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To all whom it may concern: | trical devices employed to control the alter-

- Be it known that we, SAMUEL R. LINVILLE
~and LOUIS FREDERICK HETTMANSPERGER,
both citizens of the United States, residing at

5 the city of Philadelphia, in the county of

Philadelphia and State of Pennsylvania, have
invented certain new and useful Improve-
ments 1in Printing-Telegraphs, of which the
following 18 a speelﬁeatmn

ro Our mventwn relates in general to a novel

system of plmtmﬂ*-teleﬂ‘mphy in which the
instruments are capable of being operated
elther as fransmitters or receivers by alter-
nating currents transmitted through a single
15 line-conductor from a source of electric en-

ergy located at a terminal station where the

alternator and the apparatus for controlling
the same are preferably located, yet never-
theless the alternator and appamtus-for con-

20 trolling the same may belocated in line at an
~ intermediate station instead of at the ter-
minal station. The instruments have each
two type-wheels with characters arranged in

the same radial line on the peripheries there-

25 of. Kach instrument looped in asingle main-
line conductor through said alternator op-
erates either as a transmitter or as a receiver
without the employment of hand-switches or
other devices for directing the current or

3o changing the organization of the instruments
to adapt them for use as transmitters or re-
ceivers, or vice versa. The impressions are

effected by means of a local battery located

at each instrument. Thelocation of the line-
35 bafttery, the alternator, and the arresting de-

vices at a terminal station or at an interme-

diate station obviates the necessity and ex-
pense of alternating devices and a line-bat-
tery at each transmitter or receiver.

40 Our invention further relates to improve-
ments in key-boards; in apparatus for pre-
senting the paper in page form from a con-
tinuous roll to the type-wheels; in circuits
and apparatus for shifting the type-wheels;

45 in determining from which type-wheel the
1mp1essmn 1s to be made; 1n operating the
impression-hammer; in releasing the paper-
carriage; in unison devices a-nd circuits for
the printing-instruments and the terminal or

- 5o intermediate station, and in cireuits and elec-

| then to earth or to line.

nating apparatus by means of the keys of any
transmitter or receiverconnectedin the main-
line conductor, to enable any transmitter
to send and record impressions and messages 55
in page form on any instrument located in the )
single line simultaneously with the recording
of such messages on the instrument used as a
transmitter. |

Our invention consists, first, in a print- 6o
ing-telegraph system of a terminal or inter-
mediate station-current alternator driven by
a frictional attachment from a suitable source
or power, the movement and speed of which
1s regulated automatically by an anchor-es- 65
capement or similar device controlled by
electro-magnets responding to alternating
electric impulses sent to line by the alterna-
tor. Both terminals of the source of elec-
tric energy are first connected with a pole- 70
changer, and the current passes then to con-
tact-springs bearing on alternating contacts
on the shaft of the alternator, and from which

contact - springs direct the entire current

through the alternator and pole-changer al- 75
ter na,tely and simultaneously to earth and to
line. In a conductor between cone of the ter-
minals and the pole-changer the coils of a
neutral relay are located, and these are con-
stantly charged by a current of the same po- 8o
larity while the alternator is in motion. The
leverof the relay closes a local cireuit through
its front stop and the coils of the pole-changer
magnet, thereby attracting the armature of
the pole-changer lever in position to main- 83
ta,m a fixed DOL‘EL]. 1ty in the conductors lead-
ing to the alternator while the same is send-
ing alternating currents to line. In this con-
dition the alternator runs automatically and
continunously, sending alternating impulses go
through the coils of a polarized relay for clos-
ing the circuit of a local batter y alternately
th1 ough the escapement electro-magnets con-

tr 011111«::P the alternator. At the same time the
alternatmo* impulses in the line traverse the g3
colls of a néutral double-contact relay and a
polarized relay located at each instrument in
line, and also pass through the sunflower de-
vice and key-board on each instrument and

The double-contact 1‘05
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10

neutral relay directs the current of a local | line-eurrent.

battery through either the printing electro-
magnet or both the type-wheel shifting and
prlntmﬂ' electro-magnetls located -at each in-

strument in-the 1ine, and the polarized relay

closes the circuil of a local battery at each
instrument alternately through its respective
contacts and the coils of two neutml electro-
magnets which control the escapement-arma-
ture and pallets of each transmitter or re-
ceiver. Kach of the transmitting or receiv-
ing instruments hastwo type-wheelb mounted
on a loose sleeve on a shaft with letters ar-
ranged in the same radial line on both type-
wheels. The keys are preferably arranged

- in transverse parallel lines across the key-
“board, and are twice as many in number

20

25

30

as the characters on one type - wheel and
similarly double the number of contacts on
the sunflower device.
lates to one type-wheel and the adjacent
line of keys to the other type-wheel. Kach

with one division of the sunflower device, 1n
order that by the depressicon of either of the
two keys the type-wheels may be arrested at
the same position. Kach alternate row of
keys for one type-wheel is connected to the

line and to earth around a resistance, the |

other row of keys for the other type-wheel be-
ing connected to line and to earth through

said resistance and adjacent key. When a

~ key of the former row is depressed, the line is

35

- to line or to earth.

40

55

60

thereby broken, and when a key in the latter
row is depressed the line to the former 1s 1in-
terrupted and diverted through a resistance
While the type-wheels
are in motion the uniform alternating cur-
rent passes fo line and to earth. One type-
wheel is in such case normally in position to

cause impressions to be recorded. When any |
of the keys relating to this type-wheel is de- |

pressed it breaks the line-current, instantly
breaking the circuit through the coils of the
neutral relay at the terminal station. This
relay breaking the local circuit through the

der these conditions is arrested in conse-
quence of a break in the line. The neutral
relay contact-lever at each instrument im-

pinges against its baclk contact and closes the

printing-circuit through the coils of the print-
ing-magnet to effect an impression on the
type-—wheel normally in position.
of the keys relating to the other type-wheel
are depressed, the line-current 18 broken

so reduces the current in the coils of the relay
at the terminal station thatits armature sud-
denly falls back, breaking the circuitthrough
the pole-changer, thereby reversing the cur-
rents in the 11’16 and causing the altel nator
and the type-wheels to be arrested in conse-

YWhen any

One line of keys re-

.y~ —mrarr

paper-carriage.

450,630

The neutral relay-lever at each
instrument will now eclose the printing-cir-
cuit through its front contact, first, through
the shifting electro-magnet to shift the type-
wheels into such a position that the other of
said wheels may be permitted to record im-
pressions, and,
tion of the movement of the type-wheel and
by means of circuit-closing devices actuated
by the lever of the shifting-magnet the print-
ing-circuit will be closed automatically in

. parallel circuit through the coils of both the
| shifting electro-magnet and the printingelec-

tro-magnet to effect an impression from the
type-wheel.
made an interrupter breaks the circuits by
the first forward movement of the type-
wheels, and a spring immediately restores the
type-wheels to their normal position.

Qur invention consists, secondly, in the cir-
cuits and electrical and mechanical devices

| for effecting the unison of the terminal or in-
key 1n one line is in electrical connection .

with an adjacent keyin an adjacent line,and

termediate station-alternator and the respect-
ive instruments connected in circuit there-
with and for simultaneously releasing the
unison devices.

Our invention consists, thlldly in the pe-
culiar arrangement and orfrmlzﬂtlon of the

key-board, keys, contacts, “and circuits for

effecting the different conditions of line-cur-
rent: in the construction of the paper-carriage
and impression devices; in the electrical and
mechanical devices emplo; ed; in releasing
the paper-carriage at any point in its excur-
sion, and in apparatus for feeding the paper
and for operating the impression- hammer
Our invention consists, fourthly, of numer-

ous detalls in electrical deviees, cireuits, and -

mechanisms, as hereinafter fully desecribed,
and pointed out in the claims.
Telegraph-instruments such as are com-

| prised in the present system will operate

either as transmitters or receivers without
modification and may be constructed and ar-
ranged to operate as receivers only by omit-
ving the sunflower device and key-board, the

; conductm being connected to ground or to
electro-magnet of the pole-changer causes it

‘to reverse the current, and the alternator un- -

line through a polamzed relay or through the
electro-magnets controlling directly a polm-

| ized ese&pement armature.
The natare and partlcular characteristic.

features of our invention will be more fully
understood from the following desenptlon

taken 1in connection with the accompanying

drawings, forming part hereof, and in which—
Figure 1 is a lonnltudmal section of a com-
bined tmnsmlttmﬂ' and receiving instrument

- embodying the parti-cular features of our in-
thereby to the adjacent key connected there-

with and directed through a resistance, which

vention, showing a key-board, mechanism for
rotating the type-wheel shaft, an escapement,
sunflower device, printing mechanism, and 3
Iig. 2 1s a top or plan view
of the upper portion of the housing of the

instrument, showing the tppe-wheel shaft,

two type-wheels, mechanism for shifting and
‘inking said type wheels, a unison- latch and

quence of the change of polarity in a weak 1 a releasmn* device employed in all the mstru-

secondly, near the termina-’

75

30

~After the impression has been
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ments. Fig.3is a top or plan view, partly n | other by a shaft and miter-gearing 0, so as to

section, of a combined transmitter and re-|
ceiver, showing the escapement, shifting and
printing magnets, and devices for advanc-

1ing and releasing the paper-carriage. Fig. 4
is a vertical section on the line x x of Fig. 1,
showing in detail the construction of a com-
bined transmitting and receiving instrument.

Kig. 5 1s a rear elevation of the instrument,
showing the printing mechanism, a track or

rail;a roller for guiding the paper-carriage, a
bumper for a toggle-lever adapted to cause
the paper to be fed between lines, and a
weight for returning the paper-carriage to its
normal position. FIig. 61s a rear elevation
of a paper-carriage provided with two feed-
rollers, and showing at the left-hand side
thereof the mechanism for feeding the paper
between lines. Fig. 7 is a perspective view
of the printing devices, mechanisms for re-
leasing the paper-carriage, and the unison-
lateh. Fig. 8is an elevational view of the
cams for actuating the printing- hammer.
Fig. 9 is a diagrammatic view of an alternat-
ing station, showing a single-line main circuit

having a polarized relay, an alternator, a |

pole-changer, a relay, and a main battery in-
terposed therein, and also showing local cir-
cuifs for controlling the escapement, unison
devices, and pole-changer magnet. Fig. 10
is a diagrammatic view of a transmitting-in-
strument, showing a key-board, resistance-
coil, sunflower, pulsator, escapement, polar-
ized relay, a neutral relay, printing and shift-
ing magnets, and the circuits and batteries
for actuating and controlling the same. Fig.
11 is a diagrammatic view of a terminal sta-

tion, showing modificationsof thedevices and

circuits of Fig. 9, and also showing at the
lower portion thereof an auxiliary battery
adapted to increase the strength of the line-
current at the transmitting-instrument. Kig.
12 is a diagrammadtic view of the parts of a
transmitting instrument, showing a modified
key-board, and also a relay for effecting &
short break in the line when certain keys are
depressed prior to closing the line through a
resistance. Fig. 13 1s a diagrammatic view

of a terminal station, showing a detent-mag-

net, an alternator, a unison device, a relay,
and circuits for actuating and eontroliing the

same; and FKig. 14 is a similar view of the.

parts of a tramsmitting-instrument, showing

devices for cutting out parts of the resistance |

included in the line by certain keys.

