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(No model.)

To all whowe Tt muay concern:

Be it known that I, THEODORE M. FOOTE
residing at Brooklyn in the county of Kmn*s
and State of New York, haveinvented a new

5 and useful Impmvement in Printing-Tele-

graphs, of which the following is a descljip-;

tlon, reference being had to the accompany-
ing drawmws whmh are a part of this specl-
ﬁcatlon

io My invention relates to 11]1pxovementb in

‘machines adapted for transmitting messages
elec,tllea,lly between distant points a,nd fm re-
celving and printing such tmnsmltled mes-
sages in words or eharaetem

I5 The invention includes improved means
both for transmitting messages by or through
a suitable electric condmter, as a wire, and

for receiving such transmitted messages and |

printing them on paper or suitable matemal

20 Theinvention consists of the novel machine

and apparatus and the parts and combina-

tions thereof, asherein described and el..-umed |

and the eqmvalentb thereof..
In the drawings, Figure 1 is a top plan
25 view of my 1mp10ved maehme the features

being shown in a general way, details and

small parts being omltted or merelyindicated
1n outline. I‘w 2 1sa topplan view, on larger
scale, of my improved machine other than the
3o paper-holder and the keyboard and parts di-
rectly connected with the keyboard. - Fig. 3

1san elevation of that portion of my impr oved

maehme shown in plan in Fig. 2, the view be-
ing of that side of the machine which is at the

35 front in Ifig. 2. Kig. 41s an elevation at the
left of t_h&t portion of the machine shown in
planin Kig. 2, including also the paper-holder
and a fragment of the keyboard frame or case
and related parts.

other end of the machine from that shown in
Irig. 4. Fig. 6 is an elevation at the right of
Fig 2, being a view substantially the same as
I‘lff 4 but in this view the electromagnets
45 at the front in Ifig. 5 are omitted ‘md the
mechanism 11111ned1ately behind the electro-
magnets is illustrated instead. Fig. 7 is a
vertical section on line 7 7 of Fig. 1 toward
~ the right.” Fig. §is a vertical section on line
50 77 of I‘]ﬂ' 1 towmd the left. Fig. 9 is aside

view of mechmﬁsm shown at the right and

Fig. 5 is an elevation at
40 the right of Fig. 2, showing substantially the

5

'Fln
'and adapted for the adjustment of the insu-

| near the front in IMig. 2 and is chiefly mech-
‘anism employed m_and about the feed of the

paper and the shifting of the type- wheel.
Fig. 10 is a section on line 10 10 of Hig. 9.
Fig. 11 is a view of the construction on the
Othel side of the mechanism shown in Fig. ¥
and of related parts.
device shown at the right ‘111(:1 in front on Fig.
2 employed in the conm ol of the motor elee-
tric circuit and in ‘the shifting of the type-
wheel. Figs. 18, 14, 15, and 16 are details of
the device or mechamsm shown combined in
Fig, 12. Kig. 171s a horizontal section look-
ing downwmdly from just below the paper-
suppomnfr table, Kigs. 7 and §, the electric
motor bemﬂ'omlbted from the view. Figs. 18
and 19 are_detm]s of an electric switch located
adjacent to and operated -by the device of
Fig. 12 for opening and closing the motor-
circuit. Ifig. 20 shows, partly in section, a
connecting or binding device (seen in Fig. 4)
for connecting the e‘wtuc wires leading fr om
the keybomd to the insulating-disk. Hig.
21 is a detail, partly in section, of a device

‘employed in the motor electric circuit for
‘maintaining the eireuit under conditions that

would Obherwme brealk the circuit. The de-
vice is employed in connection with a gov-
ernor on the motor-shaft for breaking the
motor electric cireuit. Fig. 2218 a side view
of the insulating-disk with some related mech-
anism. Fig. "”5 is a central section of the

1nsulating- disk c;.hmvn in Kig. 22 and of re-

lated mechanism. Fig. 24 is a view of the

reverse side of the msulatm_w-dhsl{ shown'

in Fig. 22, IHig. 25 is a transverse section
of the insulating-disk on lines of separation
of .parts, as indicated at 25 25 on Fig. 25.
Fig. 26 shows a fragment of the insulating-
disk and partly devices employed inclosing
the electric circuit to the electric ring set
in the insulating-disk and a unison dewce
27 shows a semnenml rack secured to

lating-disk. Ifig. 28 is a detail of the brush

-circuit-closer that sweeps the peripheryof the

insulating-disk, including the electric con-
tact-pieces and electric ring mounted there-

- in, with the means by which the brush 18 sup-

ported. TFig. 29 is a detail of a circuit-clos-
ing device mounted on the insulating-disk.

55

Kig. 12 is a view of a
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10

1n Kigs. 4 and 22.

2

The relation of thisdevice to the disk isshown
In some of the drawings
the insulating material is shown light, be-

cause theamountthereof being great if shown |

in black or even in heavy shade-lines the

M

drawings would be too black for clear illus- |

tration or for suitable reproduction as re-
quired by the Patent Office. Fig. 80is a view

~of the under side of the keyboard and related

parts. Fig. 31 is adetail of the combination-
switch employed with the electric wires of the
keyboard, the frame of the keyboard being
in section. FKig. 32 is a transverse section of
the keyboard and its frame, showing also de-
tails of the keys and circuit-closers and coup-

ling-up devices. Fig. 33 is a detail of a de-

~vice for obviating the improper turning of

20

_25

30

35

40

the keys, and Fig. 341s a diagram of the elec-

tric system em ployed with and forming a part
of my invention.

The construction and operation of my im-
proved machine are such that one machine
may be located at one station on an electric

line or telegraph wire and another machine

or machines may be located at another or
other stations on the line distant from the
first station, and each machine is adapted for

transmitting a message electrically over the

|
!

line to the otherstation or stations, to be there

received and printed by the duplicate ma-
chine. In use the several machines on the
line are so connected up to the line electric-
ally as to be in position for receiving and
printing a message, and any one desiring to
send a message over the line by means of
these instruments has merely to shift a switch
at the transmitting-station, putting the ma-
chine at that e_tat.ion in e_endition for trans-
mitting a message, and thereupon by suec-
cessively depressing the keys representing

- the characters desired to be transmitted to

45
| o

55

and printed at the distance station substan-
tially in the manner of depressing keys on
type -writing or similar machines puts the ma-
chine at the transmitting-station and the one
at the receiving-station into operation and
transmits the message to the receiving-sta-
tion, which is there prmted on paper or other
suitable material without the presence of any
person at the receiving-station. On finish-
ing the transmission of the message the switeh
18 agaln shifted,; putting the machine at the
transmitting - statlon into condition for re-
celving a message, so that, as before, all the
machines on the line are normally in condi-

. tion for receiving a message.

Referring now to the electric system form-

ing a part of myinvention and shown in dia-

60

gram in Kig. 34, A represents the transmit-
ting -circuit, which leads from the ground

.t,hrouﬂ'h a,ba,ttery W to the line-wire, the line
-bemﬂ' shown as closed and the dnectlon of

the eircuit through the machine being lﬂdl-
cated by arrows Wlth single barbs. |

B indicates a shunt or branch of eireuit A
employed in receiving messages, the direc-

705,227

tion of the circuit through this shunt being’

indicated by arrows with a feather.

C indicates the printing-circuit, which is
auxiliary to the circuit A and is employed for
actuating the printing devices. It is con-
nected 0 the circuit A throuﬂ'h binding-posts
M and N. S

C' is a shunt of circuit C. -

D is the type-wheel-shifting circuit. This
also is connected to the circuit A through the
binding-posts M and N.

K 1s a paper-feed circuit connected to the
circuit A through binding-posts M and N.

K 18 a shunt or branch circuit of the paper-
feed circuit E.

F' is a second shunt of the circnit K.

G indicates the synchronizing-circuit, con-

nected to the circuit A throun*h_ the binding-

posts N and P.

H indicates the motor-cireuit and is con-
nected to the circuit A through the binding-
posts M and N. -

K i1s a shunt-circuit of the motor- cireuit .

R 18 a binding-post shown on the machine
but not necessarily required, being conven-
lent for use in case of emergency in place of
or for similar use as post P, M, or N.

The several electric e1rcmts as thus de-

scribed include therein operative parts of the
machine, which will be described in detall
hereinafter.

In the drawings, 1 is a base on which the
prinecipal members of the machine, and espe-
cially all those parts of the machine that re-

late to receiving a message and prlntmo‘ it

are supported.

75

30

y 90

95

100

2 18 the keyboard, whleh 1s provided with a :

suitable frame or base 3 and is represented
as located adjacent to the base 1, the con-
struction being such that the keyboard 1in-

cluding its freme, can readily be separated
from the principal machine and its base.

This construction, by which the keyboard is
made detachable from the principal machine,
18 not a necessary construetion, but is pre-
ferred for convenience. The keyboard is,

[O§ |

[IO .

