around the pe-
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riphery of the eylinder; and each seriesof cavi-
tiesis arranged spirally alongits length,and in
close proximity to each cavity are placed me-
tallic stops—128 of one series and 228 of the
other—by means of which the cylinder may be
arrested. The two spiral series of stops and
cavities begin at one point at one end of the
eylinder and diverge toward the opposite end,
where they meet at a point diametrically op-
posite upon the cylinder. Thus one series of
cavities and respective stops are upon a sepa-
rate semi-cylindrical surface, while the second
series are upon the opposite half. |

In Fig. 10, 164, 165, 166, 167, and 163 rep-
resent the key-board frame, upon which is at-

tached a transverse metallic bar, 43, to which .

are fixed a series of devices supplemental to
each key. Upon depressing key L K, which
rests upon and is pivoted over a felt support,
113, and is maintained in position by means of

a pin, 112, which passes through an opening
in the key 113, projecting portion of the key-

114 raises the spring 115, thereby bringing pin
127 into the path of stop 128. Simultaneously
as the key-cylinder is arrested the end of
spring 116 causes arm 125, which is pivoted
at 123, to close an electrical contact between
set-serew 119 and spring 124, When arm 125
is thus raised spring 117 will be forced some-
what to the right, and arm 125 will rest above
the line joining the pivot of 125 and center of
roller 120, and at the same time roller 122
will rest within the peripheral cavity 130 of
the key-roller. It is also to be observed that
an electrical connection between the spring
124 and the set-serew 119 cannot be ettected
until the key-eylinder bas rotated to such a
position as to permit roller 122 to fall within
the corresponding cavity upon K C. ltis to
be seen, however, from Figs. 10 and 24 that the
roller 122 will enter the cavity 150 for a con-
siderable time before the lug 128 will arrive at
a position to be arrested by stop 127. Spring
116 is employed for the purpose of enabling
key I. K to be depressed in whatever position
the cavity 130 may be in respect to 122. If
the key be depressed before the cavity arrives
opposite 122, the arm 125 cannot be raised;
but owing to spring 116 the depression of the
key will not meet any considerable resistance.

~In fact, only that of the tension of the spring
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116 will be encountered, and the spring will,
after depression of the key,in turn exert a suft-
ficient pressure upon arm 125 to raise 1t pasi
the center of roller 120, and to force roller 122
within the cavity of K C when brought oppo-
site thereto. The spring-connections are S0
arranged that electrical contact between screw
119 and spring 124 cannot be broken unless
the pin 128 is permitted to wholly escape frem
stop 127. A mere vibrating movement ot the
transmitting-key, which is insufficient to per-
mit an escape or further movement ot the cyl-
inder, will not suffice to cause contact to be
broken, owing to the agency of the leat-spring
117 and roller 120. The electrical contact 1s
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entirely independent of any movement of the
transmitting-key which will not cause the cyl-
inder to be moved. Itis a movement of the
cylinder which causes contact to be broken,
and not the direct movement of the key. The
arm 125 being pressed above the line joining
the pivot of 125 and the center of 120, the ten-
sion of spring 117 will be sufficient to retain
the lever in its position of contact unless 1t is
moved therefrom by a positive force. If key
L K is so far released as to permit pin 128 to
escape from its stop 127, the key-eylinder will
then continue its rotation, and as roller 122
wiil be lifted upon the periphery of the Key-
cylinder the arm 125 will be depressed and
contact with 119 will be broken.

172 and 173 represent bolts for attaching
springs 115 and 116 to the transverse conduct-
ing-bar 43. 118 represents one of a series of
pendent metallic bars attached to an insulat-
ing-bar, T, by a condueting-bolt, 126; and 170
represents a vertical side plate of the trans-
mitter for supporting the transverseinsulating-
bar T,

I have arranged my transmitter to send as
many impulses over the three main lines as
there are transmitting-keys daring each revo-
lation of the key-cylinder and duaring each
revolution of the type-wheels of thereceiving-
instrument. It is obviously a necessary con-
dition of construction and operation that the
pulsator be capable of being arrested upon the
transmission of every main-line impulse; to
the end of reducing the number of partsin the
transmitter, and, instead ofemploying thirty lo-
cal branches and an equal number of stop-mag-
nets in the circular series, (there being thirty
pulsations sent over the main line during each
revolution of the key-cylinder,) by gearing the
pulsator-shaft so as to make two rotations to
one of the key-cylinder, I am enabled to accom-
nlish the same result with fifteen local branches
and fifteen stop-magnets. liach of the local
branches is connected with two keys of the key-
board in such manner as to be capable of being
closed by either or both of the two keys.