The combined transmitter and receiver
consists, essentially, of a base A, in which
the keys and electrical connections with the
sunflower-segments and the line are located,
and which supports at its rear end a table a,
carrying the impression and feeding devices,
and on top the frame-plates a’ and a?, con-
taining the drum a® and train of gearing «’,
driven by a weight a!° for actuating the type-
wheel shaft b and the escapement and sun-

flower shaft ¢, which are geared to one an-! f depressesonce in each revolution the verti-

o . I||§5||||;='"!|!|1 -

 on the base A of the instrument.

revolve synchronously.
The frame-plates o’ and a® are separated
by distance-plates a’ and a?, a back plate o,

and glass plates a® are inserted in front and

3

70

on top to exclude dust and to render the in-

ternal parts of
any time. ' _ _

The type-wheel shaft b carries a sleeve b2,
to which are secured two type-wheels B and
B’ having letters and characters arranged in
similar radial lines on the peripheries thereof.
The sleeve 0° is free to move longitudinally
about one-fourth of an inch on the shaft b,
but is prevented from turning on this shaft
by a fixed cross-bar &° secured to the shaft b
and carrying two pins 0% which pass neatly
or snugly through holes in the type-wheels B

and B’, and on which the type-wheels freely
slide.

an instrument accessible at

A spiral spring 0° attached to the

75

30

35

cross-arm b° and the type-wheel B, permits

longitudinal motion of the type-wheels and
constantly tends to rotate the type-wheels in

their normal direction, thereby preventing

any variation from their correct position that
might result from enlargement of the holes
through which the pins 6* pass.

The type-wheel B is shown in normal posi-
tion for delivering impressions.

To place the type-wheel B’ in position to
deliver impressions, a shifting device is em-
ployed, which consists of the rod d, sliding in
supports secured to the plate a*, extending
between the side plates ¢”-and a® This rod
carries a fixed arm d’, which engages loosely

Qo

95

T0O

in a groove b° in the sleeve 6% mounted on

the type-wheel shaft 6. The lever d? of the
armature.d’® and magnet D is pivoted at d* to
the side frame ¢ and forked at its upper end

-10 embrace the rod d, to which it is pivotally

attached. - Theelectro-magnet D is supported

magnet is energized, its armature d3 is at-

‘tracted and the type-wheel B’ is shifted into

the same vertical plane normally occupied by
the type-wheel B, and is immediately restored
to its previous position by the retracting-
spring d° after the impression has been taken
and the depressed key has been released,
thereby closing the line-circuit and causing
the type-wheels to again revolve. The first
movement of the type-wheel shaft breaks the

105

When the

IIO

I15 '

local printing-circuit by means of the inter-

-

rupter k.

An ink-roller e, bearing on the periphery
of the type-wheels, freely turns on a rod ¢’
between arms ¢°, hinged to the standards ¢3.

120

The rod ¢’ permits of the longitudinal motion.

of the ink-roller when moved laterally by the
type-wheels. The pressure of the ink-roller
e on the type-wheels B and B’ may be adjusted
in any suitable manner. .

The type-wheel shaft b carries a cam f,
which 1s adjusted thereon relatively to the
releasing-spaceof the type-wheels. Thiscam

- L |-|;:||i It
. i

125
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cal rod 7/, which vibrates thereleasing device
hereinafter deseribed. The type-wheel shaft
b also carries a unison spirally-threaded screw
g,1nto the grooves of which the I‘lﬂ‘ht angular
extremity ¢’ of the unison-latch g° engages
in a well-understood manner. The unison-
lateh ¢ is pivoted vertically and.laterally at
its other extremity to a trunnion ¢° and is
solicited downward and laterally by the heli-
cal spring ¢g*. This latch ¢* arrests the type-

wheel shaft b at theunison position when the |

right-angular extremity of the latch ¢’ im-

pinges a,ﬂ‘ambt the termmatmn of the unison-

SCrew. The unison-latch ¢? is released from
the screw ¢ through the instrumentality of

‘the extension /v of the printing magnet-lever

=

p° each time an Impression iS given or re-
corded, as will be hereinafter more fully de- -

scrlbed o _

The sunflower-shaftcis pivotally supported
in position concentrically with the table of
contacts in the sunflower C, and carries the
escape-wheel 7, the local-cireuit-interrupting
wheel %, and an arm /[, which once in each
revolution at the unison position separates
the insulating-springs / and /%, thereby inter-
rupting at this position only the local circult
which is employed to energize the shifting-
magnet D. The number of teeth in the es-
cape-wheel 2 is equal to half the number of
divisions on a type-wheel B or B’, one divis-

“jon for either type-wheel being positioned

radially by each vibratory movement of the
escapement-armature lever and pallets /.
The armature " may be a polarized armature
vibrated between the polesof electro-magnets

I by alternating line-currents or a neutral

40

50

55

6o

armature vibrated by the current of a local
battery closed alternately through the re-
spective electro-magnets by the contacts of a
polarized relay M included in the line-circuit.

The ratchet-wheel & for interrupting the
local circuit has as many beveled teeth as

there are divisionson eachof the type-wheels
or some multiple thereof.

The right-angular
lever &/, pivoted at £° and solicited by the
helical spring &% has a beveled projection i,
which rides over the beveled teeth of the
ratchet-wheel £ by the revolution of the shaft
¢, causing the insulated contact-point £° there-
on to rapidly make and break contact with
the fixed and insulated contact-point £° and
when the shaft ¢ is arrested by the pallets on
v/ the projection £* of the arm /%’ drops into

one of the teeth on the interrupting-wheel %,

permitting the insulated contact-points #&°
and &% to close the portion of the local circuit
hereinafter described.

The sunflower C consists of insulated con-
tact-segments ¢’ equal in number to the di-
visions on each type-wheel. A hub ¢? insu-
lated from the shaft ¢, carries an arm c3, to
which is secured a contact spring or brush ¢,

- divided at its extremity so as to overlap the

insulating-strips ¢, separating any two seg-
ments and thereby preventing any mterrUp-

450,630 -

sweeps over the seg ments. The line is con-
ducted to the hub ¢ by meansof a hub ¢®and
spring ¢, bearing thereon and supported at

by a conductor 10 to one of the springs n,
which are attached to a bar of insulating ma-

‘terial »n/, secured to the base n? preferably

made of wood, vulecanite, or other suitable in-
sulating material.

The keys and their contact-springs are pref-
erably supported, asshown, by the removable
key-board N; but we do not limit ourselves
to this partlcular arrangement of the keys

1ts other extremity on an insulated bearing.
Each segment of the sunflower 1s connected

/5

30

and contacts shown, since numerous modifi- -

cations of construction and arrangement of
the parts for effecting the same result may be
substituted therefor. There are three trans-

verse ranges of keys, each range consisting
°, with ten keys .

of two rows of keys N” and N
in each row, making thirty keys for each type-
wheel and corresponding in number with the
divisions on said wheels. ™The first, third

» 9¢

and fifth transverse rows N’ relate to the

type-wheel B, normally in position for print-
ing, and the second, fourth, and sixth rows

N?relate to the type-wheel B/, which must

be shifted into position to deliver itsimpres-
sion on the same line with the impression
oiven by the type-wheel B. Any two adja-
cent keys N’ and N? in the respective odd
and even numbered rows are so associated
by their contacts and circuits as to arrest the
type-wheels, by means hereinafter described,
at the same radial position; but the circuits
and devices are such that when the type-
wheels are arrested by the depression of a
key N’ in the first, third, or fifth row an im-
pression is given by the wheel B, and when
arrested by the depression of a key N* in the
second, fourth, or sixth row the type-wheel
B’ is shifted into the position to give an im-

pression in the position previously occupied

by the type-wheel B.

- The characterson the type-wheel BB are pre-
sented in regular order,
unison position (mdluated by the first key n!!
on the left in the first row) as the keys are
successively depressed in regular order from

starting from the
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left to right in each range of double rows of -
keys—that is, the odd rows of keys passing

successively from left to right in rows will
give all the positions for the type-wheel B,
and the even rows of keys will similarly give
all the positions for the type-wheel B’, two

. adjacent keys, as N’ and N7, in any range in-

dicating the same segment ¢’ of the sunflower
and the same radial position of both type-
wheels. With this explanation the circuits
controlled by the keys, their {unctions, and
the devices associated therewith will be read-
ily understood when the circuitsare described
in detall by reference to the diagram Figs. 9
to 14, and the detaill connections shown in
Fig. 10.

The paper-carriage O, Figs. 1 and 6, con-

tion of the line-circuit as the contact-spring | sists of two side bars, between which are se-
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cured the rack-bar o, strut o%, which forms | armatare. To a post p’, supported by the

the guide-rail for the paper-carriage, a bar o°
to guide the sheet of paper, and a split bar
o' between the upper ends of the side bars o.
There are also grooved gunide-bars o® on the
inner side of the side bars o to hold the edges
ol the sheet of paper 0’. The carriage runs

on two wheels o7, supported on a track o8, se-

cured to the rear end of the base A. Below
the track are two safety-wheels 0 to prevent
the carriage from being derailed. The strut
0% forming the upper guide-rail, bears on a
single-grooved wheel 0%, which is pivoted to
a bracket p, rising from the post p’, which
supports the impression-hammer p? and the
lever p° that actuates the same. By employ-

L

side bars o of the paper-carriage is obviated.