‘however, to be considered as an essential por-

tion of the machine as a whole. The key-
board. is provided with any desired number
of keys 4, representing advisably the several
letters of the alphabet,the numerals,and such
other characters as are most usually em-
ployed in printing, though the keys may, if

preferred, be made to represent stenographic

or other cha,raeters
In the drawings, Fig. 1, the letters or char-
acters represented by the keys there shown

are for convenience placed on the finger-

pieces of the keys. The keys are adwsably

mounted to move endwise in the keyboard,
as shown in Fig. 32, being in such form held
intheirinitial positions by means of springs 5.
The stems of the keys are of metal suitably
insnlated, preferably, in and by their mount-
ings, which may consist of the hard-rubber
‘keyboard 2 and plates 6 and 7, secured to the

II5

120

125

130
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frame. The keys are plevented from rota-

tion in their bearings by insulated plateg 32,

. secured to the fmme 3, which plates are pro-

IO

vided with recesses formmﬂ' fureate ends that

straddle and bear ammst flattened sides of
the stems of the keys, and thus prevent them
from turning in. then bearings.

Kach keyis
adapted when depressed to contact as a plug

with a metal electric telmmal S and with |

an adjacent metal electric terminal 9, form-
ing an electric contact and circuit closer from
one terminal to the other. Each of these ter-

minals 9, preferably of copper, Figs. 30, 32,

- is connected eleetmcally to a wire 10 leadm o

20

- base 1.

25

30

35

40

to a metal (,ouplm g-pin 11, the wires and pins
forminga part of ¢ the electric cirenit A. These
wires aud pins are mounted on the keyboard-

frame 3, the pins being adapted to enter de-
‘tachablyand tocontact eleetl ically with sock-

eted terminals 12, IFigs. 1, 3, 3, fixed in the
The wires 10, the pins 11, and the
terminals 12 are Sultably insulated in their
supports. The pins 11 are preferably split
at their free ends, and the furcate parts are

sprung apart slightly, whereby theyare adapt-

ed when inserfed in the terminals 12 to in-
sure electric contact therewith.
ings, Ifig. 30, a few of the terminals 9 are
shown as connected by wires 10 to the pins
11, the wires for the remaining terminals be-
11:10* omitted to avoid confusmn in illustra-
thIl The pins 11 and the socketed termi-

nals 12 are the means provided for making

detachable electric connections between the_

keyboard devices and those on the base 1 and
are employed for this purpose with all the
electric connections between these two parts
of the machine.

~ Each of the metal terminals 8, Figs. 30, 82,
is in contact electrically with one or the othel

- of the metal (copper) strips 13, which are se-

cured to the frame 3 of the keyboald and are

- connected together electrically by a metal

15

50

strip 14, formmg a common electric conduc-
tor. The strips 13 and 14 are insulated on
the frame 3, conveniently by being secured to
the insulating-plate 7. "T'his common con-
duector is connected electrically by.a wire 15
to a metal electric-cireuit closer 16, fixed on
an insulating-block 17, which block is se-
cured to the fra,me 3. Another metal elec-

trie-cireuit closer 18 also secured to the block

17, projects in a reverse direction therefrom.

55

6o

Thls circuit-closer 18 1s connected electric-
ally by a wire 19 to a pin 11, the circuit-

closer, the wire, and pin f01m1nﬂ' a part-of

electric circuit A, leading to the battery and
eround.

The 011011113 closers 16 and 18, Kigs. 30, 31
34, are employed actively in sendmo mes-—
sages. 'Two other metal electric - encult

elesers 21 and 22, both mounted on the block
17, are employed in recelving messages.
circuit-closer 22 is also connected electric-
, and therefore is pref-

The

ally to the wire 19
erably made integral with the circuit-closer
18, The circuit-closer 2

In thedraw- |

with the terminal 28.

o
<

' trically to the wire 23, leading to a pin 11,

which enters a socla_e[ted ter minal 12, connect—
ed to a wire leading into the circuit A, the
circuit-closer 21, the wires, the .pin, and the
socketed ter minal forming a part of the elec-
tric circuit B. Anothermetal electric-circuit
closer 25, also mounted on the block 17, 1s
connected by a wire 26 to the circuit-closer 21.

70

75

This circuit-closer 25 and 1ts connections are

- a part of an electric stmtmﬂ*-cuemt herein- -

after to be described.

The combination electric switeh for open-
ing and closing circuits to which the electrie-
circuit closers 16, 18, 21, 22, and 25 belong in-

cludes also the metal strips or electric ter-

minals 27 and 28, respectively mounted in
blocks 29 and 30 of insulating material,
which blocks are mounted on a rod 51, slid-

able endwise in and through the keyboard-

frame 3. This rod 1s prefelably ptowded
with telmmal finger-knobs. |
The electric-cireuit closers 21 and 22 are SO

disposed as to contact electrically concur-

rently with the terminals 27 and 28, and the

cireuit-closers 16 and 18 contact concurrently

S0

g0

with the terminals 27 and 28, but not syn-

chronously with the contact of the circuit-
closers 21 and 22 with the same terminals.
The circuit-closer 25 contacts with terminal
28 for an instant during the shifting of the
switch from its position for receiving a mes-
sage (the position shown in Fig. 30) to the po-
sition for sending a message, Fig. 54, the
contact occurring just previous to the circuit-
closer 16 being brought into electric contact
These electric termi-
nals 27 and 28 are connected to and form a

part of the circuit A, being immediately con-

nected thereto by local wires 20 and 24, lead-
ing to coupling-pins 11, all forming a part of
Ehe circuit A.

The several socketed terminals 12, I’in*s 3 |

3, that are connected electrically thmuﬂ*h
pins 11 and their connections to the chm—
acter-keyson the keybocud are also connect-
ed electrically to local wires 33, forming a
part of the cireuit A, which wires 1ead to
metal segmental contact- -pieces 34, Figs. 2, 3,
4, 8,22, 9:L disposed in radial series in a disk
30 composed of insulating material. A plu-
ahty of series of conmct -pieces about the

disk are preferably employed, thereby per-.
mitting of the use of a smaller disk than
wotild be required if the entire number of the

contact-pieces were mounted in a single se-
ries around the periphery of a disk.
tact-pieces 34 34 in the two series are prefer-
ably arranged to alternate and overlap cir-
cumferentially in the series for securing
speed in transmission, the alternate overlap-
ping disposition of these segments being
adapted to permit of a more rapid transmis-
sion than could otherwise be obtained. To
provide for readily rewmoving the operative
mechanism from the. base 1, the wires 33,
that are connected to the terminals 12 on the

1 is connected elec- | under side of the base, are run to a binding-

n._H‘h
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1CQ

105

110

115

120

"The con-

125




4

plate 36, Figs. 4,8, 20, of insulating material, |

let into thebase 1. The wires 33 are secured
to the plate 36 by binding-screws 37, and
these screws are in electrical contact with
colled springs 38 in sockets therefor in the

plate. A complementary plate 39, also of
Insulating material, rests on the plate 36 and

18 secured thereto by screws40. Metal screws

- 41, turning through the plate 39, contact elec-
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trically with the springs 38, and other por-
tions of these wires 33 lead from the screws
41 direct to the contact-pieces 84, thus secur-
ing continuous electrical connection from the

terminals 12 to the contact-pieces 34.

The disk 35 is for convenience preferably
made in two parts, Fig. 23, and is fixed on a
sleeve 42, revolublyloose on a tubular shaft-
box 43, fixed in the frame 44. The frame is

of suitable form and material and is secured

detachably on the base 1. The sleeve 42 is
provided with a radial arm 45, Figs. 4, 23, 27,
having a terminal segmental rack 46, which
1s engaged by a screw 47, rotatable in a bear-
ing 48 therefor fixed on the frame. By this

construction the disk can be adjusted revolu-

bly to proper position to related mechanism.

The contact-pieces 34 are advisably ar-
ranged in twoseries peripherally on and about
the disk 35, the pieces being preferably in an-
gular form to fit to the outer edges of the disk,
and the outer ends of the pieces are curved,
conforming to the curvature of the disk. The
contact-pieces are let into the disk and are
separated and thereby insulated from each
other by the material of the disk. There must
be as many contact-pieces as there are char-
acter-keys, and as some letters are used more
frequently than others in printing the words
of a message it is advisable to have a larger
number of contact-pieces than there are keys.
When a greater number of contact-pieces are
employed, as shown in the drawings, than
there are keys, two or more contact-pieces,
preferably at a distance apart, are connected
up electrically to one key, and this is best
done by connecting two or more contact-pieces
oo together by an electric wire 49, as illus-
trated in Fig. 24. The resuit of this is that
the brush (hereinafter deseribed) will close
an electric eircuit for such key throngh one
or the other of such connected contact-pieces
without passing entirely around the disk.
The contact-pieces 34 on one side of the disk
are connected to electric wires 33 or 49 by
binding-screws 50, and the contact-pieces on
the other side of the disk are connected to
similar wires by pins 51, extending through
the disk. The disk 35 also carries a metal
contact-ring 52, which isconveniently located
and insulated in the material of the disk be-
tween the two series of the contact-pieces 34.
The periphery of this ring 18 broken as an
electric conductor at one point by the inser-
tion therein, transversely thereof, of a block
of insulating material 53. Thering 52 is con-
nected electrically by a wire 54 t0 a metal

brush 55, contacting with a divided metal |
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band 56 on a wheel 57, of insulating material,
tight on shaft 58, mounted in box 43.  An-
other metal electric brush 59, contacting with

| band 56, is connected electrically by a wire

60, that leads to and forms a part of the elec-

tric circuit A. Forconvenience of construc-

tion the wire 60 is run back through the disk

35 and thence through the binding-plates 39

and 36 to the type-wheel-controlling electro-
magnet, hereinafter described. The brushes
90 and 59 are mounted on an insulating-block
61, Figs. 22, 23, 29, which block is secured to
the disk 35. One of these brushes, 59, is pref-
erably made in two parts overlapping each
other and adjustable longitudinally, whereby
the extent of the breakin the electric cireuit
by the interterminal insulation in band 56
can be extended or minimized. The insula-
unison-terminals in the disk 35.