Fig. 14 represents a key-cylinder, a series of
conducting-springs equal the number of keys
upon the key-board, a main-line pulsator, D,
a circular arrangement of a series of fifteen
ston-magnets, a local battery, and fifceen Jocal
branches, each of which may be closed by either
or both of two transmitting-keys.

160 represents a metallic bar provided with
a series of contact-springs equal in number to
the number of keys of the key-board. Upon

“depressing a key one of the springs, as 109,
will, after the key-cylinder has rotated to a
proper position, be pressed in contact with'stop
106, mounted in the insulating-bar 1. Ly this
means ¢lectrical conneetion will be established
between one pole of L B through 160, spring
105, stop - pin 106, wire 107, stop-magnet 1%,
and binding-post 40. The poles of the battery
can also be closed through stop - magnet 1™
| by depressing the extreme right-hand key of
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the series, thereby closing spring 101 with pin | ter described, for effecting unison, for shifting -

102, and comp]etlng the circait through wire
103 to point 104, thence by wire 107, through
stop-magnet 1™ ‘and binding - post 40 to the
opposite pole of the battery.

Although the local circuit through 1* may
be closed by depressing either the right-hand
or the left-hand key, the stop-arm L conld not
be arrested at the same time in both cases.
AS shown 1n Ifig. 1, the cavities and their cor-
responding stops are in different spiral rows.
The arrangement is such that a cavity and stop
of one row is one hundred and eighty degrees
from a stop and cavity of the other, and each
local circuitshould be connected with such key-
contacts as are each opened and closed by a
cavity and stop when the other cavity and stop

~are one hundred and eighty degrees from a po-
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sition to open or close the branch.
the left-hand key were depressed and the stop-
artn I were arrested at the first time of con-
necting the branch of magnet 1, L would
not be arrested in the event of depressing the
right-tand key. The stop-arm would pass by
m.-;w*net 1M and return after making a full
revolutlou before the branch of 1 would be
closed and before 1. would be arrested. The
stop-arm L makes a complete revolution to ev-
ery half-revolution of the key-cylinder. Thus,
1f the arm L. were arrested by 1M at the first
half-rotation of the key-eylinder, by depressing
the left-hand key,arm L would only be arrested

during the second half-rotation of the key-cyl-

inder on depressing the right-hand key, as the
respective cavities and stops upon the cylinder
for the two keys are one hundred and eighty
degrees apart. Thus, while one key may close

the local branch, the eylinder must rotate one

hundred and eighty degrees before it can be
closed by the other key.

While 1 have here shown thirty finger-keys
and fifteen stop-magnets, I do not wish to limit
my 1nvention by such definite numbers, as it
18 obvious that if 1 were to employ thirty-six
keys, and were to send thirty-six pulsatiouns to
line during each rotation of the key-cylinder,
I could gear the pulsator-shaft to make three
revolutiouns to one of the key-cylinder. At the
same time, however, I would be obliged to
employ only twelve stop-magnets, as each of
the local branches could be connected with
threeofthe transmitting-keys. However, with
such an arrangement the five metallic projee-
tions upon the pulbator D should be changed
to four.