The paper-roller o', the feed-roller 0 and the

pressure-rollero® are journaledintheside bars
0. 'Theend of the feed-roller journal carries a
ratchet-wheel 0',in which engages the pawlo®,
pivotally attached tothe upperend of asliding

bar.o', moving in a guide o', fastened to the

side baro. Thelowerend of the sliding bar o1

18 hinged at 0'® toonearm of atoggle-lever 0",

the other arm of which is hinged to the side
bar at 0®. A spring 0* maintains the pawl
0 in contact with the ratchet-wheel o', and

a helical spring 0* draws back the sliding

bar o' and thereby deflects the toggle-lever
0°. When the paper-carriage is released,
as hereinafter described, a cord 0%, solicited
by a weight 0%, causes the carriage to run

backward, and when it nears the end of its

excursion the deflected toggle-levers oY¥strike
against a fixed arm 0%, causing the toggle-
levers to assume a nearly vertical position,
thereby forcing the sliding bar 0% upward,
and by means of the pawl 0 revolving the
ratchet-wheel o' and the feed-roller 0% so as
to feed the paper the space between two
lines of printing. The toggle-jointed levers
possess many advantages over cams or in-
clined ways for effecting this result, since the
power exerted by the toggle-jointed levers in-

creases as the momentum of the paper-car-

riage diminishes.

The magnet P, by which the paper-carriage

and the impression and releasing devices are

controlled, is attached tothe table A, Figs. 1,

8,0, and 7. Itsarmature p!is attached to the
lever p°, turning on trunnions % pivoted in
the table A and the bracket p’. The lever p°
carries at itsextremity a pawl %, with a spring
p°, which causes the pawl p° to engage with
the teeth of the rack o’. -When the magnet
P 1s energized, the armature p* is attracted
and the pawl p°® engages a tooth of the rack
o', and when the local circuit through the
magnet Is broken the retracting-spring p'

causes the lever p°to move the paper-carriage

forward one notch to space between letters of
the printing. The carriage is prevented from
taking a retrograde movement by a detent

ing only one wheel for the guide-rail o® the |
‘necessity of extending this rail beyond the

table A, is secured a horizontal pipe p'%,
through which the rod p*, carrying the print-
ing-hammer p?3 is guided. The rod is sur-
rounded by a helical spring p, which causes
the return movement of the rod p!®. In a
bracket p*, attached to the post p’,alever p?
is pivoted, forked at its upper end to engage

i)

70

75

the rod p*, and having at its lower end a re-

ciprocating pawl p'¥ pivoted theretoand ar-
ranged so that the rear extremity p'* of the
pawl plays between shoulders. Another simi-

lar reciprocating pawl p®is arranged so asto 8o

be held rigidly by a spring p!*against a shoul-
der p** during the downward motion of an
arm p°, attached to the rock-shaft 9%, turn-
ing in supports p*. Another arm p* on the
same rock-shaft is connected by a link »* to
the lever p°. When the electro-magnet P is
energized, the lever p° rocks the shaft  p*

83

and the pawl p' strikes and passes the pawl
P causing a movement of the forked lever

p°, and thereby effecting a quick blow of the
printing-hammer p? which instantly recoils
by the action of the helical spring p'* on the
rod p. When the local circuit through the
electro-magnet P is interrupted, the lever p?
recoils, rocking the shaft p* in a reverse di-
rection, whereupon the reciprocating pawls,
being pivoted and free to revolve during the
return movement, pass-one another and are
again in a position to engage by means of
the spring p», attached to the pawl p' when
the magnet P is energized.

The mechanism for releasing the paper-

Qo

100

carriage at any pointin its excursion willnow

be described. A cam 7, (see Fig. 7,) secured
to the type-wheel shaft b, once in each revo-
lntion of theshaft strikes and depresses a rod
f’, sliding freely and vertically in guides at-
tached to the rear plate ¢’ of the frame-work
of the instrument. Thisrod /" abuts against
the shorter arm of the lever 7%, pivoted by
the trunnion f*° to supports secured to the
plate a®>. The longer arm of the lever f? car-
ries at its extremity a link £4, supporting a
strut 72, one end of which rises into the path
of a projection f° fixed to the under side of
the lever p° and falls clear of the same each
time the cam fon the type-wheel shaft b passes
over the rod /. "T'he other end of the strut

f° 1s connected by a universal joint to the

short arm ot the bell-crank lever 77, pivoted
by a stud screw to a table . The long arm
of this bell-crank lever f7 bears. against the

short arm f® of a bent lever f9 also pivoted
by a stud-serew to the table a, and the ex-

tremity of this lever terminates in a cross-
arm in which are fixed two pins f1® and £,
which engage the pawl p® and the detent p!i,
These pins are held out of contact with the
pawl and detent by the spring 7*. A Lkeyn?,
called the “releasing-key,” is connected by a
conductor to a division of the sunflower de-
vice indicatinga blank division on both type-
wheels, and the cam fis so adjusted on the

p', when the electro-magnet p attracts its ! type-wheel shaft b that when the type-wheels
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over the sliding rod 77, slightly depressing
the same.
firmly hold the strut ?in the path of the pro-
jection ¢ and since the electro-magnet I’ 1s
now energized by the circunits to be described

its armature ¢! is attracted, causing the pro-

jection F® on the lever p° to collide with the
strut 7, thereby actuating the bell-crank le-
ver ' and curved lever f°. The pins /! and
f11 consequently disengage the pawl p® and
the detent p!' from the rack o’ and retain
them in this position while the key n’ 18 de-
pressed, permitting the paper- carriages of

all the instruments looped in the line to re-:

turn to their initial position by the weight o*

from any point in their excursion, thus en-

abling any operator on a long line in which
numerous instruments may be included to

simultaneously bring the paper-carriages of °

all the instruments to unison from any point
in the excursion of the carriages O. This re-
sult cannot be effected by an automatic re-
leasing-device, such as heretofore empioyed.

A description of the eleetric circuits and
devices included therein will now be given.
The line-battery Q, Fig. 9, may be any suit-
able sourceof electric energy located at a ter-
minal station and with transmitting and re-

ceiving instruments looped in the line at in- |
termediate points. Alltheapparatusforalter- |
nating the currents of the battery through the -

line and for arresting the alternator is prefer-
ably located at the station with the line-bat-
tery, and this station may be at any point in
the line and connected to earth.

V.

~ductor 3 directly to the other contact-spring

15

50
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v’ of the pole-changer V. EFrom the two back
contacts v* and o7 electirically connected, a
conductor 4 is led to the two contact-springs
t and ¥ of the alternator T, and from the le-
ver v*of the pole-changer V another conductor

5 is connected to the two contact-springs #*
The line-spring
3 and earth-spring ¢ bear upon hubs ® and ',
electrically connected with disks comprising .
The two

and £ of said alternator T.

alternate contacts and insulations.
inner springs ¢’ and £ bear on alternate con-
tacts and insulations on the disks 7’ and {',
and these contacts and insulations alternate
with those on the disks #® and /"% and are in
electrical connection each with the adjacent

the outer disks and two contacts on the inner
disks to their respective contact-springs, the

will be alternately to line and to earth. When

the alternator in the line is at an intermedi-

This causes thelever f? toliftand | he
| the alternator T is located, as illustrated in .

~IFrom one
electrode-—say the positive—of the line-bat- |
tery a conductor 1is connected to the coils of |
a relay U, and from the same a conductor 218
led to one contact-spring 7 of a pole-changer
The other electrode is connected by a con-

. the brush ¢! sweeps over the same.

450,630

are arrested by the depression of the key »? | ate station, the carth-spring #* is connected

the cam F hangg vertically and stops directly |

with a line running in an opposite direction
to the line connected with the spring #, and
the same effects are thereby produced as when

Fig. 9, in the line at the terminal station.

The current in the line passes by the con-

duetor 6§ to the coils of a polarized relay W,

through the same, and then by the line 7.

The relay U closes, through its front contact
1w and through the coils of the pole-changer
magnet V, the circuit 20 of the local battery
g, and through its back contact ' the coils
of the unison-magnet S and the circuit 20
and 21 of the same local battery. The po-
larized relay W closes by one contact w the
circuit 23 and 24 of alocal battery ¢’ through
the coils of the escapement magnet R, and by
its other contact 20’ the circuit 25 and 24 of
the same local battery ¢’ and through the
coils of the escapement-magnet R’. As the
currents in the line alternate, the armature 7
of the escapement-magnets R and R’ vibrates,
thereby actuating the pallets 7" between the
teeth 2 of the escape-wheel 73 on the shaft r*

of the alternator T without arresting said
shaft. The armature r will confinue to vi-

hrate antomatically as long as alternating
currents are maintained in the line, but as
soon as the circuit of the pole-changer mag-
net V is broken at the front contact u of the
relay U the pole-changer armature v* leaves
the poles of said magnet and its lever talls
away reversing the direction of the current
to the alternator and to line. This arrests
the vibration of the armature » of the escape-
ment magnets R and R’, and one ortheother

of the pallets ' contacts with a tooth in the

escape-wheel »°. When the alternator T is
arrested, the levers of all the polarized relays
at the respective instruments in line are also
arrested, and all the type-wheels of such in-
struments are consequently arrested in uni-
son at the letter indicated by the key de-
pressed at the transmitter, and the relay-
tongue 2? breaks from its front contact,
whether a key breaking the line or a key ¢los-
ing the line circuit through a resistance is de-
pressed, or whether the latter key causes the
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line to be interrupted for a very short inter-

val hefore closing the line through a resist-
ance. MThe line-circunit passes from the polar-
ized relay W by the conductor 7 through the
coils of a neutral relay X with front and back
contacts 23 and zf, then by a conductor 8 to
a polarized relay M through the coils of its
magnet by the conductor 9 to the sunflower-

' brush¢’, and from the insulated hub ¢’ through
outer disks #% and {7, but insulated from one |
another by the disks ', of insulating material.
It is evident, therefore, that as the disks re-
volve, presenting alternately two contacts on

the arm ¢® and brush ¢t to the contacts ¢’ as
The po-
larized relay M closes the circuit of a local
battery ¢° through the escapement-magnet I
by its tongue m? and contactm’, and through

the escapement-magnet I’ by its tongue m?
direction of the carrent from the line-battery

and the contact m. Each contact ¢’ of the

sunflower is connected by a conductor 10 to the
spring 72 in the base of the instrument.