For closing the electric eircuit between. the
several contact-pieces 34 and the ring 52 on
the disk 35 a metal brush 62, Figs. 1, 2, 3, 4,
3,22, 28,1s employed, which brush has fingers
arranged as the brush is revolved about the
disk to contact severally with the contact-
pieces 34, and another finger that contacts
substantially continuously with the ring 52.
The brush 62 is mounted on an arm 63’ by
an 1insulating connection, the arm 63 be-
ing secured to and projecting radially from
shaft 58, Figs. 22, 23, 28. TFarther along in
the electric circuit A there is an electromag-
net 63, Figs. 1,2, 5, 6,34. The armature 64,

tlon in band 56 is disposed coactingly with
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actuated by this electromagnet, is mounted

on a lever 65, pivoted medially on the frame
44, The lever 65 carries a thereto-pivoted
pawl 66, adapted when the armature is drawn
to the electromagnet closing the electrie cir-
cult to engage a ratchet-wheel 67, tight on
shaft 58, whereby the rotation of the shaft
and the type-wheel 68, splined thereon, is
temporarily prevented while the type-wheel
is employed from time to time In printing a
character on paper, as hereinafter described.
For convenience this ratchet-wheel 67 may
be designated the ‘‘ type-controlling ” ratchet-

 wheel. An adjustable serew 69, turning in
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the frame, is adapted as a stop to limit the

movement of the lever 65. The lever 65 is
provided with a spring 70, adapted to hoid
the armature 64 yieldingly normally out of
contact with the electromagnet 63.

T'he type-wheel 68, Figs. 1, 2, 3,5, 6, 7,
splined on shaft 58, is-provided on its periph-
ery with letters, numerals, characters, and

- Spaces corresponding in number with the con-

tact-pieces 34 on disk 35. These letters, nu-
merals, characters, and spaces on the type-

~wheel correspond in number and arc value
~with the teeth on the ratchet-wheel 67.
IFor rotating the shaft and type-wheel a

worm-wheel 71, fixed on the shaft, meshes with

‘a worm 72 on a vertical shaft 73, footed and
~journaled in the frame.

A worm-wheel 74,

loose on shaft 73, is held thereto frictionally
and so as to be capable of yielding rotatably
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thereon under excess of strain by bearing at | the ball-governor under too-rapid rotation of

one side against a collar 75, fixed on the shaft, | the shaft.
‘and by being held thereto by a spring 76,

coiled about the shaft and bearing against the
worm - wheel, the spring resisting against a
The worm-
wheel 74 meshes with a worm 78, fixed on the

shaft 79 of an electric motor 80. The motor
18 of a form in common use and is in the elec-

trie cireunit H. |

- The electric cirenit II, in which the motor
30 is located, is provided with a controller-
switeh consisting of an insulating swinging
switch-arm 81 and a series of button-termi-
nals 82, connected up by resistance-coils 83,
Figs. 2, 8, 4, 7, 34, the arm being adapted to
be put into electric contact with any one of

‘the button-terminals for closine the circeuit

and regulating the currentor to beswung free
from the terminals breaking the circuit.
controller-switeh in the shunt K of the mo-

tor-circuit H consists of the extension of the
‘arm 31 in the opposite direction and button-

terminals 84, connected up by resistance-coils
39, the relative arrangement of the button-ter-

minals and the resistance-coils and their con-
‘nections in the circuits H and K being such
that when the switch is closed the resistance

in each circuit will be correspondingly great
or small. It will be seen that by the con-
struetion just deseribed both the cirenit H and
the shunt-circuit K are closed by the same
switch-arm 81, and this is the normal condi-
tion for driving the motor 80: but as the mo-
tor might be driven at too high a speed by the
electric current through both these circuits,

1f uncontrolled, I provide an automatic cut-

out switeh or exothactic switeh in the shunt-

circuit K. In this automatic cut-out I em-

ploy a ball-governor comprising balls 84 at

the joints of spring-extended toggle-arms 85,

the toggle-arms being pivoted at their inner
ends to a collar fixed on the motor-shaft 79

~and at their outer ends to a collar 86, Figs. 2,
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21, slidable on the motor-shaft. A metaldisk
37 18 fixed and insulated on the collar 86 and
serves as the circuit-closer between the metal
brush-terminals 88 and 89, Fig. 4, in shunt-
circiit IX.  The brush 89 is spring-mounted
on base 1 and contacts constantly with the
revolving disk 87. The brush 88 is secured
to an elastic metal finger 90, mounted by in-

sulating connection on a spring-arm 91, fixed .
The

In a post 92, IFigs. 4, 21, on the base 1.
brush 33 contacts normally electrically witl

disk 87. The freeextremity of the spring-arm
91 bears against the end of the motor-shaft 79

and follows that shaft in such endwise vibra-

tlonsorend playasis common in motor-shafts,

the result being to maintain the brush 88in
constant position relative to the motor-shafs.
A stop for the brush 88 consists of a finger Y3,
secured insulatingly to the spring-arm 91, the

free end of which finger is disposed to engage
the brush S8 and hold it back from contact with

the disk 87 when that disk is withdrawn from |
the end of the motor-shaft by the action of

A

trie eircuib I, closing the circuit.

The finger 93 is provided with a

- Set-serew 94, having a tip of insulating ma-

terial which bears against the arm 91, and is

adapted for adjusting the finger 93, so as to-

limit the movement of the brush 88 toward
the disk 87, and thereby determine the point
at which the brush shall break contact with
the disk as the disk retreats from the end of
the motor-shaft under the action of the o0V~
ernor. 'The result is to control the speed of
the motor. |

In electric cireunit H, I also provide a cut-
out or exothactic switch 95, Figs. 6, 18, 34,
which is operated automatically by mechan-
1sm also employed for controlling the type-
wheel-shifting cireuit D. In this mechanism
a connecting-rod 96 rides on an eccentric on
type-wheel shaft 58 and is pivoted to a block
J7, adjustable in a swinging arm 98, Figs. 6,

12, 13, 14, 15, which arm is pivoted on a hub
99, mounted oscillatingly on an axle-pin 100,

rigid in frame 44, The pin is provided with
a terminal hub-retaining nut. The adjust-
ment of the block 97 in arm 98 determines
the extent of the throw of the arm, causing
the pawl 103 to pass one or more teeth on the
ratchet - wheel 102 at each oscillation. A
spring 101, coiled about the pin and secured
to the frame and to the hub, is adapted to
hold the hub in an initial position revolubly
and to return it when rotated from its initial
position, ashereinafter desceribed. A ratchet-
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wheel 102 1s fixed on the hub 99, andaspring-

actuated click-pawl 103, pivoted on arm 98,
engages the teeth of wheel 102. The recip-
rocation of the rod 96 oscillates arm 98 and
through pawl 103 rotates the ratchet-wheel
102 1ntermittingly. A Dback -stop for the
ratchet-wheel is hereinafter deseribed. A
pin 104 on wheel 102 is adapted hy the oscil-
lation of wheel 102 to engage a swinging lever
105. T'he lever 105 is pivoted medially on
stud-pin 106, fixed in frame 44. A switch-arm
107 18 pivoted on pin 106, and one arm of the

lever 105 bears normally against a pin 108 in
‘the switch-arm 107, the lever 105 bearing op-

positely against a spring 109, mounted on arm
107.  The switeh-arm 107 is provided with a
metal insulated band 110, which when in the

position shown in Ifig. 6 contacts electrically

with theelectric terminals 111 and 1121in elec-
T'he con-
struction 1s such that when the lever 105 is
swuang from the position shownin Fig. 6 by the
pin 104, moving around in its upper are-path
toward theright, it first compresses the spring
109 and then carries arm 107 with it, breaking

the contact of the cirenit-closer 110 with elec-

tricterminals111and 112, pushing the arm 107
and contact-piece 110 over to the electric ter-
minals 113 and 114, which serve mechanically
as stopsto prevent the furtherswinging of the
arms 107 andlever105. Theshiftingofthearm
107 is accelerated when released from the ter-
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minals 111 and 112 by the action of spring
| 109. 'When the ratchet-wheel is returned to
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1ts initial position by spring 101, the arm 105 ] cuit K, Figs. 6, 19, 34. Thelever 138 is held

18 swung back to the position shown in Fig.
6 by the,. pin 104 on the ratchet-wheel, the
pin being then against the lever 105 at the
left in Fig. 6. 'The terminals 113 and 114
serve as back-stops to the arm 107.