IFf1gs. 15 to 24, inclusive, show my receiv-
ing-mnstrament, which consists of three sta-
tronary electro-magnets, a b ¢, whose cores pro-

ject.through the non-maguetie eylindrical case

A surrounding the armature; a rotating ar-
mature consisting of magnetic bars numbered
from 1 to 10, which are mounted upon non-
magnetic dIbLS of shaft d; polarized printing-

| mannet XY, having three coil divisions, which

rebpectwdy 'form parts of three main lines,

y 2; and various other devices, to be hereinaf-

Thus, if |

—

‘having two
armature consisting of a series of independent

the type- whepls to print from letters to figures
or figures to letters, and suitable paper-feed-
ing apparatus. The poles of electro-magnets
a, b, and ¢, whose cores are in different radial
planes, are so situated that the distances be-
tween the poles ab and b ¢ are equal ; and the
extremities of their poles are in close proxim-
ity to a cylindrical space within which the cy-
lindrical armature rotates. The rotating ar-
matuare here shown consists of a series of mag-
netic bars which are mounted npon non-mag-

netic disks, thereby forming a cylindrieal cage;

and all of the armature- bfu"s are equally dlb-
tant from one another.

In erder that the type-wheel may stop in a
position for printing any desired character,
and as there are thirty characters upon the
type-wheel, 1t 18 necessary that a single rota-
tion of the type-wheel be effected by thirty

step movements; and to this end I have em-

ployed a motor-armature having ten magnetic
bars and three stationary electro-magnets,

with their poles so arranged that when.one of
the armatuare-bars, as 1, 1s directly opposite .

the poles of electro-magnet ¢ some one of the
other armature-bars, as 8, will be-at a distance
from the poles of electro-magnet a equal to
one-third of the space between two adjoining
armature-bars. Thus the poles of electro-mag-
net a, when a current is passing through its
coll, serves to attract one of the armature-bars
a distance equal to one-third of the space be-
tweentwo adjoining bars. Upon breaking the
carrent of the line of magnet ¢ and establish-
ing 1t through the line of magnet b the cores
of b 1n turn attiact the armature-bar 10 an
equaldistance; and, again,upon removing the
current from the line of cores 0 the poles of ¢

.attractthe armature-bar2 anequal space. Thus

upon successively connecting a battery with
the lines of electro-magnets «, 0, and ¢ the
armature is successively rotated three equal
steps, which are equal to the distance between
two adjoining bars. Yo give the armature,
upon whose shatt d the type-wheels are mount-

ed, one complete rotatiou, it 1s therefore obvi-

ous that the battery must be closed through
each of the main lines , vy, and 2 as many
times as there are bars upon the armature.

1 am aware that others have employed an
electro-magunetice motorforrotating type-wheels
stationary electro-magnets and an

magnetic bars. Such an arrangement, how-
ever, is 1ncapable of great speed of rotation,
while 1t 1s also liable to rotate the armature in
a direction opposite to that desired. Where
three stationary electro-magnets are employed

1in a motor, as before described, the particular

core in each instance whieh 1s magnetized is,
in the first instance, at one-third of an arma-
ture-space ifrom the bar to be attracted and
at two-thirds of an armature-space from the
receding bar, as 1s best shown in IFig. 20,where
bar 8 1s 1n a position to be attracted upon clos-
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ing a current through core a, and is one-third | line .

of an armature-space therefrom, while the re-
ceding bar 7 is at a distance of two-thirds of a
space from the core. Thus the approaching
bar 8, when the cores of a are magnetized, 1s
only one-half as far from the core as receding
bar 7, wherefore the attraction upon bar 8 will
be four times as great as that upon bar 7 at
the first instaut the cores of « are magnet-
ized. If ouly two stationary magnets, as d
and ¢, were employed, the bar §, at the first
instant of magnetizing the cores of «, would
be nearly as far from the cores as bar 7, in
which event the attraction upon bar 8 would
be nearly if not the same as that upon bar 7,
and no movemwent of the armature would fol-
low. To avoid this difficulty, hbowever, 1n a
two-magnet motor, the armature-bar last at-
tracted is moved slightly past its core by the
inertia of the rotating armature. Thus,1f bar
1 were moved slightly past the core of ¢, the
bar 8 would Dbe a little nearer the cores of «
than the bar 7. With such an arrangement,

however, as the attractive forces upon 7 and 3 |

in opposite directions are so nearly balanced,
the first part of the movement of the armature
is necessarily very slow, and only little speed
of rotation can be attained.