The
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spring 7 connects with the insulated contact-

- piece n*, with which the spring 2° on a key
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N*® in an even row of keys contacts. The
spring n° on the opposite side of this key N2,
i1s electrically connected with the spring #7,

‘and the course of the eurrent isthrough these

springs n° and 7° to the insulated contact 1.
The spring n° on an adjacent key N’ in an
odd-numbered row of keyq isin the same Clir-
cult, and the spring »° contacts with the insu-
lated contact n/, and the opposite end of the
spring n® contacts with a bar- conductor »?,
which is connected by theconducorllto earth
when onetransmitteronlyisin line, buttoline
and the othertransmitters when morethatone
1sin line and then toearth. When a key N?is
depressed, the springs n° and n’ break con-
tact and thereby interrupt the line when the
sunflower-brush ¢* contacts with the segment
¢’, connected electrically with the key de-
pressed. The conductors 12 are connected
to the contact-pieces n* and the springs nl,

which when depressed contact with a barnl?,

connected by the conductorls toaresistance
R? and then by the conductor 14 to earth.
Tt follows that when a key in an even-num-
bered row of keys is depressed it br eaks the
lineto the odd-numbered row, and at the same
time the eircuit of the line is closed through
the resistence R? when the sunﬂow er-brush ¢?
contacts with the segment ¢’ connected elec-
trically with this key T'o prevent the cur-
rent passing {from the springs n'®back toline
through other ranges of keys, said springs
are 1nsulated from one another and an insu-
lation on the lower end of the key N*presses
on the spring n'Y until contact is made with
the conductor - bar 12, When a key is re-

leased, the uniform line-currentacts to attract

the armature of the relay U at the terminal
station, and the'instruments run with a full
current until another key is depressed. In
operating the keys N’ and N? it is necessary
for rapid work to press each succeeding key
before the last one pressed is released, other-
wise the type-wheels of all the instruments
will run to unison and be arrested in that po-
sition. |

The operation of printing is as follows: All
the instruments being at unison with one
another and with the alternator T, and held
by the unison-latches g%, the unison-key n'! is
depressed by the operator at any instrument
in line. This breaks the line-circuit through
the coils of therelay U, whereupon its lever 2/
breaks at its front contact 2 the local circuit
20 through the pole-chang‘er magnet V., and
closes at its back contact «” the local circuit of
the battery ¢ through the unison-magnet S
which consequenﬂy attracts its armatme s’,
and by the rod s*releases the unison-latch s of
thealternatorT, whileatthesame time the de-
tent s° on the lever s® holds the alternator-
shaft * in this position aslong as the unison-
key n' remains depressed. Instead of clos-
1ng tbe local circuit of the battery ¢ through

the back contact u’ of the relay U, the cir- |

S W

|

cutt of a battery ¢* may be employed and

closed by the contact-lever«® and the contact

- 1¢* through the coils of the unison-magnet S.

At each instrument in line the neutral_ l'e-
lay-lever «° contacts with its back -stop o4
closing thelocal circuit of the battery ¢° from
one eleet1 ode through the conductor 28 to the
insulated contacts k8 and k5 of the interrupter

now 1n contact, then by a conductor 29 to the

70

lever a° of the relay X, then through its back- -

stop z*, by the conductor 30, to the coils of

the printing-magnet P, and the conductor 31
to the otherelecirode of the battery. On the
extremity of the lever p® of the printing-mag-
net P an arm N is fixed, which extends into
the instrument, Figs. 8
tacts with a bell-crank lever /', pivotally at-
tached to the rear plate a” of the instrument.
This bell-crank %’ supports a vertical rod /7,
moving freely in guides attached to the rear
plate o,
of the unison-latch ¢g®. When the circuit
last described is closed, the armature p* is
attracted and the bar L on the end of the

and 7, where 1t con-.

3o

and abuts against the under side

Q0o

lever p° strikes one arm of the bell - crank

lever /" and the rod /% and consequently re-
leases the unison -lateh ¢g° simultaneously
with the release of the latch s at the alter-
nator . The operator now depresses a key
N’—say in the odd-numbered range relating
to the type-wheel B—and releaqeb the uni-
son-key n'l, whereupon, the line-circuit 7 be-
ing closed, alternmlng pulsations cause the
tyDe wheels B and B’ to rotate rapidly until
the sunflower-brush ¢*contacts with a broken-
line segment ¢’ electrically connected with
the key depressed, the projection %* of the
interrapter-arm £’ again drops into a notch

in its ratchet-wheel %, closing the insulated

contacts &° and %5 and the relay-tongue a°
falls against the back-stop ', thereby closing
the circuit last desceribed. The armature p*
being attracted, the lever p° of the printing-

magnet P is drawn forward, causing the re-

ciprocating pawls p'® and p'® to collide and
pass one another, as previously described,
thereby effecting a sudden blow of the prmt—
ing-hammer p? aﬂ*a,mst the paper o' which
causes an impressiOn of the character pre-
sented on the type-wheel by the key de-
pressed. :The pawl p* al::o engages with an-
other tooth of the rack o’.
circuit is interrupted at the relay X, in con-
sequence of the release of this key, the line
1s closed.
gin to revolve and the circuit of the battery
qg, through the printing-magnet P, is broken
at the contacts k5and 70 of the 1nterrupte1 k'

The retracting-spring ' moves the lever p°,
thus causing the carriage O to advance one
step to space between le_ttefs of the printing,
and at the same time by the intervention of
the bar p= and rock-shaft p*= the reciprocat-
ing pawls p! and p* pass one another in the
manner hereinbefore deseribed and are in a
position to repeat the operation. If a key N*
in an even-numbered row be depressed, the

n |E|*|I|| | [k

The type-wheels consequently be-
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relay U at the terminal or intermediate sta-

tion again breaks the line-current atits front

contact u, and also causes the nunison-latch s
to be lifted, (& result which must occurat the
impression of every letter,) and the alternator
T, and consequently the type-wheels B and
B’ of allinstrumentsinlinearearrested at the
mdwa,ted position.
rentinline,and the neutral relay-lever 2’ con-
tacts with its front stop .2, closinﬂ the cir-
cuit of the printing local battery ¢? from one
electrode by the conductor 28to the insulated
contact % and %% of the interrupter %', then
Dy the conductor 29 to the lever «? of the re-
lay X, then from its front contact i by the
conductor 32 to the insulated spring /* of the

unison cut-out L, (normally closed except at |
the unison position,} then from the other |

spring {’ of the cut-out L. by the conductor 33
to the insulated arm ’ on the trunnion * of
the lever d? of the shifting-magnet D.
magnet D i1s of much greater resistance than
the printing-magnet D

of the shifting-magnet
conductors 35 z‘md 31 fo the other electrode
of the battery ¢°. Just before the shifting-

lever d* has completed its full stroke the arm |

/® contacts also with the insulated spring o8,

- which closes the circuit in parallel through .
the coils of the printing-magnet P? by the con-
ductors 36 and 31 tothe last-named electrode

of the battery. The printing-magnet P, be-
ing of lower resistance than the magnet D,

takes the stronger portion of the divided cur- |
rent to effect the printing, as previously de-

seribed, while the portion through the coils
of the shifting-magnet D is still sufficient,
when the armature ¢? is near the poles of the
magnet D, to hold the type-wheel B’ in posi-
tion to deliver the impression on the same
line with the impression previously given by
the type-wheel 3. T'wo or three impressions
can evidently be taken alternately at the
same position of the type-wheels by alter-
nately pressing and releasing two keys con-
nected electrically to the same segment of the
sunflower, the keys, respectively, causing a
breakoraweak current throughtheline. The
alternator T cannot move until a full current
sufficient to actuate the relay U at the ter-
minal or intermediate station passesoverthe
line, and this cannot occur with alternate
breaks and resistance in line; but the neu-
tral relay X, which controls the type-wheel

shifting and printing devices, will respond to

breaks and to weak currents in line.

The complete circuits of a system embrac-
ing a relay U, pole-changer V, alternator T,
automatic escapements R and R/, and unison
devices b and s, located at a ter mma,l station,
as shown in Fig. 9, and vperating with equal |
efficiency at any intermediate Btatmn of a

- line with both terminals of the line to earth
have been fully described.

There 1ISnow a wealk cur- |

This |

The insulated arm
d® is in electrical contact with an insulated
spring d’, which completes the circuit by the .
conductor 34 to aresistance R® and to the coils
D, and then by the

1'

| the shaft

tent-magnet Z°.
cult at its front contact

the ratchet-wheel z
shatt !, driven by frictional contact with a

In carrying our invention into effect-we do
not wish to limit ourselves, however,
emplovment of all of the devices and appa-
ratus illustrated in Figs. 9 and 10. The al-
ternator T may be a 1119(3111111(3&1]3? or magnet-
ically actuated pole-changer.

In Fig. [1 we have shown a pole-changer
with its nnﬁjrnet YV, the loecal circuit of which
is closed and broken by a rheotome 1 on the
shaft »&. A relay U is employed, as in Ifig. 9,
which closes at its front contact 2 the cireuit
of a local battery g,
'The relay U breaks the c¢ir-
1, when the line is
broken or when the resistance is introduced

by the keys of a transmitter, and the circutt

through the electro-magnet Z° 1s thereupon
interrupted. Thedetent-lever z’, solicited by
its retracting-spring z* engages a tooth of
on the regularly-speeded
pulley +°, actuated by any suitable power,
and the shaft %, rheotome 1Y, and pole-
changer V are.consequently arrested. "The
back contact 1’ of the relay U closes the local
circuit of the battery ¢ through the coils of
the unison-magnet S, as hereinbefore de-
scribed.

In Fig. 11 one electrode of the line-battery
() is connected through the coils of the relay-

- magnet U to a contact-spring v of the pole-

The other electrode isconnected
to the contact v/, The contacts v* and 7 are
connected to earth, and the lever v»*is con-
nected with the line 7. When the line-cir-
cuit is closed, the armatare of thelever u° is
attracted, closing by the front contact 1 the
local ecircuit of the battery ¢ through the
colls of the detent-magnet Z°. Thearmature
=% pf the detent-magnet Z*is consequently at-
tracted, thereby retaining the detent-leverz’
out of contact with the ratchet-wheel 2z, and
r* and rheotome TV revolve con-
The circuait of

changer V.

tinuously at unifoun speeds.

through the coils of a de-

to the -
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a local battery ¢’ is closed and broken sue-

cessively by the rheotome I through the
pole-changer magnet V, causing 1a,p1d vibra-
tions of ’Lhe level v, and consequently rapid
alternating currents from the battery Q are
sent to line. When a key at any transmitter
is depressed, the relay U breaks the circuit of
the battery g thlounh the detent-magnet Z-
and the lever z and consequently arrests the
ratchet-wheel z ‘and the rheotome T7. The

rheotome IV being arrested the wvibration of

the lever 2t is also arrested when a current

of one polarity is passing to line, and the

printing is effected as previously described.

| In order to re-enforce the line-current after
the alternating devices have been arrested

by including a resistance in the line at any
transmitter, as hereinbefore described, in Fig.

. 11 has been illustrated an auxiliary battery

)/, one electrode of which is connected to the
contact-lever 1° of the relay U, and through
the contact ©° to one of the springs v/, and

the other electrode is connected directly to
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the spring .
vibrating, this circuit is open at the contact-
lever 24° and contact v’;
current through the rela,y U 1is greatly re-

-duced by the introdueing of a resistance at

any transmitter the lever u® falls against its
contact v’, thereby closing the circuit of the
battery Q’ toline in pamllel with the cucmt

of the hattery Q.