In connection with the ratchet-wheel 102 1

provide a releasable back-stop 115, Figs. 6,

12,13, 17, adapted when in engagement with

10

a tooth of the ratchet-wheel to prevent its ro-
tation in one direction. This back-stop 115
is fixed on radial arm 116 on a rock-shaft 117,

- journaled in the frame 44. The rock-shaftis
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provided with a radially-projecting pin 118,
Figs. 7, 13, to which a spring 119 is attaehed
that serves to hold the back-stop 115 normally

In engagement with the ratchet-wheel 102.
Anarm 120 projects radially from rock-shaft

117 above a pin-stop fixed in the frame. A
rock-shatt 121, journaled in the frame 44, is
provided with a radial arm 122, that bears
against the arm 120 on that side opposite the
stop. The rock-shaft 121 is provided with
rearwardly-projecting arms 123, Figs. 7, §, 17,
and a transverse bar 124 unites the extremi-
ties of the arms 123 rigidly. A printing-pad
125, preferably of rubber, extending trans-
versely of the machine, 1s secured in . the bar
124, conveniently in a groove therefor. The
bar 124 and arms 123 are held downwardly
yieldingly by a spring 126. This rock-shaft
121 18 provided with a radial arm 127, having
thereon an armature 128, opposite to and ac-
tuated by the electromagnet 129 in electric

cireuit C.

A prolongation of the pawl 103, Fig. 12,
rests on the back-stop 115, and whenever the
armature 128 is drawn to the electromagnet
129 the back-stop 115 and the pawl 103 are
lifted out of engagement with the ratchet-
wheel 102, and the ratchet-wheel is returned
to initial position by spring 101.  This occurs
every time a keyin the keyboard is depressed.

In connection with the ratchet-wheel 102 a
radial arm 130, Figs. G, 12, 14, on hub 99
is secured rigidly to the ratchet-wheel by a
nut 131 turning on the hub. This arm 130 is
provided with a thereto-pivoted finger 132,

capable of tilting in one direction only and

held in extended position by a spring 133,
which finger 1s adapted as the ratehet-wheel
is rotated forwardly by its pawl 103 to en-
gage a radial arm 134 on hollow rock-shaft
135, axled on a stud-pin fixed in the frame,
Figs. 12, 16. When the ratchet-wheel is

rotated in the other direction, the finger 132

strikes against the arm 134 and is tilted, per-
mitting the arm 130 and the finger 132 to pass
the arm 134, the finger being thereupon
brought to radially-extended position by the
spring 133. Another radial arm 136, fixed on
rock-shaft 135, is connected by a rod 137 to

- onearm of acircuit-closing lever 138, pivoted

medially on the frame and provided with a

terminal insulated metal band 139, forming
an electric circuit-closer between electric tel- h

normally out of contact with terminals 140

141 by a spring 142. =
For closing the circuit C, puttmg the elec-

tromagnet 129 into action, and thereby throw-
ing the printing-pad 125 up against the type-

wheel, Fig. 17, a circuit-closer is employed in
circuit C, consisting of the metal elastic ter-
minals 143 and 144, Figs. 5, 34, both mount-
ed on a block 145 of insulating material.
These terminals are normally separated, their
distance from each other being adjusted by a
screw 146, turning in the post on the frame
and bearing by its tip of insulating material

‘against the terminal 143, holding it toward
terminal 144. A rearward extension 147 of

pawl 146, Fig. 5, bears by an insulating-knob
against terminal 144, the construction being
such that when the pawl 66 engages ratchet-
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wheel 67 the pawl and its extension 147 are

first, tilted, thereby closing circuit C through
terminals 143 and 144 and then hold the
ratchet-wheel 67 and type-wheel 68 against
rotation, while at the same instant the elec-

tricceurrent through eircuit C actuates electro-

magnet 129, throwing the pad 125 up against
the paper or impression medinm, forcing 1t
against the type-wheel and printing the char-
acter thereon. The removal of the finger of
the operator from the key opens the line elec-
tric circuit, and the machine at once assumes
18 normal COIIdlthIlS |

For shifting the type-wheel 68 along on the
shaft 58 while it is being employed in print-
1Ing a line of words across the paper and for

returning it to its initial position the follow-

ing mechanism is employed: A block 148 is
slidable on a rod 149, fixed in the frame par-
allel with the shaft 58, Figs. 1, 2, 3. An
arm 150, rigid on block 148, is provided with
curved terminal fingers that ride in a circums-
ferential groove therefor in hub 151 of the
type-wheel. A shifting-strap 152, attached
to the bloeck 148, runs on a wmdmﬂ'-up wheel
153, axled in the frame.
154, attached to block 148, runs in the other
direction on a winding-up wheel 155. A
ratchet - wheel 156 is rigid on the axle of
wheel 153, Figs. 9 and 10. "T'o rotate the
wheel 153 intermittingly and correspondingly
moving the type-wheel along on shaft 58, a
pawl 157, adapted to engage the teeth of the
ratchet-wheel, 1s pivoted on arm 158, hinged

A returning-strap .
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on the frame 44. 'The pawl isheld up to the

wheel yieldingly by spring 159. The arm 158
I1s provided with an armature 160, adapted to
be actuated by electromagnet 161 in circuit
D. 'The armature 160, Figs. 3, 34, is held in
normal position away from the electromagnet
161 by a spring 162. A dog 163, pivoted on
the frame, engages releasably the teeth of the
ratéhet-wheel and holds it against rotating
backward. The dog 163 is held to its work
by a spring 164, secured to the frame. For
releasing the pawl 157 and the dog 163 a pin
165, Figs. 9, 10, 11, projecting laterally from

minals 140 and 141 in shunt F’ of electric cir- | ashiftable rod 166, is adapted to engage pawl
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167 and dog 163 and against the action of |

their springs to foree them temporarily out
of engagement with the ratchet-wheel 156.
The rod 166 is mounted on the frame and is
connected to one arm of a bell-erank 167,
pivoted on the frame, the other arm of which

crank-pin on radial arm 169, rigid on rock-
shaft 170, journaled in the frame, Ifigs. 7,
17.  T'herock-shaft 170 is held in initial posi-
tion by spring 171. The extent of movement
of rod 168 and related mechanism is limited
and regulated byacam 168, Fig. 6, pivoted on
the frame and on which the rod 168 rests.

The rock-shaft 170 is provided with an arma-
, mounted on a radial arm, which ar-

ture 172
mature IS actuated by electromaﬂnet 175 1n
electric circuit K.

Forwinding up the returning-strap 154, on
wheel 155, Figs. 2, 3, 4, and thereby return-
ing the t,ype Swheel to its initial position, &
ixed on the axle of wheel 155,
meshes with a spur-wheel 175, loose on key—
arbor 176. A barrel 177 on key-m"bor 176
1s provided with a helical spring (not shown)
attached to the arbor and to wheel 175. A
ratchet-wheel 178 on arbor 176 is engaged
by a click-pawl 179, pivoted on the frame,
whereby the arbor is held against backward
rotation. The spring on arbor 176 is wound
up by a key like an ordinary clock-move-
ment. This clock mechanism does not in
itself involve invention.

For holding and feeding the paper on which
the type-wheel prints the words and charac-
ters ol a transmitted message the following
mechamsm is employed: Ap&pel -holder 180
Iigs. 1, 4, 5, 6, 7, §, consisting, preferably, of

a ho]low cvlmdei open at one end and having

a slot 181 in 1its wall longitudinally thereof,
1s mounted on the frame 44 in front and cen-
trally of the principal machine. This paper-
holder is provided with a roll of paper S,
which paper passing through the slot 181 is
taken over and runs on a table conveniently

constructed of sheet metal in two sections

132 and 183, supported on the frame by be-
ing inserted in horizontal grooves therefor in
vertical walls of the irame, one section from

“the front and the other from the rear of the

machine. The sections are slidable in the
grooves. 'T'he two table-sections 182 and 183
are at their adjacent edges separated a little
from each other, Figs. 7, 8, providing a space
through which the plmtmﬂ pad 125 passes
upwar dly, forcing the paper against the type-
wheel above. The rear seetlon 183 is advis-
ably on a little lower plane than the section
182, so that the paper as it advances will be

carried downwardly away from the type--

wheel, as well as horizontally therefrom.

the table and under the type-wheel a shafs
184, Figs. 7, 8, 17, journaled in the frame, is

provided with spur-toothed wheels 185, one

near each side of the table 183, which wheels

the feed-wheels 185.

slightly above its top surface and éLr-e adapt-

ed. to engage the paper and as they rotate
to draw it fm ward. These wheels are shown
as and are preferably for convenience of con-
struction made double or of two plates of

-metal each having spur-teeth, the teeth on
bell-crank is connected by a rod 168 to a |

one plate being arranged to alternmate with
those of the other plate. Directly above the
toothed wheels 185 there are pressure-rolls
136, severally mounted on arms 187, pivoted
on the frame and held to the toothed wheels
185 by springs 188. These pressure-rolls
hold the interposed paper to the table and to
The shaft 184 and the
wheels 185 thereon are rotated intermittingly
by means of a crown-toothed ratchet-wheel
139, fixed on the shaft, that engages in one

direction a complementary crown -toothed

ratchet- wheel 190, loose on the shaft, the
wheel 190 being provided with a spur-toothed
pinion 191, that meshes with a segmental
rack 192 on the rear end of armature-arm
193, fixed medially on rock-shafit 170.

slipping engagement with its complementary
wheel 1589 by a spring 194, coiled about shaft
184 and resisting against wheel 185, fixed on
the shaft. An elasticstop 195, secured to the
frame, bears against wheel 185 and prevents
backward rotation of the shaft 184.