A further marked advantage from the em-
ployment of three or more main lines and three
or more independent motor - magnets arises
from the fact that while the main-line current
is closed through one magnet, other magnets,
having been previously charged,will have time
to become electrically discharged; and since an
electro-magnet has a definite time of charge
and discharge, the velocity of the motor can
be greatly increased, since the motor will be
subject to the action of an electro-magnet while
electro-magnetic discharge is occurring in the
others through which the circuits are broken,
and which are temporarily not in use. |

Itisobvious that,instead of employing three
main lines and three electro-magnets, a, b, and
¢, four or even five main lines could be em-
ploved by adopting a corresponding number
of stationary magnets; also, instead of employ-
ing a rotating armature having ten magnetic
bars, one having six, eight, ten, or twelve could
equally well be used. If five main lines and
an armature having twelve magnetic bars were
eimployed, sixty successive step movements
would accompany each rotation of the arma-
ture. Also, if' it were desired to have forty-five
characters upon the type-wheel, it would be
necessary to accompany each rotation with
forty-five step movements, and if, under such
circumstances, three lines were employed, 1t

~would be necessary that the armature should

have fifteen magnetic bars.

My means for effecting printing consists of
two polarized electro-magnets, X and Y, each
having three independent coils forming parts,
respectively, of the main lines xz, ¥, and 2. The
right-hand coils both of X and Y are con-

The middle coils are connected to-
cether and form a part of main line y. Be-
tween the facing poles of X and Y is mounted
the polarized armature ¢, having pole-pieces
C’and C””. When acurrentispassingthrough
either of the lines , ¥, or 2, of normal polari-
ty, the poles of armature C are held agamst
the eoils of Y, and the press mechanism 1s 1n
a retracted position in respect to the type-
wheels. IJowever,after the pulsator 1) at the
transmitting-station bas been rotated to a pre-
determined position to move the type-wheels
to a position for printing any desired charac-
ter, and is there arrested, the battery 1s re-
versed over that one of the lines forming the
main-line circuit, and the type-wheels of the
receiving-instrument are not only locked 1n
position,butthepolarizedarmatureisattracted
to the cores of X and the press mechanism 18
lifted, thereby pressing a ribbon ot paper
against the type-wheel.

The unison device employed 1s shown 1n
Figs. 15, 16, 22,and 23,and consists of a worm,
0, upon the type-wheel shaft, a pivoted lever
whose free end, 7/, rests between the threads
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of the worm, and a stop, m, upon the type-

wheel shaft. The pivoted baris also provided
with a stop, n. If the type-wheels are con-
tinued in operation for several revolutions af-
ter printing any character, the worm will cause
arm % to be carried into a position to arrest
movement of m. This mechanism 15 well
known and need not be further described.

To hold the type-wheels accurately in posi-
tion, and to prevent their bounding backward
upon their coming to unison and apon the ar-
rest of pin m by stop n, I place upon shaft d
of the type-wheelsand motor-armature a ratch-
et-wheel, d’, provided with a point, d’/, whose
end engages with the teeth of d’and will pre-
vent its backward movement.

Type-wheels 1% and If are rigidly connect-
ed together, and are mounted upon the type-
wheel shaft d.

B is a press-lever attached to the polar ar-
mature . Upon the press-lever B is mouanted
a shaft, k, provided with &~ printing-roller,
which can slide laterally in a direetion trans-
verse to the plane of printing-lever B. Upon
the shaft k is a sleeve, j, and a collar, . A
T-lever, [, whose end rests within the collar A,
is pivoted at ¢, and e and f are radial arms in
different radial planes passing throagh shaty
d. In the position shown in Iig. 23,1t the
press-lever is raised, the left arm of the T-le-
ver will come in contact with the radial arm
¢, and the hanging arm of lever { will press
the printing-pad and its shaft to the right,
thereby leaving the pad in position to print
from the right-hand type-wheel. Again, 1f

the type-wheel be so moved that radial arm f

is over the left-hand arm of T and lever {, and
the press meehanism be raised, the pendent
arm of I will be driven to the left and the
printing-pad will be moved to a position to

nected together and form a part of the main I print from the left-hand or letter type-whecl.
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the shaft Y, upon which are mounted a se- |

- spring

~after the operation of printing.