IO-

The circuits illustrated in Fig. 12 are simi-
Iar to those shown in Fig. 10, with this ex-

.ception, that the polarized relay M and the

local circuit through its contacts and the es-
capement-magnets I and I’ have been omit-
ted. The line-circuitisconnected by the con-
ductor 8 to the coils of the escapement-mag-
nets’I and I’, and then by the conductor 16
to the sunflower-brush ¢/ and then to line
through the sunflower and key o, as previ-
ously described.
case a polarized armature and responds to

kaltelnatmﬂ' currents in the line.

A detent may be employed with the rotat-
ing alternatorof Fig.13 orthe vibrating pole-

changer of Fig. 11, and the relay U, Fig. 11, |
or relay U of Fig. 13 may be omitted, pro-
vided the coils of the detent-magnet Z? be in- |

" ¢luded in the conductor of one polarity be-
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so back contact 3’ and by the conductor 13 to

60

tween one of the eleciraodes of the line-bat-

tery and the pole-changer. In this case a
back contact must be provided for the lever
of the detent-z” to ¢lose the circuit of a local
battery ¢ through the coils of the unison-
magnet S in a well-understood manner to
those skilled in electrical science.

It is a well-known fact that a relay-arma-

ture will fall from the poles of a magnet and

interruptthe circuit much quicker when there
is a complete break of the line-circuit through
the coils of the magnet than when a high re-
sistance is introduced into theline. - We take
advantage of this in order to attain greater

rapidity of operation by including the coils
of a relay Y, Fig. 12, in the conductor 11 be- |

tween the line-contact bar n’ of the odd-num-
bered rows of keys N’ at each transmitter in
the line or to earth.
bar n'?, leading to the resistance R*, is carried
to the lever y of the relay Y,and through its

the resistance R and then by the conductor
14 back to line. Since the instruments oper-
ate by closed circuits and this circuit to line
is always broken when any key is depressed
and the blu‘sh ct of Fig. 12 contacts with a
segment ¢’ of the sunflower electrically con-
nected with the depressed key, there will be
a break in the line of very short duration,
followed by the introduction of a resistance
R? into the line every time a key N* is de-
pressed. During this veryshort interval the

armature of the lela,y U, connected with the

conductor near the ele(,tlode of the line-bat-
tery Q, will fall away and the line-current re-
duced by the inter posed resistance R? will
not beof sufficient strength to canse the mag- | single-line circuit..

) ., -||||Hi"l=||!'|1 T, .

* but when the line- |

The armature 2’ 1s in this

T he conductor from the

When the pole-changer V is | nets of the relay U to overcome the retract-

ing-spring u* By these devices we attain
rapidity and absolute certainty of action in
arresting the alternator 1.

In B Fl”‘ 15 is shown a rev olvmg :-:thelna,tor
T with a detent similar to that previously de-
scribed in connection with Fig. 11. In FHig.
13 the electrodes of the lme—-ba‘otel y Q are
connected to the four interior springs of the
alternator,
outside 5pring connects with the line 7 and
the other outside spring 1s connected to earth
in a similar manner, as is illustrated in Fig.
9. The relay U is included in the conductor

as hereinbefore described. One :
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between one of the electrodes of the bhattery

Q and the alternator T and is consequently
traversed by currents of one polarity only.
When the line-current is interrupted or

~greatly reduced by interposing a resistance.

at any transmitter, the relay U breaks at its
front contact u the cireuit of the local bat-

tery g through the detent-magnet Z* and the

alternator l‘ 1S aue%ted, as hemmbefme de-
scribed. |

90

In order to re- enfmce the current on long

lines when theresistance R?, Fig. 14, is thrown
into line, a relay Y 1s inserted “in the circult

of the line from thecontact-barn’ by the con-

ductorll to the coils of the relay Y and then
Dy the line 14 to earth or to line.

95

When a

key N*?is depressed, the circuit tothe contact-

bar n’ is broken and the circuit of a shunt-
line is closed by the spring n!3, contact-bar
n?, spring 1!, and bar n'?, through the resist-
ance RR* to earth or to line. The break of
circuit through the relay-magnet Y causes
the lever y to contact with Itb ‘back contact
y’, thereby closing a branch circuit 17 dIld
13 through the lever y and the contact 7’ .
This cnemt cuts out part of the resistance
R?, thereby increasing the current in theline
and thereby insming greater certainty of ac-
tion of the neutral relay X. |
We are aware that a magnetic detent has
been employed at a centr al station to arrest

a shaft controlled by power frictionally con-

nected and carrying an alternator when the
coils of the magnets controlling the detent
were Included in the circuit of a local bat-
tery. The circuit of this battery was closed
by a sunflower device when a segment of the
sunflower was connected by a conductor to a
key of a transmitter by which, when the key
was depressed, another break in the loeal cir-

-cult was closed, causing the detent magnet to

attract its armature and the detent-lever to
engage a ratchet-wheel on said shaft. Such
devices were employed to transmit stock quo-
tations from a central station and were oper-
ated by means of a local battery-ecircuit.
Such is not our invention, and we do not lay
claim thereto. o |

The apparatus for arresting the alternating
devices hereinbefore described is controlled
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- Having thus deseribed the nature and ob-
jects of our invention, what we claim as new,
and desire to secure by Letters Patent, is—

1. A printing-telegraph system comprising
a source of electric energy and electrical and

mechanical devices located at a station for |
alternating the polarity of the current in a |
‘single line, transmittingand receiving instru-

ments looped in the line, and each instru-

ment provided with type-wheels, means at

sald station for arresting the alternating de-
vices responding to different conditions of
current, keys 1n any transmitter, type-wheel
shifting and impression devices, and me-
chanical and electrical devices responding at
each instrument to a break or weak current
in the line caused by the depression of any
key of saidtransmitter to effect the arrest of
the type-wheels at a position to present the
character as indicated by the depressed key
to the impression device,

- 2. A printing-telegraph system comprising
a source of electric energy,a single line, elec-
trical and mechanical devices located at a sta-
tion operating to alternate the polarity of the
current in said line, transmitting and receiv-

ing instruments looped therein and each hav- ;

ing two type-wheels, a relay at said station in
a portion of one of the conductors between
one of the electrodes and the alternator, ar-
resting devices located atsaid stationin a lo-

cal battery-circuit and controlled by said re- |

lay in consequence of the varying conditions

of current effected either by the interposition

of a resistance or by breaking the line by the
depression of a key of a transmitter and hav-
ing such relation tosaid keys of the transmit-
ter thatthe alternating devices at said station
and the type-wheels of all the instruments
connected in line move in unison, and me-
chanical and electrical devices controlled by
a double-contact neutral relay at the trans-
mitting and receiving instruments respond-
ing to varying conditionsin the line to cause
a type-wheel of each instrument to assumea
position to permit of an impression being ef-
fected. ~ | |

3. In a printing-telegraph system, a source

of electric energy at a station, a single line, a

current-alternator driven by suitable power
and controlled by a polar-escapement device,
the electrodes connected to contact-springsof
said alternator, a relay interposed between
the source of electric energy and said alter-

springs of thealternator,amagnet controlling
the pole-changer included in the circuit of a

local battery closed through one of the stops

of said relay, transmitting and receiving in-
strnments connected in said line-circuit, po-
larized relays in said line-circuit located at

the instruments and controlling escapement
devices and type-wheels by a local battery-
circuit, the transmitters having keysto inter-

pose resistance in said lines, keys to break
said lines when a key 1s depressed and oper-

P -
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ating to cause the relay at said station to
break the local circuit of the pole-changer

current in the line and simultaneously arrest-
ing the alternatorat saidstation and the type-
wheels of all the instrumentsincluded insaid
line. |

4. A single-line printing-telegraph system
comprising a source of eleetric energy, elec-
tricaland mechanical devices located at a sta-
tion for alternating the direction of the cur-
rent in line, fransmitting and receiving in-
struments looped in said line and each instru-
ment provided with type-wheels, means at

sald station for arresting the alternating de-

vices rcesponding to different conditions of
current in the line battery-circuit effected by
interposing resistance through keys and by
breaking the line by the depression of keys in

any transmitter, an auxiliary battery at said
- Station, and means for including the same in

line for strengthening the current thereof.

0. A single-line printing-telegraph system
comnprising a source of electric energy, elec-
trical and mechanical devices located at a sta-
tion for alternating the polarity of the cur-
rent in line, transmitting and receiving in-

. struments looped in said line and each in-

sirament provided with type-wheels, means
at said station for arresting the alternating
devices and responding to different conditions
of current in said line effécted by interposing
resistance through keys and by breaking the
line by the depression of keys in any trans-
mitter, an auxiliary battery at said station in
connection with said source of electric enerey,

| and a relay at said alternating station for in-

froducing said auxiliary battery into said line
for strengthening the current thereof.

O. A single-line printing-telegraph system
comprisingasource of electricenergyand elec-
trical and mechanical devices located at a sta-
tionforalternating the'direction of the current
in said line, an auxiliary battery connected
with said alternating devices for strengthen-
ing the current in said line, transmitting and
receiving instruments looped therein and
cach provided with type-wheels, means for
arresting the alternating devices responding
to different conditions of current in the line,
keys for interposing resistance and breaking
the line, type-wheel-arresting devices adapted

to permit of the type-wheels being simultane-.
ergy | ously arrvested at the character indicated by
nator, a pole-changer with its contacts con-

nected to said electrodes and to the contact-

the depression of a key, and mechanical and
electrical devices responding at each instru-
ment to a break in the line or to a weak cur-
rent in the line produced by the depression
of any of said keys to cause a character on
sald type-wheels to be impressed therefrom
simultaneously on all instruments included
in said line.

7. A printing-telegraph system comprising
a source of electric energy, electrical and me-
chanical devices, a single-line circuit, alter-
nating devices at a station foralternating the
direction of currentsof saidline, transmitting

magnet, thereby reversing the direction of %o
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and receiving instruments looped the] ein and
provided with two type-wheels, means for ar-
resting the alternating devices and respond-
ing to diF”'erent eonditions of currents in the
line, resistance-keys and keys for breaking
sald line, arresting devices adapted to per-

mit of the type-wheels of said instruments

being simultaneously arrested at a character
mdwated through the depression of a key,
and mechanical am.d electrical devices to cause
a character on.said type-wheels to be im-
pressed therefrom simultaneously on all in-
struments 1in said line.