The paper must be fed forward when a line
of printing across the paper has heen com-
pleted, and at the same time the type-wheel,
by the mechanism hereinbefore desecribed,
must be returned toits initial position for be-
ginning a line of printing of words. For

automatically putting the electrical means

into operation under certain conditions for

feeding the paper and returning the type-

wheel devices are provided, as follows: Arod
196, Ifigs. 1, 2, 3, slidable endwise in the
frame 44, is provided with adjustable stops
197 193 thereon, which stops are adapted to
be contacted by a pin 199, Fig. 3, on type-
wheel block 148. The rod 196 is also pro-

vided with an adjustable sleeve 200, having

a laterally-projecting wing, Figs. 2, 3, 9, 10,
11, on which a metal plate 201 is secured and
insulated, the plate having two fingers of un-
equal length and bearing movably on block
204 and on metal terminal contact-pieces 202
and 203, fixed on the block and flush there-
with on the bearing-surface, which block is
of insulating material and is secured to the
frame.
nals 202 and 203 are in the electric circuit K,
and their adjacent ends are separated by an
interposed portion of the insulating - block
204, "I'he construction i1ssuch that normally
one finger of plate 102 rests on the insulating

| material, as shown in Figs. 1, 9, 11, and 34,
For feeding the paper intermittingly over

and the other on a contact-piece, thus leav-
ing the electric circuit open; but as the rod
196 1s moved endwise (toward the right in

Fig. 2) by the advaneing block 148 the plate
201 18, by its fingers, put in electric contact

project from below up thmurrll the table and | with both the terminal contact-pieces 202 and

7’“ .

The
crown-toothed ratchet-wheel 190 is held to

The electric contact-pieces or termi-
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- 203, thereby closing the circuit, putting elec- | metal point nofmally in electric contact with
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tromagnet 173 into action and releasing pawl
167 and dog 163, permitting the clock mech-
anism toreturnthe type-wheel to initial posi-
tton and operating the paper-feed. As the

type-wheel is returned to its initial position

the pin 199 contacts with stop 198 on rod 196
and returns the rod to the initial position,
(shown in Figs. 2, 3, 34,) by which the circuit
K is again broken by a finger 201, resting on
the block 204. The plate 201 is a circuit-
closer. _ |

It sometimes occurs that it is desirable to
feed the paper ahead more than the ordinary
distance between lines of printing thereon,
apd for this purpose the shunt I'is put in the
circuit K, and this shunt-cireuit .is provided
with a key 205, Figs. 1, 34, which key and
1ts mounting are substantially like the other
keys 4 on the keyboard exeept that it is in
an electric circuit of its own (IF) and serves

‘as a circuit-closer to close circuit K through

its shunt ¥. By the opening and closing of
this circuit E by manipulating key 205 the
electromagnet 173 is putinto activity and the
paper is correspondingly fed forward, the
type-wheel being incidentally returned to in-
1tial position (if not already there) by the
first action of the electromagnet.

The means for moving the type-wheel 68
forward intermittingly on shaft 58 by the ac-
tion of electromagnet 161 in electric circuit
D has hereinbefore been described. This

circuit is normally closed and the armature

160, Kig. 3, is put in!motion reciprocally by

breaking the ecircuit D momentarily, per-

mitting the spring 162 to swing the armature
away from the electromagnet until drawn
thereto again by the renewed electrical ac-
uivity of the magnet. For breaking the elec-
tric cireuit D a cut-out is provided, consist-

- ing of the metal electric terminals 206 and

55

207, Figs. §, 34, secured to a bloek 208 of in-

sulating material fixed on the frame, the ter-
minal 207 being elastic and provided with g
metal point normallyin electric contact with
terminal 206. A radial arm 209, fixed in

rock-shaft 121, is adapted by its terminal

knob of insulating material to engage the ter-
minal 207,and as thearmature 128is attracted
to electromagnet 129 in electric circuit C
pushes the terminal 207 away from terminal

206, breaking the circuit D.

The means for feeding the paper and re-
turning the type-wheel through the action of
electromagnet 173 in electric cirecuit E has
also been described, and as it is important
that electromagnet 161 should not be in ac-

~ tion when the type-wheel is being returned

6o

to 1ts initial position means are provided for
breaking the circuit D while circuit I and
electromagnet 173 are in action. For this

purpose a cut-out in circuit D is employed,
consisting of metal electric terminals 210 and
211, Figs. 8, 34, secured on block 212 of in-
sulating material fixed on the frame, the ter-
‘minal 211 being elastic and provided with a |

terminal 210, and a radial arm 213, projecting
from rock-shaft 170 by its terminal knob of
insulating material, bears against the termi-

-nal 211 and when swung by the movement of

armature 172 toward the electromagnet, 173

ing the circuit-D. | |

IFor supplying the types on type-wheel 68
with ink a roller 214, Figs. 1, 2, 3, 7, advis-
ably made of felt adapted to absorb and yield
ink, is mounted revolubly loose on an arm
215, hinged on block 148, opposite the type-

‘wheel on which it rests and by which it is ro-

tated by contact therewith. |

In electric circnit C a shunt C'is provided
by which the circuit may be closed past the
circuit-closing terminals 143 and 144 without
closing them. In the shunt-circuit C', Fig.
34, there 1s a circuit-closer consisting. of the
metal terminals 215 and 216, mounted on
block 217 of insulating material fixed on the
frame, the terminal 216 being elastic and nor-
mally out of contact electrically with termi-
nal 215. A finger 218, projecting rigidly from
the armature-arm 65, is adapted when the ar-
mature 64 is drawn to the electromagnet 65
to contact with a projection on terminal 216
and push the terminal into contact with ter-
minal 215, thus closing the shunt - eircuit.

"T'he purpose of this shunt-circuit is to close

the circuit of the press-electromagnet by send-

' ing a current over the line when the type-

wheels are at rest, and thereby releasing
ratchet-wheel 102, closing the circuit having
the terminals 111 and 112, which closes the
motor-circuit, and starting the machine.
When these machines are used in a tele-

graph-line, at least two machines are em-

ployed at points distant from each other in
the line, and as many more machines may be
inthe line at intermediate stations as desired.
The machines so in the line, at least the send-
ing-machine and the receiving-machine when
a message 1s sent from any one machine over
the line to any other machine, must be in
unison—that is, the receiving-machine must
be so regulated or so in unison with the send-
ing-machine that the letter or character indi-

cated by the key depressed on the sending-
 machine will be the letter or character printed

by the receiving-machine. To secure such

unison of action in the sending and the re-

celving machines, the brushes 62 in the two
machines must sweep over the corresponding
contact-pieces 34 about the disks 35 in the
two machinessynchronously. Tosecuresuch
synchronous movement, it is desirable, first,
that the machines be duplicates of each other,

and then being in the same electric cireuit

and operated by the same electric current
they should and will run substantially in
harmony; but for correcting any possible

variation from ecomplete unison special mech-

anism 18 employed, as follows: Two metal
terminals 220 and 221 in electric circuit G,
I'ig. 34, are fixed in the periphery of insulat-

| pushes the terminal 211 away from 210, open-
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ing-disk 35 opposite each other, Fig. 2, and [ ing mechanism mounted. in the frame, and

-opposite the insulating-block 53, Figs. 2, 25,

in the ring 52, Figs. 22, 24, 25, 26. The con-
nections of these terminals in circuit G are
shown and indiecated in Figs. 8, 24, and 25,
the wire in circuit G, that passes through the
disk 35 to terminal 220, being indicated by
numeral 222. The brush 62 when in con-
tact with the two terminals 220 and 221 in the
manner shown in Fig. 2 forms the electric
bridge or circuit-closer in the circuit G, and
this is the position which should exist at the

starting of the machines in transmitting a

message and is the position to which the two
machines are broughtin uinison at each revo-
lution of the brushes 62 about the disks 35
In the two machines in operation. An elec-
tromagnet 2235, igs. 2, 4, 34, In electric cir-
cuit &, is provided with an armature 224,
fixed on one arm of a bell-crank 225, which
bell-crank is pivoted in an ancillary frame