.throuﬂh each local branch to its stop-magnet,
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This mechanism i 1s old, and i 1s here specifically |
disclaimed.

The press-lever B is normally in its lowest
position, and the polarized armature is in close
proximity to the right-hand electro-magnet Y.
Lever B is partlally sustained by a small leaf-
, 8, which, though inadequate to raise i,
1S of sufﬁclent stren gth to render its 0])6[’&13101]
comparatively quick.

The paper -teeding device is of an ordinary
character, and is shown in Figs. 17 and 18. ¢
1s @ press-roller mounted upon a spring, ¢/. 7
18 a roller connected with the driving:- Tatchet
ry and 1s actnated a step at a time upon each |
baekward movementof the polarized armature,
% 18 a rigid
bar fixed into the upper part of press-lever B.
¢t is a fiexible bar, also fixed into the upper part
of press-lever B, upon which the driving-pawl |
$ 1s mounted. ’1‘0 ettect proper adjustment of
the pawl s, a set-screw, v, passing through the
upper end of lever u, is provided, whereby the
position of 7 1n respect to « may be varied.

In Fig. 7, 80 represents a series of metallic
pins, each of which 1s electrically connected
with one of the circular series of stop-magnets.
Corresponding with the series of pins 80 is an-
other series of pins, 81, (shown in Fig. 9,) form-
ing terminals for the local branches from the
key-board of the transmitter. By means of
the comb circuit-closer, as shown in Figs. 8 I
and 9, connection is made from the key-board

—

F

throunh the pin 80, leaf-spring 82, met&lhc
plate 84 leaf-spring 83 pin 31, thence to its
stop- m&gnet and from there to a series of me-
tallic pins, 40, which are all electrically con-
nected by one conductor toone pole of the local
battery.

In Figs. Sand 9, 85 represents a flat bar of |
insulating material. 87isthe supporting-plate
of a series of stop-magnets, and 86 is a plate
to which the local branches from the key-board
are connected. I find such a means of simul-
taneously connecting all of the local branches
of importance, as 1t is necessary to make the
pulsator and pole-changer part of the trans-
mitter detachable from the key-board portion
for convenience of repairs. |

Ifor convenience of description I have here-
totore described one transmitting apparatus
and one receiving-instrumentonly. 1t will be
obvious, however, from an inspection of Fig.
24 that, instead of connecting the lines x v 2
1immediately to earth, they may extend through
a series of receiving-instruments, and that all
of the instruments in line may act in unison
torecord the same messages; also,in addition
to employing with one transmitter a seriesof
receiving-instruments upon one-set of lines,

which I will call “‘one circuit,” I may gear with. |

the motor driving the key-cylinder shaft, as
shown in Fig. 13, a series of main-line pulsa-
tors and respective pole-changers, The bevel- |
wheel X7 upon the key-cylinder shaft drives

an automatic pole-changer, which automati-

ries of Spur- wheels each one of which serves
to drive a }mlsatmg and pole-changing ar-
rangement for operating a three-line circuit.

In-such an arrangement, however, it will be 7o

necessary to connect the corresponding stop-

magnets of the transmitters of separate cir-
cuits all in one local branch and to the same
key of the transmitter. By this means not
only may the message be transmitted to any
one of many instruments upon the same cir-
cutt, but it may be transmitted to every instru-
ment upon a great number of branch circuits.
The depression of one transmitting-key, which
will arrest the key-cvlinder, will serve to ar-
rest simultaneously in the same relative po-
sition the stop-arms of all the different pulsa-
tors, and will at the same time effect the op-
eration of each of the respective pole-changers.

What I claim,and desire to secure by Letters
Patent, is—

1. The combination of a series of three or
more maitn lines, a main-line battery,arotating
pulsator for connectmg the battery and main
lines successively, and a pole-changer for re-
Versmg the main-line battery. . -

. The combination of a rotating main- lme

75

80

90

.pulsator for connecting a battery successwely

with a series of three or more main lines and |
05
cally operates to reverse the battery upon ar-
resting the action of the pulsator.