8. A printing-telegraph system comprising
a source of electric energy, a single line, elec-
trical and mechanical devices located at an
alternating station, transmitting and receiv-
ing instruments provided with two or more

type-wheels looped in said line, means at said -

alternating station for arresting the devices

located thereat and responding to different

conditions of currentin theline effected by in-
terposing resistance therein, keys at the trans-
mitter for breaking the line, and mechanical

‘and electrical devices responding at each in-

strument to a brea,k In the line or a weak
current in the line to cause a character on

the type-wheels to be simultaneouslyrecorded

on sheets of paper on all the instruoments
looped in sald line.

9. A printing-telegraph system comprising

a source of electric energy and electrical and
mechanical devices located at
alternating the direction of current in a sin-
gle line, transmitting and receiving instru-
ments loopedin said line and each instrument
provided with type-wheels, means at said sta-
tion for arresting the alternating devices,
keys for interposing resistance and for break-
ing sald line, and a relay located at any trans-
mlttmfr-mstrument for cuttmﬂ ouf a portion
of sald resistance.

. 10. A printing-telegraph system comprising

a source of electrie energy, a single-line cir-
cuit, electrical and mechanical devices, an al-
ternating station, transmitting and receiving
Instruments provided with two type-wheels
and looped in said circuit, keysfor interposing
resistance and for breaking said line, and neu-
tralrelays included in said circuitat the trans-
mitting and receiving instruments.

11. A single-line prmtmﬂ‘-teleﬂ raph system
comprising a source of electric energy, elec-
trical and mechanical devices, an alternating
station, transmitting
ments looped 1n said circuits and provided

with two type-wheels, keys for interposing re-

sistance and for breaking said line, and neu-
tral and polar relaysincluded in said circuitat

the transmitting and receiving instruments

and eontrollmb, respectively, the printing
mechanism and type-wheels of the instru-
ments.

12. A printing-telegraph system comprising
a source of electric energy, a single-line con-

I shifting

a station for

and receiving instru-

ternating devices at a station for alternating
the dlrectlon of the current in

alternating devices, transmitting and receiv-
ing instruments 100ped In said lme, keys for

mterposmn‘ resistance and for breaking said
line, and magnetic devices in said line at the

tranSmitting and receiving instruments for
closing local Dbattery-circuits through the
printing-magnets of said instruments.

13. A printing-telegraph system comprising
a source of electric energy, a single-line con-
ductor, electrical and mechanical devices, al-
tern atmw devices at a station for a,lterna,tmn'

the dlrectlon of the currentin said conductor |

a relay included in said circuit to cause the
arrest of said alternating devices, transmit-
ting and receiving instruments looped in said
011:'011113 keys for interposing resistance and
for breakmﬂ said conductor, and a magnetic
device included 1n said line conductor at the
transmitting and receiving instruments for
closing local circuits in parallel through the

menfts.

14. A printing-telegraph system comprising
a source of electric energy, a single-line cir-
cuit, electrical and mechanical devmeb at a
station in said line for alternating the cur-
rents therein, arresting devices at said sta-
tion, magnetic devices in said instruments
OPE‘I"&UHG by uniform alternating currents,
resistances at said -instruments, and keys
therein operating to interpose sa1d re81st-
ances in and to break said line.

15. A single-line printing-telegraph system

comprising a source of electric energy, a cir-

cuit, electrical and mechanical devices, an al-

ternator at a station, transmitting and receiv-

ing instruments looped in said circuit and
each provided with two type-wheels operating
by uniform alternating currents, keys for in-
terposing resistance and breaking gsaid cireuit,
and a relay at any tmnsmittinminstrument
for cutlting out a portion of smd resistance.

11

said line, a
i relay included in said line for arresting said.

and printing magnets of said instru-_
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16. A pr mtmﬂ'-telegraph system comprising '

a source of electric energy, a circuit, elec-
trical and mechanical devices loe&ted at a
terminal station for alternating the direction
of thecurrentinasingleline, tl*amsmlttmn' and
receiving instru ments 100ped in said lme de-
tent &nd unison magnets at the termmal sta.-

{ tion 1ncluded in sald line for arresting the

alternating devices, a relay respondmo to
different conditions of current in said line,

IIR

IJ20

resistancesat the transmitting-instruments, a

relay located in said line at each transmit-
ting-instrument for short-circuiting a portion
of the resistance, and two series of keys for
controlling said line- cireuit.

17. A prmtm g-telegraph system comprising
a source of electric energy, a circuit, elec-

! trical and mechanical devices, an a,lternat-

ing station, transmitting and 1'ecewmo'1nstru-
ments loeped 1n said uremt a detent magnet

ductor, electrical and IHPGh&Ilchﬂ dewces al- ¢ at said a,lternatlnﬂ' statlon a relay respond-
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01rcu1t resistances at all of said instruments,

and keys for controlling said line-cireuit.

18. A printing-telegraph system comprising

a source of electric energy and line-circuit,
electrical and mechanical devices located at
a station in said circuit for alternating the
current in sald line, a local battery-circuit at

said station, a unison magnet included in

said local circuit, transmitting and receiving

instruments looped in said line circuit, a re-

lay-magnet responding to varyingconditions
of current insaid line, and a resistance adapt-
ed to be interposed- at any transmitting-in-
strument by one of two series of keysin each
transmitting-instrument.

19. A prmtlnmteleﬂ*raﬁll system comprising
a source of electric energy and line-circuit,
electrical and mechanical devices located at
a station in saild line-cireuit for alternating
the direction of current in said circuit, means
for arresting the alternating devices at said
station,
ments looped in said line-circuit, a relay-mag-
net responding to different conditions of cur-

rent in said line-circuif, a resistance at each

transmitting -1instrument, and keys for in-
clunding smd resistance in and for breaking
said line.

20. A printing-telegraph system comprising

a source of electric energy, a circuit, elee-,

trical and meechanical dev ices, a St&tmn for
alterna,tmw the direction of curr ent insaid cir-
cuit, transmlttllw and receiving instruments,

means for &rresting the devices al said sta-

tion, keys for interposing resistance and
breaking said circuit, & neutral relay respond-
ing to different conditions of current in said
cn*cmt at said instruments, and a relay for
cutting out a portion of said resistance.

o1. A printing-telegraphsystem comprising
a source of electrie energy, a single line, elec-
trical and mechanical devices located at a
station for alternating the direction of cur-

rent in sald line, a relay at said station re-

sponding to breaks and changes of intensity
of the current, a relay at the transmitting-in-
strument for producing shor{ instantaneous
breaks, followed by the introduction of re-
sistances in said line, and a row of keys for
controlling said Ielay and line.

22, Aprmtlnﬂ‘ telegraph system comprising
a source of electric energy and line- elremt_

a station for alternating the current in said
line-circuit, polarized escapement and unison
devices at said station for said alternating
devices, transmitting and receiving instru-
ments looped in said line-circuit, a relay at
said transmitters for causing short breaks of
circuit and for introducing resistance in said
circuit, and keys in said transmitters for con-
trolling said relay and circuit.
23. A printing-telegraph system comprising
a source of electrical energy, a single line, elec-
trical and mechanical devices located at a

12 450,630

ing to different conditions of current in said | line, fransmitting and receiving instruments
| looped 1in saild 1111e a relay located in said

line atsaidstation, 10(3&1 battery-circuits con-

trolled by said 1*elay, arresting devices 1n-

cluded inone of said local circuits, and keys
in said transmitting-instruments for control-
ling said line.

24. Aprinting-telegraph system comprising
a source of eleetrlc energy, a single line, elec-
trical and mechanical devices loeated atb a
station for alternating the. current in said
line, transmitting and receiving instruments

| looped in said line, detent and unison devices

at said station for arresting the alternating

devices thereat, a relay m; sald station re-
| sponding to dlfferent conditions of current
| in said line, resistances at a transmitting-in-

strument, means for iIincluding said resist-
ance in saild line, a neatral relay and local
battery, and circuits controlled by said relay.

25. Aprinting-telegraph system comprising

. | a source of electric energy, a single line, elec-
transmitting and receiving instru- |

trical and mechanical devices at a station for

| alternating the current in said line, trans-
{ mifting and receiving instruments looped in

said line,detent and unison devices controlled

| bv a relay at said station and responding to

different conditions of current in said line,

| and two series of keys at a transmitting-in-

strument for controlling said line.
26. A prmtmn-teleﬂ'mph system comprising

| a source of electrie energy, a single line, elec-

trical and mechanical devices loeated at a
station for alternating the direction of current
in sald line, a relay locacted in line at said sta-
tion, local batteries and circuits at said sta-
tion controlled by said relay, arresting de-
vices included in one of said local circuits,

- alternating devices controlled by a maﬂ'net
included in the other of said local mrcults

and recelving and transmitting instr aments
_looped in Smd line.
27. A single-line printing-telegraph system

Lcompﬂsmﬂ' a line battery - circuit, a pole-

changer and magnet, a current-dltematmw
demee located at a Stdtl{)n a relay-magnet in-

cluded 1n said circuit, a local battery-clmult_

closed through the coils of sald pole-changer
magnet and the front contact of said relay by
the bre aking of said line battery-circuit orby

"the weakemnﬂ' of the current through resist-

ances mterposed 1n said circuit to cause said

| relay to interrupt said local circuit through
electrical and mechanical devices located at

sald pole - changer, thereby arresting said

| alternator by reversing the direction -*:;f the

current to line and to e&rth |

28. A single-line prmtmn‘-telewraph system
comprising a line battery - circuit, a pole-
changer and magnet, a current- altemdtmw
devlee in said clremt at a station, a relay in-
cluded 1n said battery-cireuit, transmlttmﬂ*

i and receiving instruments looped in said hne
' a local bmtel‘y circuit closed through the

colls of the pole-changer magnet and through
one of the contacts of said relay by the break-
ing of theline or by the weakening of the cur-

‘station for alternating the current in said i 1‘ent thronﬂ'h resistances 1n0111ded in said cir-
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cuit to cause said relay to interrupt sald local |

circuit through said pole-changer magnet to

‘arrest said alternatmﬂ device by the reverqftli
of the direction of tlle current to line and to
earth, and two series of keys in each trans-

mitting-instrument for eomrolhnﬂ‘ sald ]me-

cireuit,
29. A single-line printing-telegraph system

comprising a line battery c¢ircuit, a pole-

changer and magnet, a current-alternating

dewce 1n said circuit at a terminal station, a
relay-magnet included in snid battery- (*11*(3111‘[
a local ba,ttely cireuit closed through the

~coils of said pole-changer magnet and front
contact of said relay by the br- aking of the

line or by the weakening of the current

~through the interposition of resistance in said
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cireuit to canse said relay to interrupt the
-local circuit through said pole-changer, there-

by arresting said altelnator by reversing the

polarity of the current to line and to earth, &

unison magnet inclunded in said loeal battery-
cireuit @lobed. through the back contact of

-sald relay and adapted to release the unison
lateh and to mmntmn the alternatm o device

1n a fixed position.