226, adjustable rotatively on a stud-pin 227,

fixed in frame 44, The other arm of bell-
crank 225 18 provided with a catch adapted
when in the position shown in Fig. 4, in which
it 1s held by spring 228 when electric cir-
cult G 18 open, to engage a radial arm 229,
fixed on shaft 58, Fig, 23, and to be released
therefrom by the tilting of the bell - crank
when the armature is drawn to the electro-
magnet. Normally the bell-crank 225 is in
the position shown in Fig. 4, and thereupon
the two machines in the line-circuit being
started by depressing a key the brushes 62
commence to revolve about the disk 35, and

if a brush in one machine contacts with the

terminals 220 and 221 before the brush 62 in
the second machine comes to the correspond-

ing terminals the brush in the first machine

will be stopped on the terminals 220 221 by
the catch on bell-crank 225 and held there un-
t1l the brush in the second machine comes to
the corresponding terminals, whereupon the
circult & being closed except at the electro-
magnet 223 the magnet will be put into ac-
tivity, drawing the armature 224 thereto, tilt-
ing the bell-crank, and releasing arms 229,
permitting the brushes 62 to revolve about
disks 35 in unison in the two machines. As
soon as the brushes 62 start on their revolu-
tion they escape from the terminals 220 221
and break circuit G, whereupon the catches
on bell-cranks 224 are again put in the paths

of arms 229 and the synchronizing operation.

just described is, if required, repeated at
every revolution of the brushes.

- What I claim as my invention is—

- 1. In a printing-telegraph, printing mech-
anism mounted on a frame, means with the
printing mechanism for counnecting it elec-
trically to another similar machine at a dis-
tant station, and a keyboard provided with &

plarality of circuit-closinyg keysand with elec- |

tric severed but contacting wiring connecting
the keyboard detachably with the printing
mechanism.

electric conductors leading from the printing
mechanism and having disconnecting-termi-
nals,in combination with akeyboard provided
with a plarality of movable circuit- closing
keys,wiressecured tothekeyboard and having

terminals adapted tobe connected electrically

by the keys to another electric conductor,
sald wires having disconnecting - terminals

 adapted to be connected electrically to the

wires from the printing mechanism by plac-
ing the keyboard in a predetermined position
alongside the printing mechanism.

3. In a printing-telegraph, printing mech-

anism mounted on a frame, electric-wire ter-

minals connected with the printing mechan-
ism and provided with terminals having sock-
ets arranged on and atv one side of the frame,
a detached keyboard-frame, electric wires on
the keyboard-frame having pin-terminals pro-
jecting from the frame and disposed to reg-
1ster with and enter and contact electrically
with the socketed terminals on the frame of
the printing mechanism.

4. In combination in a printing-telegraph,
a rotatable type-wheel, a shaft on which the
type-wheel is splined, & worm-wheel tight on
the shaft, a second shaft provided with a
worm meshing with said worm-wheel, a worm-
wheel loose on said second shaft, means for
clutching the loose worm-wheel yieldingly, to

‘the shaft, and a driven shaft provided with

a worm meshing with said worm-wheel.

5. In combination in a printing-telegraph,

an electricceircuit fortransmitting and receiv-
Ing messages, a rotatable type-wheel splined
on a shaft, a worm-wheel on said shaft, a sec-
ond shaft geared by a worm to said worm-
wheel on the type-wheel shaft, an electric
motor, & shaft connected to and driven by
said motor, said motor-driven shaft having a

worm gearing with a worm-wheel on said see--

ond shaft, and a motor electric circuit lead-
ing from said message transmitting and re-
celving circuit through said motor.

6. In combination in a printing-telegraph,
anelectriceircuit for transmitting and receiv-
Ing messages, a rotatable type-wheel splined
on a shaft, a worm-wheel on said shaft, a sec-
ond shaft, an electric motor having a shaft
driven thereby and geared through said sec-
ond shaft to the worm-wheel on the type-
wheel shaft, a motor electric circuit leading
from said message transmitting and receiving
circult through said motor, a circuit-breaker

1n sald motor-circuit, and a governor on said

motor-driven shaft adapted by the too-rapid
rotation of said motor-shaft to open said cir-
cuit-breaker in the motor-cireuit. |

7. In combination in a printing-telegraph,
a type-wheel shaft, an electric-motor-driven
shaft geared to said type-wheel shaft, an elec-
tric circuit including said motor,a shunt elec-
trie civenit leading from and into said motor-
circuit, separable terminals in said shunt-eir-
cuit, a governor on said motor -shaft, and

2. In a printing-telegraph, a frame, print- | meansconnecting said governor mechanically
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to one of sald gseparable terminals whereby
by the too-rapid rotation of the motor-shaft
the shunt electric cireuit is opened.
3. In combination in a printing-telegraph,

a main message-transmitting electric line, a
plurality of local electric lines in and form-
ing part of said main line, a series of keys
one in each local line adapted to close said
line electrically, a series of local-line contact-
pieces arranged alternately in series overlap-
ping each other to which said local lines are
severally connected, and a circuit - closer
adapted to connect said contact-pieces sever-

‘ally with the main line.

9. In combination in a printing-telegraph,
a main message-transmitting electrie line, a
plurality of local electrie lines in and form-
ing part of said main line, a series of keys
one in each local line adapted to close said
line electrically, two series of local-line con-
tact-pieces arranged annularly the pieces al-
ternating with and overlapping each other, a
concentric adjacent electric ring connected
electrically to the main line, and a circuit-
closer adapted to revolve exteriorly about
said local-line contact-pieces and said ring
and to close the circuit between the ring and
said loeal contact-pieces severally.

10. In a printing-telegraph a disk of insu-

lating material, two series of insulated local-

line contact-pieces arranged annularl_} alter-
nately in and about the dwk a main-line con-
tact-ring in and about the dlSk and a circuit-
closer 1'evoluble about the disk adapted to
contact with said ring and severally with said
local-line contact-pleces.

11. In a printing-telegraph, an insulating-

- disk, two series of local-line contact-pleees
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IOUated alternately and overlapping circum-
ferentially in the periphery of the disk con-
centrically, and in insulation, and aline con-
tact-ring fixed in said disk also concentric
and of equal diameter with said two series of
local contact-pieces.

12. In combination ina printing-telegraph,
acircular disk of insunlating material, a series
of electric contact-pieces arranged at a dis-
tanee apart on the periphery of said disk, a
second series of electric contact-pieces on the
periphery of the disk alternating and over-
lapping eireumferentially with the contact-
pteces of the first series, an adjacent electrie
ring on and about said disk insulated from
sald contact-pieces and a circuit-closer revo-
luble about said disk so disposed as to con-
tact with said ring and severally with said
contact - pieces alternately in each series
thereof.

13. In a prlntmﬂ*-teleglaph a main mes-
sage-transmitting electric line, a plurality of
local lines in and forming a section of the
main line, a series of local-line contact-pieces
arranged annularly at a distance apart, an
adjacent main-line contact-ring concentric
withsaid annular contact-pieces and provided
with an insulated section in its periphery, a
circuit-cloger adapted to revolve about the

705,227

ring and said contact-pleces, the constr uctlon
being such that at one pointin its revolution
the contatt of the circuit-closer with the ring
is broken by said ring-insulating section.
14, Incombination in a,printing-telegraph,

a series of electric contact-pieces severally

forming a part of an electric circuit, said con-
tact-pieces being arranged in a ﬁxed annular
series, an ad,]a,eent eleetrle ring of equal di-
ameter with and separated from but in the
electric circuit with said several contact-
pleces, a rotatable shaft having a type-wheel
thereon provided with a number of type equal
in number to the said electric contact-pieces,
sald shaft and type-wheel being adapted to
rotate continuously completely or through a
movement equal to any portion of a complete
revolution, and a cirecuit-closer. revoluble ex-
teriorly about the annularly-disposed con-
tact-pieces and the contact-ring and a,da,pted
to close the electric cirenit betﬁ een said ring
and a contact-piece.

15. In combination in a printing-telegraph
a series of fixed electric local contact-pieces
arranged in two alternating overlapping an-
nular series, a type-wheel provided with a
number of type equal to the number of said
contact-pieces, an electric-circuit closer fixed
mechanically to and rotatable with said type-
wheel about a common axis, sald cireuit-
closer being adapted to contact peripherally
and severally with said contact-pleces and
connect each severally to the other section of
said electric circuit, and a series of electric-
circuit-closing keys in the local electrie cir-
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cuits leading from said fixed electriec contact-

pieces.

16. In combination in a printing-telegraph,
a main electric message-transmitting line, a
series of cirecuit-closing. keys in local lines

forming a section of said main line, electric

contact-pieces of said local lineg arranged an-
nularly, an adjacent electric contact-ring, a
circuit-closer revoluble about and in electric
contact withsaid ringand said contact-pieces,
means other than the main electric circuit
forrotating the circuit-closer, a shunt-cireuit,
and means adapted to antomatically close the

' main cireuit and open the shunt-circuit and

hold said circuit-closer against rotation.