3. The combination of a series of transmit-

ting-Kkeys, alocal battery aund a series of local

branches, a series of stop-magnets, and a ro- 100
tating pulsator-shaft having a rotfmtmg arm,
whereby upon depressing any one of the tlans
mitting-keys.the poles of the local battery are
closed through that one of the stop-magnets
whieh will arrest the pulsator in a posmon of 105
rotation corresponding with the key depressed.
4. The combination of a constantly-moving
motor, a rotating main-line pulsator and a key
whnder both of which are separatelyand fric-

'tmnally connected with said motor, a series of 11c

transmitting-keys, and a series of stOpS for ar-
resting the pulsator whereby upon depressing
any transmitting-key the key-cylinder and pul-
sator may both be arrested at positions corre-
sponding with the key depressed, while the mo-
tor continues in motion,

5. The combination of a main-line battery, a
main-line pulsator, a key-cylinder, a motor for
rotating the key-cylinder and palsator in uni-
son, a series of transmitting-keys and branch
conductors of a local battery, and a series
of clectro-magnetic stops placed in said local
branch conductors,thewhole beingsoarranged
that when a key is depressed the clrcult of

115

120

that magnetic stop corresponding with the key 12z

depressed will be closed and the pulsator will
be arrested at the same instant that the de-
pressed finger-key arrests the key-cylinder.

0. A key-cylinder having both a peripheral
cavity and a stop-pin cowespondm g with each 130
key of the key-board.

7. The combmatlon of a key cylmder having
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a series of peripheral cavities and correspond- | reversing the battery upon any one of said

ing stop-pins, a series of circuit-closing levers
and electrical connections, and a series of
transmitting-keys, whereby, when a cavity 1n
the key-cylinder is opposite a circuit-closing
lever, a circuit may be closed upon a depres-
sion of a corresponding transmitting-key, and
is broken upon a release of the transmitting-
kev and a continued rotation of the key-cylin-
der.

S, The combination of a key-cylinder hav-
ing a series of peripheral cavities, a series of
circuit-closing levers and electrical connec-

tions, and a series of transmitting-keys, each |

of which is provided with a spring which im-
pinges upon its corresponding circuit-closing
lever when depressed, whereby a key may be
easily depressed whatever the position of ro-
tation of the key-cylinder, and whereby the
circuit-closing lever may be subsequently act-
uated to make an electrical contact when the
key-cylinder has rotated to a proper position.

9. The combination of a series of circuit-
closing levers, each having an electrical con-
tact, and spsing-supports for retaining them
in a position of contact after connection is once
made, and a key-cylinder provided with a se-
ries of cavities or cam-surfaces corresponding
with and serving to cause the respective cir-
cuit-closers to breal their contacts upon the
rotation of the key-cylinder.

10. The combination of key-cylinder K €,
provided with cavities, a circuit-closing lever,
125, electrical contact 119, and a frictional
spring-support, 117, substantially as described.

11. The combination of key-cylinder K C,
provided both with stop-pin 128 and cavity
130, key 114, stop device 127, circuit-closing
lever 125, and interposed spring 116, for the
purpose specified.

12. A series of stop-magnets arranged in a
circle around the pulsator-shaft, a local bat-

main lines, and antomatic mechanical means
for operating said pole-changer by arresting
the rotating pulsator to effect a reversal and 7o
re-reversal of the main-line battery. |
| 16. The combination of a main-line pole-
changer,an unequal-step escapement, which 18
released for a long step upon arresting the
pulsator, and which isreleased for a short step 75
upon starting the pulsator in motion, and
means for causing the pole-changer to reverse
and rereverse the battery during the long
step of the escapement.

17. A pallet-yoke which is frictionally con- 8o
nected with a constantly-rotating motor, 1n
| combination with an escapement-wheel mount-
ed upon a shaft which is frictionally geared

| with the same motor, |

18. The combination of an escapement-wheel 85
mounted upon a shaft which is frictionally
geared with a driving-motor, and a pallet-
yoke which is frictionally mounted upon a
constantly-rotating shaft driven by the sameo
motor, having a projecting arm which is held go
in one position by the rapid rotation of aseries

| of cam-teeth, while said arm and the yoke are

carried to an opposite position by the agency
of the friction-gearing of the motor, after the
cam-wheel is arrested and the end of the arm g5
upon the pallet-yoke falls between sald cam-
teeth.