30. A single-line prmtmﬂ -telegraph system
comprising
.changer and magnet, a eurrent-altemating'
a relay-magnet included in said ecir-

a line battery-circuit, a pole-

device,
cuit at said station, a local battery-circuit
closed through the coils of said pole-changer

‘magnet and front contact of said relay, trans-
mltting and receiving instruments, and a uni-

son magnet 1ncluded in said local battery-cir-
cult, and keys for breaking and controlling

said line battery-circuit.

31. A single-line printing-telegraph system
comprising an alternating station, a battery-
circuit, electrical and mechanieal devices,

substantially as described, located at said

station, a pole-changer and magnet, a relay

inecluded in said circuit and controlling said

pole-changer, a local Dbattery-circuit closed
through 1he colls of said pole changer mag-
net, tlansmlttm g and receiving 1nstmments,
detent and unison magnets included in said
local battery-circuit at said station, and keys

for controlling said line battery-circuit. __
32. A single-line printing-telegraph system.!

comprising an alternating station, a battery-

circult, electrical and 1116(311&111031 devices lo-
cated at said station, a pole-changer and mag--
net, a relay included in said circuit and con-
-trolling said pole-changer, a local battery
closed through the coils of said pole-changer:
illStl"u-_i
‘ments looped in said line-circuit, detent and.
nnison magnets included in a local battery-
circuit at said station, neutral relays included

magnef, transmitting and receiving

in said line Dbattery-circuit at said instru-

‘ments, and keys for controlling said line-cir-
.euit

. A single line printing-telegraph system
eomprlsmo a battery and circuit, a pole-

changer and magnet, a current-alternating
.device and a relay-magnet included in said

circuit, a local battery-cireuit closed through
the 00118 of said pole-changer magnet and the
one contact of said 1'elay, l*e%mmt]ee& to re-
duce the current of said line-battery through
said eirenit, a pole- -changer to reverse the di-
rection of euuent in smd circuit, and a mag-
netic escapementdevice mcl_uded in said line
battery-circuit for arresting and releasing
said alternating device. |

- 34. A single- line pIm‘fmn'—-’relewaph system .

comprising a current-alternating device lo-
cated at a station, a line battery- clremt a re-
lay-magnet included in said ~battery-circuit*,
a local battery-circuit and means included
therein adapted to arrest said alternating de-
vices, transmitting and receiving instrioments
looped in sald hne battery- (311‘(3111[' resistance
devices connected with said mstrnments and
adapted to include the same in said circuit,

a magnetic escapement device for arresting

the type-wheels of said transmitting and re-
ceiving instruments, and keys for controlling

the line battery-current through said instru-

ments and said current-alternating devices.
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35. A single-line printing-telegraph system

comprising a line battery-c¢irculf, a pole-
changermagnet, a rheotome, and a relay-mag-
net included in said battery-circuit at a sta-
tion for alternating the current in said cir-
cuit, a local battery-circait at said station
closed through the coils of said pole-changer
magnet and said rheotome, a detent-magnet

-included in a local cireuit at said station, re-

sistances included in said line battery-circuit

05
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to control said relay and detent magnet

through said local circuit and to arrest said
pole-changer, a unison electro- magnet 1n-
cluded in said loeal circuit, transmitting and
receiving instruments included in said line

battery-circuit, and keys at the transmitting-
instraments to control the current of said

line battery-circuit.

36. A single-line printing- telegraph system
comprising a line battery-cireuit, a pole-
changerand a relayincluded in said battery-
011‘0111t a rheotome and a pole-changer mag-
net, a local battery-circuit closed throuﬂ'h
said magnet by said rheotome, a double-cou-
tact relay in said line battery-circuit, a detent-
magnet and aunison magnetincluded in a sec-
ond local circuit closed through the stops of
sald relay, transmitting and receiving instru-
ments looped in said line battery-circuit, re-
sistances to control the current in said line

Dbattery-circuit and arrest the vibrations of

sald pole-changer,and keys at sald transmit-
ting-instruments for including said resist-
ances in or interrupting satid line-cireuit.

37. A single-line printing-telegraph system
comprising a line bﬂttely circuilt, a pole-

changer and magnet, a rheotome, a local bat-

dttery-en"eml closed ‘Lhmuwh the emls of said

| pole-changer and through said rheotome, a re-

]ay-maﬂnet in saidline ﬂ,nd adapted to close a
second local battery-cireuit through the front
stop of said relay and a detent-magnet, a uni-

| son magnet included in said loecal battery-cir-
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cult and closed through the back-stop of said
relay,transmitting
looped in said line 3 battery- elremt, and keys
and devices for controlling said line battery-
circuit.

33. A single-line printing-teleg graph sy stem
comprising a line bdttm*y circuit, a pole-
changer and magnet, a current- altematmw
dewce and a rem Il’ldﬂ‘l.’let included in bald
battery-cireuit, alocal battery elosed through
the coils of said pole-changer magnet and
the front contact of said relay opel*&tlnfr
when the line is broken or the ecurrent weak-

ened by the interposition of resistance to-
cause sald relay to break the.local circuit
~through the pole-changer magnet, reversing :
the direction of the current to lme and to

~earth, a unison magnet included in a local

20

30

battery-circuit elosed through the back cou-:

fact of said relay and ::'de[)tﬁ‘d to release the

unison latch and to maintain the alternating :
device in a fixed position while a transmlt-
ter-key is depressed, and a magnetic escape-

ment COI]thlllIlU’ the alternatmn device by a
polarized relay in the line, closmtr through
its respective stops the circuit of a local ba,t
tery through the coils of said magnetic es-
capement.

39. A single-line printing-telegraph system
comprising a battery-circuit, a pole-changer

- and magnet, a current- dltet-lmtlnn* device and

35
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a relay- mfwnet included in said btttterj -¢Ir-

¢ uit, a local battery-circuit closed through
the coils of said pole-changer magnet and
the front contact of said 1elrL§ 1eslbtanr*eq
and interrupters interposed in said circuit to
cause satd relay to Dbreak the local cirenit

‘through said pole- changer, thereby arresting

said alternator by 1eve11511w the polarity of
current to line and to emth a unison magnet
included in said local ba,ttelj,-clrcmt closed
through the back contact of said relay and
ctdapted to release the unison lateh and to
maintain the alternating device in a fixed po-
sition while a keyis r]ept essed, and a polar es-
capement-magnet included in said line bat-
tery-circuit for arresting and releasing said
alternating device. |
40. Asmﬂle line printing-telegraph system
comprising an alternating station, aline hat-
tery-circuit having the &lectmdes thereof
cennected with the alternating device at said
station employed to reverse !I;he polarity of
the line battery-current, a relay-magnet in-
terposed in a conductor b tween an electrode
of said battery and said alternating device,
a ratchet-wheel mounted on the dltendtor-

shaft, a magnetic detent provided with a re-

tracting-spring for arresting =said alternator
and included in a local battery-ecircuit closed
through a contact of said relay, transmitting
and receiving instruments provided with a
sunflower dewce and brushes
sald line battery-circuit, and keys connected
with said transmitting - instruments and
adapted to interpose IESlbtclIlCG in said cir-

cuit and to break sald line-circuit, and there-

md receiving instruments

ineluded in

——— — —y ——T—m §r —x
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t by cause said relay to 00111101 said local bat-
tery-circuit.

41. Asingle-line printing-telegraph system
comprising an alternating station, a line bat-
tery circuit having the electrodes thereot con-
nected with the alternating device of said
station, a relay-magnet interposed in a con-
ductor between one electrode of said battery
and said alternating device, a ratchet-wheel

- mounted on the alternator-shatt, a magnetic

detent included in a local battery-cirenit and
provided with a retracting-spring for arrest-
ing said alternator by the interruption of said
local battery-circuit at a contact of said relay,
a magnetic unison device connectad with said
shaft, transmitting and receiving instruments
provided with sunflower devices and brushes
included in said line battery-circuit, keys in
the transmitting-instruments adapted to in-
terpose resistances in said line battery-circuit

and to break said circuit to cause said relay

to control the local circuits of the detent, and
unison devices arresting said alternator at a
position corresponding with that of the type-
wheels of all the instruments looped in said
line battery-circuit.

42. A single-line printing-telegraph system
comprising a current-alternator, a line bat-
tery-circuit having the elecirodes thereof con-
nected with said alternator, a relay-magnet
interposed in a conductor between one elec-
trode of sald battery and saild alternator,
ratchet and friction wheels mounted on said

“alternator-shaft, a magnetic detent included

in a local battery-circuit and provided with
a retracting-spring for arresting said alterna-
tor by the interruption of said local battery-
circuit at a contact of said relay, a unison de-
vice the magnets of which are included in a
local battery-circuit and closed by a contact
of said relay, transmitting and receiving in-
struments provided with sunflower devices
and brushes included in said line battery-cir-

cult, keys in the transmitting-instruments

adapted to interpose resistances in said line
battery-circuit and to break said circuit to
cause said relay to control the local circuits
of the detent, and unison devices for arrest-
ing the ctlternat01* at a position correspond-
ing with that of the type-wheels of all the in-
strmnents looped 1n said line battery-cireuit.

. A single-line printing-telegraph system
COmpllblﬂ_”‘ an alternator, a line battery-cir-
cuit having the electrodes thereof connected
with said alternator, a relay-magnet inter-
posed in a conductor between gaid battery
and alternator, a ratchet-wheel mounted on
sald alternator-shaft, power frictionally ap-
plied to a pulley or wheel mounted on said
shaft, a magnetic detent included in a local
battery-circuit and provided with a lever and
retracting-spring for arresting said alternator
through the breaking of said local battery-
circult at a contact of said relay, a magnetic
unison device connected with said shaft,
transmitting and recelving instruments pro-
vided with sunflower devices and brushes
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terpose 1esmtances and to break said circuit
sald relay to control the local bat-

for arresting the alternator at a position cor-
responding with that of the type-wheels of
all the instruments looped in said line bat-
tery-circuit. |

44. A single line printing-telegraph system
comprising a current-alternating device at a

station, a line battery-circuit having the elec- |

trodes connected to said alternating device
to permit of a reversal of the polarity of the

current in sald circuit, a magnetic device in-

cluded 1in a conductor between one of said
battery-electrodes and said alternating de-

vice, alocalbattery-eircuit and a unison mag-

net included therein through the back con-
tact of said magnetic deVlce a ratchet-wheeal

mounted on Sz—ud alternator—shaft, means for

driving said shaft, a magnetic detent with
its lever and 1etrd0t1nﬂ -spring for arresting
said alternating devwe and included in the
circuit of said local battery closed through
the front contact of said magnetic device,

transmitting and recelving instruments pro--

vided with sunflower devices and brushes in-
cluded in said line battery-circuit and two
series of keys, two type-wheels in each trans-
mitting-instrument and said keys of the trans-
mitting-instruments arranged so0 as to break
the line-circuit and interpose resistances

therein to cause sald relay to break the cir-

cuit of said detent-magnets to arrest the alter-

nating device at a position corresponding
with that of the ty pe-.wheelb of ..wh trans-
mitter looped in said circuit.