17. Inaprinting-telegraph a main message-
transmitting electrie line, a plurality of local
lines in and forming a section of the main

line, a series of local-line contact-pieces on

said local lines arranged annularly at a dis-
tance apart, a type-wheel on a shaft and hav-

| ing characters corresponding in number with

said local-line eontact-pieces, a circuit-closer

on said shaft arranged to sweep over and con-
tact intermittingly severally with said local

contact-pieces, means other than the main
electric circuit for rotating the circuit-closer,

| and a shunt unison electrie line having ter-
| minals adapted to engage said cireunit-closer

In an interim of its contact wn}h a local-line
contact-piece.
18. In a,prmtmﬂ'-telegmph amain message-
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transmitting electric line, a series of local-line
insulated contact-pieces arranged annularly,
an adjacent concentric line-ring provided

with an insulating-section in its perlphexy,
circuit-closer 1'evoluble about the ring and

local contact-pieces arranged to contact with

the ring and severally with said local contact-
pieces and intermittingly with the insulating-
sectlonin the ring thereby breaking the main-
line cireuit, means other than the main elec-

tric circuit for rotating the circuit-closer and

ashunt synchronizing electric circuit having

- terminals adapted to contact with said cir-
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cuit-closer when out of contact with said ring.

19, Inaprinting-telegraph amain message-
transmitting electric line, aseries of local- lme
insulated contact-—-pwees arranged annularly,
an adjacent concentric line-ring provided
with an insulating-section in its periphery, a
circuit-closer revoluble about the ring and
local contact-pieces arranged to contact with
the ring and severally with said local contact-
pleces and intermittingly with the insulating-
section in the ring thereby breaking the main-

line circuit, means other than the main elec-

tri¢c circuit for rotating the circuit-closer, a
shunt synchronizing electric circuit having
terminals adapted to contact with said cir-
cuit-closer when out of contact with said ring,
an electromagnet in the shunt-circuit, and
means actuated mechanically thereby for re-
leasing the circuit-closer revolubly.

20. In combination in a printing-telegraph,
a maln electric line, local electric lines form-
ing a part of the main line, contact-pieces of

tance apart, a eoncentmc main-line ring con-
tact-piece provided with a section of insulat-

ing material, a concentric shaft, a circuit-

closer mounted on the shaft and sweeping
over the contact-pieces and the ring, a uni-
son shunt electric line having terminals in
the are of but insulated from the local con-
tact-pieces, a divided metal band about a
disk of insulating material on said shaft, ter-
minals in the electric main line which termi-
nals contact with said band and intermit-
tingly with the insulating material in the
break in the band concurrently with the con-
tact of the revoluble circuit-closer with the
unison line contact-pieces. |

21. Incombinationina mmtm ﬁ*-tele graph,

a shaft, a circuit-closer mounted on a mdla,l
arm on the shatft, means for rotating the
shaft, an electromagnet, a spring-held arma-
ture mounted on a bell-crank opposite said
electromagnet, a catech on the bell-crank, and
a second radial arm on said shaft, said catch

being normally in the path of said second ;

1‘&d1&1 arm
22. Ina prmtm ﬂ'-telefrraph amain message-

transmiting electric cireuit, a revoluble type-'
wheel, a cimuit-closer ﬁ:s:’ed to and revoluble

with the type-wheel adapted to close the main
circuit, shunt electric line provided with ter-
minals and with an electromagnet, a printing-

pad actuated by said electromagnet when the

closer,

el

shunt-lineiginaction, an electromagnetin the

main line, and means actuated by said last-

enumerated electromagnet adapted to contact

said terminals and close the shunt-line and
to hold the type-wheel intermittently aﬂ*amst
revolution.

23. Ina printing-telegraph, a main relectmc
circuit, a rotatable type-wheel, an electro-

magnet in the main line, a movable printing-

pad, an electric shunt-line provided with ter-

‘minals and arranged to actuate the printing-

pad, and a pivoted lever provided with an
armature actuated by said electromagnet
adapted to lock temporarily the rotation of

the type-wheel and to close said shunt-line.

24. In a printing-felegraph, a main electric
clrcuit, an electromagnet in sald cireuit, a
revoluble type-wheel, an adjacent printing
electrie circuit, terminals in said printing-
circuit, an armature opposite said electro-
maﬂ‘net ixed on a tiltable arm, and means
mounted on said arm for stoppmn' the rota-
tion of the type-wheel and for closmﬂ‘ the
printing-circult.

25. In aprmtmmtelewmph a main electric
circult, a motor-circuit, 2 motor in said mo-
tor-circuit, a revoluble type-wheel connected

to and rotated by said motor, terminals in
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said motor-circuit, a pivoted swinging lever

provided with a terminal contactor and cir-
cuit-closer, a ratchet-wheel, provided with
means for swinging said lever in one direc-
tion, and means actuated by the type-wheel
shaft adapted to rotate the ratchet-wheel by

Intermitting movement.
the local lines arranged annularly at a dis- |

26. In a Drlntlnﬂ'-teleﬂ'l aph, a main electric

¢ircuif, a motor-circulit, a motor in said mo-

1301*-ci1:-cuit; a revoluble type-wheel connected
to and rotated by said motor, means for au-
tomatically closing and opening said motor-

circuit, comprising terminals in the motor-

circuit, a swinging spring-actuated lever pro-
vided with a terminal contactor and cireuit-

vice adapted by rotation of the wheel to en-
gage and swing said lever, a swinging arm

a ratchet-wheel provided with a de-

100

105

I1IC

provided with a pawl engaging said ratchet-

wheel, and a rod pivoted to the swinging arm
and riding on an eccentric on the type-wheel
shaft adapted to vibrate said arm and pawl.

27. In & printing-telegraph, a rotatable
type-wheel,an electric motor connected to and

adapted to rotate the type-wheel, a motor-

driving electiric circult comprising a section
in two lines, a controller-switeh at the june-
tion of the line with the two section-lines ar-
ranged to limit and control the electric cur-
rent through the two-line section, a. circuit-
breakerinone of the section-lines, and a gov-

ernor on the motor-shaft adapted antomat-

ically to open and close the circuit-breaker.
258. In aprinting-telegraph, a main electric

| cireuit, a revoluble type-wheel, type-wheel-

shifting mechanism, an electriec cireunit adapt-
ed when closed to lock the type-wheel,an elec-

tromagnet in the latter cireuif, a paper-feed
electric circuit, an electromagnet in the pa-
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- per-feed circuit, and means actuated by the | ning in the oppdsite direction, a winding-up
electromagnet in the paper-feed circuit for

IO

opening the type-wheel-locking circnit.

29. In a printing-telegraph, a main electric
circuit, a revoluble type-wheel, means for re-
V'olving the type-wheel, type-Wheel-shifting
mechanism, a type-wheel-locking electric ¢ir-
cult, an electromagnet in the latter circuit, a
paper-feed circuit, terminals in the paper-

feed circuit, and means actuated by the re-

volving type-wheel for opening and closing
the paper-feed circuit throngh said terminals.
30. In a printing-telegraph, a main electric

“clreuit, a revoluble type-wheel, means for re-

volving the type-wheel, mechanism for shift-
ing the type-wheel, a type-wheel-locking elec-
trle circuit, an elec,tromarrnet in the latter
circuit, a paper-feed cirecuit, electric termi-

- nals in the paper-feed c1rcmt and means ac-
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tuated by the means that shift the type-wheel
for opening and closing the paper-feed cw-
cuit through said Lermmals

31, In a pnutmo'-teletrraph, a maln electric
circuit, a paper-feed electric circuit, devices
actuated by the paper-feed circuit for feed-

ing the paper, devices actuated by a motor

for antomatically closing the paper-feed cir-
cult, sald motor connected electrically to said
last-enumerated devices,
the paper-feed circuit, and a key for closing
the shunt paper-feed e1r0111t

32. In a printing-telegraph, a type -wheel

shaft, a type-wheel splined thereon, an inde-

pendent electric motor geared to and rotat-
ing satd shaft, means fOl shifting the type-

“wheel 1ntermlttmwly on 1ts shaft comprising
a shaft parallel with the type-wheel shaft, a

- shiftable block onsaid parallelshaft and con-

| o

nected to the type-wheel, a strap attached to
the block, a winding-up wheel, a ratchet-

- wheel Plﬂ‘ld to the Wmdmﬂ‘-up Wheel a pawl

45

engaging the ratchet-wheel, an arma,bure arm
on which the pawl is pIVOEed and means for
actuating the armature-arm.

33. In a printing-telegraph, the combina-
tion with a type-wheel shaft, a type-wheel
splined thereon, and an 1ndependent motor

. geared to and rotatmw with said shaft, of
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means for shifting the type-wheel comprising,
ashiftable block eonneeted tothety pe-wheel
a strap attached to the block, a winding-up
wheel, a ratchet-wheel rigid 0 the Wmdm 0~
up wheel apawl engaging theratchet- wheel
a dog engaging the ratchet-wheel in one di-
reetion,' a slida,ble rod adapted to engage the
pawl and the dog and disengage them from
the ratchet-wheel, and means for automatic-
ally actuating the disengaging-rod.