19. The combination of the cam-tooth wheel
I, mounted npon the pulsator-shaft, pallet-yoke
I, having pallets R and S, and an arm, 'y which roo
is frictionally mounted with a motor-traip, an
unequal-step escapement having teeth R/ and
S/, frictionally geared with amoving motor,and
a disk, H’””, having cam-teeth, which is geared
| with the escapement-shaft, and which serves 105

to actuate the arm N of the main-line pole-
changer.

20. The combination of the constantly-rotat-

tery, and a series of local branches, each of | ing shaft I’, pallet-yoke 1, provided with pal-

which branches is connected with a stop-mag-
net and a key-contact.

13. A series of stop-magnets arranged about
the pulsator-shaft, a local battery, and a series
of local branches, each of which 18 connected
with a stop-magnet and the contact of two or
more keys, whereby each stop-magnet may be
made to arrest the pulsator by depressing
either of two transmitting-keys.

14. The combination of a key-board, a local
battery, and a series of local branch conductors

¢z joining the opposite poles of said local battery,

6o

which may be opened and closed by the trans-
mitting-keys, and each of which is connected
with the contacts of two or more of the trans-
mitting-keys, whereby each local branch may
be closed by either of two or more transmit-
ting-keys.

15. The combination of a main-line battery,
a rotating motor-driven pulsator for succes-
sively connecting the main-line battery upon a
series of three or more main lines, 2 main-line
pole-changer for reversing and successively re-

Irl

lets and arm T, and normally-rotating toothed 110
wheel 1.

21. The shaft J and a constantly-rotating
wheel, N’//, {frictionally geared together, said

' shaft having rigidly fixed thereon escapement

devices, and a toothed disk, H’”, all in com- 115
bination with pole-changer arm N and escape-
ment pallets, substantially as specified.

22. The combination of escapement-teeth
R/ and &/, arranged substantially as specitied,
cam-tooth wheel H/, and a pole-changing 120
lever, N, having an arm, N, |

23. Apole-changinglever, N, havingan arm,
N’, whose surface 150 rests upon the surface
of tooth 60 of H'/ at the end of a long step,
while at the end of the succeeding short step 1235
face 160 will be in contact with tooth 59 and
face 150 will be separated from tooth 00.

24. In a receiving-instrument, the combina-
tion of an electro-magnetic motor having three
or more stationary electro-magnets, each of 130
whose magnetizing-coils is placed in an inde-

| pendent main telegraph-line, a rotating arma-




~ lines are placed the magnetizing-coils of one of
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ture provided with a series of magnetic bars, | which respectively forms a part of one of the

and a type-wheel.

26. The combination, substantially as speci-
fied, of an eleetremetor having three station-
ary electro -magnets, a type-wheel, a printing-
rnagnet having three sectional cells, and three
mdependent telegraph-lines, in each of which.

the stationary electro-magnets and one section
of the magnetizing-coils of the printing electro-
magnet. |
26. The combination of an electromotm hav-
ing three staticnary electro-magnets whose
c;eperate colls respectively form parts of in-
dependent telegraph-lines, a type-wheel shaft
which is rotdted thereby, and a polarized print-

-electro-magnet having three sectional coils,

Ing-magnethaving three sectional eoﬂs, each of |

three independent main lines.

27. Thecombinationof three main telegraph- zo
lines, a motor having three stationary electro- .
magnets whose magnetizing-coils respectively
form parts of said telegraph-lines, a printing

forming parts, respectively, of said telegreph
lines, a pulsator or commutator for connecting
the main lines separately and successively with
a battery, and a pole-changer for reversing the
battery upon any one of the main lines for the
purpose of printing. |
- GEO. M. PHELPS.

Witnesees :

W. B, VANSIZE,

WM., ARNOUX.
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