34. In a printing-telegraph, the combina-
tion with a type-wheel shaft, a type-wheel
splined thereon and an independent motor
geared to and rotating said shaft, of means
for shifting a type-wheel comprising, a shift-

able block connected to the type-wheel,astrap
attached to the block, a winding-up wheel

means for actuating the winding-up wheel, a

a shunt-circuit in

705,227

wheel on which said second stra,p rans, and
means for rotating the latter wmdmff—-up
wheel.

35. In a printing-teleg Iaph the Lombmd,-
tion with a type- “wheel shaft, a type-wheel

‘splined thereon, and an mdependent motor

geared to and I'Ot&tlﬂﬁ'sald shaft, of mechan-
ical means for shifting the type-wheel inter-
mittingly in one direction, an electric type-

wheel-shifting circuit employed in shifting

0

75

the type-wheel intermittingly, means for re-

trieving the type-wheel, and means for auto-

30

matically opening the type-wheel-shifting ¢ir-

cuit comprising terminals in the circuit, a.

circuit-closer mounted on a shiftable rod,
stops on the rod, and means shifting with the
type-wheel adapted to engage a stop on said
rod and shift the circuit-closer closing the
elecirie circuit and releasing the mechanism

that shifts the type-wheel intermittingly.
36. In a printing - telegraph, a shiftable

type-wheel, a strap connected to the type-
wheel, a winding-up wheel provided with a
ratchet-wheel, a pawl engaging the ratchet-
wheel add pivoted on an armature-arm pro-
vided with an armature, an electromagnet in
a normally closed electric circuit opposite
sald armature, means for opening and clos-
ing the circuit, and a spring holding the ar-
mature normallv ‘away from the electro-
magnet. |

37. In aprmtmﬂ' -telegraph, a main electric
line, a shaft, a type-wheel on and rotatable
with the shaft, an.electric motor independent
of the main electric line geared to and for ro-

tating said shaft, a motor -electric cireuit pro-

V1ded with termmals, a swinging ecircuit-

‘breaker in said motor- clreuit, and means ac-

tuated mechanically by said type-—-wheel shaft
for
breaker.

38. Ina,nrmtmﬂ"-telemaph a shaft, a type-
wheel on and rotatable with the shatt, an elec-
tric motor geared to and for 1‘0tating said
shaft, a motor electric circuif, a circuit-
breaker in said motor-circuit, and means for
automatically opening qald motor - circuit
comprising a ratchet-wheel a swinging arm

-provided with a pawl engaging said ratchet-

wheel, a rod riding on an eccentric on the
type-wheelshaftand connected to said swing-
Ing arm, a circuit-closer mounted on a swing-
ing arm, and means by which said ratchet-
wheel actuates the circuit-closer and swing-
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automa,tlcally swinging sald circuit-
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ing arm and throws the circuit-closer out of

contact with termmals in sald motor electric
cireuit.
39. Incombination in a printing-telegraph,

‘means for automatically opening a motor-

circuit comprising a ratchet-wheel, a pawl

mounted on aswinging arm adapted to rotate

sald ratchet-wheel, means for actuating the
pawl, a swinging arm disposed to be engaged
and actuated by a pin on the ratchet-wheel,
a switch-arm pivoted concentrically with cza,ld

second strap atmched to the block and ran- | swinging arm, a pin and a spring on said
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switch-arm holding the swinging arm thereto
yieldingly, and a circuit-closer on the switch-
arm contacting with terminals in the motor-
circuit and adapted to be released therefrom
breaking the circuit by the rotation of tha

ratchet-wheel in one direction.

40. Incombination in a printing-telegraph,
means for automatically opening and closing
a motor - circuit comprising an oscillating
ratchet-wheel a pawl mounted on a swinging
arm adapted to rotate said ratchet-wheel in
one direction, means for actuating the pawl,
a spring secured to and adapted to retrieve
the ratchet-wheel, aswinging arm disposed to
beengaged and actuated by the ratchet-wheel,
a switch-arm pivoted concentrically with said
swinging arm, a pin and a spring on said
switch-arm holding the swinging arm thereto
yieldingly, and a circuit-closer on the switch-
arm contacting with terminals in the motor-
circuit and adapted to be released therefrom
breaking the circuit by the rotation of the
ratchet-wheel in one direction. | B

41. In a printing - telegraph, a revoluble
ratechet-wheel, means including a reciprocat-
Ing pawl for rotating the ratchet-wheel in one
direction,aspring-actuated rock-shaft,a back-

- Stopmounted on said rock-shaft and engaging
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sald ratchet-wheel, a second rock-shaft pro-
vided with a radial arm engaging aradial arm
on the first-enumerated rock-shaft, an arma-

ture mounted on a radial arm on said second |

rock-shaft, and an electromagnet in an elec-
tric circuit adapted when the cireuit is closed
to draw said armature thereto.

42. In a printing-telegrapnh, a type-wheel
shaft, meansrotating said shaft, a paper-feed
electric circuit, a shunt in said eircuit pro-
vided with normally open terminals, and
means for automatically closing said shunt-
circuit comprising a rotatable ratchet-wheel,
means for rotating the ratchet-wheel, a radial
arm fixed tothe hub of the ratchet-wheel and
provided with a finger tiltable in one direction
only, a rock-shaft, an arm on the rock-shaft
in the path of said finger, a spring-held ecir-
cuit-closing lever, and a rod connecting the
lever with a radial arm on said rock-shaft.

43. In a printing-telegraph, a paper-feed
mechanism,comprising arotatable shaft,spur-
toothed wheels on said shaft, pressure-rolls
opposite said spur-wheels, a fixed crown-
toothed wheel on the shaft, a loose comple-
mentary crown-toothed wheel on the shaft
and provided witha pinion,a swinging spring-
actuated armature-arm provided with a seg-
mental rack meshing with said pinion, an
armature on the armature-arm, and an elec-
tromagnet in an electrie circuit disposed to
attract and hold said armature thereto against
the pull of the spring when the electric cir-
cuit is closed through the electromagnet.

44. In a printing-telegraph, a main electric
cireuit, a paper-feed electric circuit, an elec-
tromagnet in the paper-feed circuit, an oseil-
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lating spring-held armature-arm pmvided
with an armature adjacent to and actuated

by said electromagnet and with a segmental

rack, a shaft provided with spur-toothed
paper-feed wheels, a pinion on said shaft in
mesh with said segmental rack, and means
connecting the pinion revolubly and slipably
in one direction to said shaft.

45. Inaprinting-telegraph, a main electric
circuit, a revoluble type-wheel, a motor con-
nected mechanically to the type-wheel for ro-
tating 1t, a motor electric circuit, a shunt
electric cirenit terminals in the shunt-cireuit,
a clrcuit - closer, and means on the motor-
shaft adapted under rapid rotation of the

‘motor-shaft to open the shunt-circuit.

46. In a printing-telegraph, a main electric
circuit, a revoluble type-wheel, a motor con-
nected mechanically to the type-wheel for ro-

tating it, a motor electric circuit, terminals

In the motor-cireuit, a circuit-closer, a speed-
actuated governor on the motor-shaft, a revo-
luble insulated metal disk fixed on a collar
forming a part of and actuated by said gov-
ernor and against which disk said terminals
bear normally, and means for holding one of
sald terminals from following the disk when
16 1s withdrawn by the governor, thus break-
ing the ecircuit. u

47. Inaprinting-telegraph, an electric mo-

tor, a motor electric circuit, a speed-actuated

governor on the motor-shaft, an insulated
metal disk movable by said governor adapted
Lo serve as an electric-circuit closer, termi-
nals in said electric ¢ircuit, one of which ter-
minals bears constantly against said disk, the
other terminal being spring-held normally
against said disk, and a finger adapted to

serve as a stop to prevent said second termi-

nal from following said disk when it is with-
drawn from the governor thus breaking the
electric circuit. -

43. In a printing-telegraph, an electric mo-
tor, a motor electric circuit, a speed-actuated
governor on the motor-shaft, an insulated

metal disk movable by said governor adapted

to serve as an electric-circuit closer, termi-
nals in said electric circunit contacting nor-

‘mally with said disk and closing said circuit,

a spring-arm bearing against the end of the
motor-shaft and following its play and on
which spring-arm one of said terminals is
mounted elastically, a finger also mounted on
sald spring-arm adapted to engage the termi-
nal and hold it back against the resiliency of
its own spring, and means between said fin-
ger and said spring-arm for regulating the po-

sition of the finger relative thereto.

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

THEODORE M. FOOTE.

Witnesses:
. C.'T. BENEDICT,
~ANNA V., FauUsT.

75

80

00

95

100

105

110

11§

120



	Drawings
	Front Page
	Specification
	Claims