45. In an alternating station for a single-
line printing-telegraph system, the combina-
tion of a single-line battery-circuit, an alter-
nator Irictionally driven by suitable means,
and a polamzed escapement magnetic dewce
included in said line battery—elremt and au-
tomatically controlling the speed of said al-
ternator, substantially as and for the pur-

- poses described.

55

6o

46. In an alternating station fora prmtmﬂ-

telegraph system comprising a single-line bat-
50

tery-circuit, an alternator included ther ein at
an alternat-ing station and driven by suitable
power, transmitting and receiving instru-
ments provided with two type-wheels and
looped in said line battery-circuit, and elec-
trical and mechanical devices at said instru-
ments for confrolling
stantially as and for the purposes described.

47. In an alternating station for a printing-
telegraph system,the combination of asingle-
line circuit, an alternator anda relay-magnet

‘included therein, escapement-magnets oper-

ating a polarized armature and included in
said line, and a unison magnet included in a
local battery-circuit controlled by said. relay,
substantially as and for the purposes de-

_seribed.

48. In a terminal station for a puntmﬂ’-

said alternator, sub-.

line, an altarnator fi jictionally driven, a 1‘61&3
magnet included in said line, and detent and
unison magnets included in local battery-cir-
cuits controlled by said relay, substantially
as and for the purposes described.

49. In an alternating station for a line
printing-telegraph system, the combination
of a single-line battery-circuit, an alternator
frictionally driven, a polar escapement mag-
neticdevice and 1elfLy magnet includedin smd
line battery-cireuit, a local battery-cireuit,
and a magnetic device for arresting said al—

ternator at the unison position, substantlall y

as and for the purposes described. |
50. In a printing-telegraph system, the com-
bination of asource of electricenergy, asingle
line, an alternator frictionally driven by suit-
able power, a polarized escapement magnetic
device and a relay-magnet included in said
line, a local battery, a unison magnetic de-
vice included therein, th:lIlSlIllttlHD‘ and. re-
ceiving Instruments 100ped in said line baft-
tery-circuit and each provided with double
type-wheels and keys for controlling the actu-
ating parts of said instruments and said line

battery-circuit, substantially as and for the

purposes -described. |

51. An alternating station for a single-line
printing-telegraph system comprising a bat-
tery-circuit having the electrodes thereof con-
nected with the alternator employed to re-

verse the polarity of theline-current, a relay-

magnet interposed between one electrode ot
said battery and the alternator, a ratchet-
wheel mounted on a revolving shaft, a mag-
netic detent provided with a retracting-spring
for arresting said alternator and included 1n

a local battery-circuit closed through a con-

tact of said relay, transmitters and receivers
each provided with two type-wheels, and a

~sunflower and brushes interposed in said line

battery-circuit, a series of keys connected
with said circuit, another series of keys

‘adapted to be connected through resistances
with said circuit to permit said relay to break

said local circuit through said detent-magnet,

l substantlally as and for the purposes de-

scribed.

52. In a station for a prmtmﬂ‘-teleﬂ‘mph
system adapted to record impressions from
two type-wheels, the combination of a line
battery-circuif, current-alternating devices,
arresting devices, a relay traversed by the

current of said line battery-circuit and con-

trolling the circuits of local batteries operat-

13

‘1ncluded in said line battery-circuit, keys in | telegraph system, the emnbnmtmn of asin ole
‘the transmitting-instruments adapted to in- |
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ing S&ld alternating and arresting devices,

tmnsmwtlnw and receiving 1ns.t1*uments pro-
vided with sunflowerdevices included in said

line battery-circuit, and keys adapted to per-

mit. said relay to respond to breaks and
changes of intensity in the current of said
line battery-elrcult %ubsta,ntlally as and for
the purposes set torth.

 53. In a station-alternating device for
printing-telegraph system, the combination
of a source of electric energy, a line battery-
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circuit, a frictionally-driven shaft, two hubs 'lay in a line battery-circuit, and an auto-

and four disks mounted thereon and said
disks provided with alternating contacts and
Insulations, two of said disks electrically con-
nected with one of said hubs and the other
two electrically connected with the other of
sald hubs, six springsinsulated from one an-
other, two of said springs electrically con-

nected with one electrode of said line battery-

circuit and another two of said springs elec-

trically connected with the otherelectrode of

sald line battery-circuit, and the remaining
Springs bearing on hubs connected to earth
through the said line battery-circuit, substan-
tially as and for the purposes set forth.

of. In a station-alternating device for a

printing-telegraph system, thecombination of

a frictionally-driven shaft, two hubs and four

disks mounted thereon and said disks pro-
VI(;[ed _Wlth contacts and insulations, two of .
“sald disks electrically connected with one of

sald hubs and the other two with the other
of said hubs, six springs insulated from one
another, four of said springs electrically con-
nected alternately with the electrodes of a

line battery-circuit and the remaining two

bearing on hubs and connected with said
line battery-circuit and to earth, and a mag-

netic detent, substantially as and for the pur-

poses set forth.

55. In a station-alternating device for a
printing-telegraph system, the combination
of a frictionally-driven shaft, a current-alter-
nating device mounted thereon, insmnlated
springs bearing on said device and included
in a line battery-circuit, and an automatic

~magnetic escapement device for controlling

sald shaft, substantially as and for the pur-
poses set forth.

ob. In a station-alternating device for a
printing-telegraph system, the combination
of a frictionally-driven shaft, a current-alter-
nating device mounted thereon, insulated

In a line battery-circuit, an automatic mag-
netic escapement device, and a unison device
for controlling said shaft, substantially as
and for the purposes set forth. "

o7. In a station - alternating device for a
printing-telegraph system, the combination
of a fricticnally-driven shaft, a current-al-
ternating device mounted thereon, means in-
cluded in a line battery-circuit contacting
with said alternating device, an automatic
escapement magnetic device, a unison mag-
netic device, and a relay included in said line

battery-circuit between said alternating de-

vice and one electrode of said line-battery
and adjusted to control said alternator, sub-
stantially as and for the purposes set forth.

53. The combination, in a vibrating alter-

nator for a printing-telegraph system, of a

mounted thereon, devices included in a local

matic escapemnet magnetic deviee included
1n said line battery-circuit and adapted to
control said shaft, substantially as set forth.

59. In an alternator for a printing -tele-
oraph system, the combination of a shaft
driven by suitable power, an alternating de-
vice mounted thereon,insulated springs bear-
ing on said device and included in a line
battery-circuit, an esecapement magnetic de-
vice,a magnetic unison device, and meansin-
cluded in said line battery-circuit between
said alternating deviece and one electrode of
sald line-battery and adapted to close local
battery-circuits to release the arresting de-

vice of said alternator, substantially as and

for the purposes set forth.

60. In an alternator for a printing-tele-
oraph system, the combination of a .shaft
frictionally driven, a pulsating device, a

| ratchet-wheel mounted thereon, a pole-chan-

AN W TR EEE R

ger and magnet in a local circuit through said
pulsating device, and a detent-magnet In a
local circuit controlled by a relay included in
a main-line battery-circuit, substantially as
and for the purposes set forth.

61. In an alternator for a printing -tele-

~graph system, the combination of a shaft {rie-

tionally driven, a pulsating device and a
atehet-wheel mounted thereon, a pole-chan-
ger, its magnet in a local circuit through said
pulsating device, a detent-magnet, and a uni-
son device in a Jocal circuit controlled bv a
relay included in a main-line battery-circuit,
substantially as and for the purposesset forth.

2. Inaprinting-teiegraph system,the com-
bination of a frictionally-driven shaft, a pul-
sating device mounted thereon, insulated
springs bearing on satd device and included
in a local battery-circuit, a pole-changer con-
trolled through said local cireuit by said pul-
sating device, and a unison magnetic device

: | in a second loecal cireuit, substantially as and
springs bearing on said device and included -

tor the purposes set forth.

63. In a printing-telegraph system, the com-
bination of a frictionally-driven shaft, a pul-
sating device mounted thereon, insulated
springs bearing on sald device and inciuded
1n a local battery-circuit, a pole-changer con-
trolled through said local circuit by said pul-
sating device, and a unison device in a sec-
ond local battery-circuit controlled by a relay
in a line battery-circuit, substantially as and
for the purposes set forth.

6 In a printing-telegraph system, the com-
bination of a frictionally-driven shaft, a pul-
sating device mounted thereon, insulated
springs bearing on said device and included
in a iocal battery-circuit, a pole-changer con-
trolled through the local circuit by said pul-
sating device, and detent and unison mag-

| netic devices included in local battery-cir-
shaft, means, substantially as shown and de-
scribed, for driving said shaft, & rheotome
i set forth.
battery-circuit connected with said rheotome, |

cnits controlled by a relay in a line battery-
circult, substantially as and for the purposes

65. In a printing-telegraph system, the coni-
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sating deviee mounted thereon, insulated
springs bearing on said device and included
in a local battery-cireuit, a pole-changer con-
trolled through the local circuit by said pul-

sating device, detent and unison magnetic

devices includedin local battery-circuits con-
trolled by a relay in a line battery-circuit,
and transmitting and receiving instruments
each provided with two type-wheels, a sun-
flower, brushes, and keys included in said
line battery-circuit, and said keys controlling
the same, substantially as and for the pur-
poses sef; forth

66. Inaprinting-telegraphsystem, the com-
bination ¢f a rotating pulsator driven by
power frictionally applied thereto and con-
trolled by escapement-magnets vibrating a
neutral armature, and a lever and said mag-
nets responding to currentsin a local battery-
circuit controlled by a polar-relay included in
said line battery-circuit, magnetic devices pro-
vided wlth a neutral armature vibrating a le-
ver and arrested by a break or weak current
in said circuit caused by an Interruption in
said line battery-circuit by interposing resist-
ances therein,substantially asand forthe pur-

poses set forth.

67. Inaplmtmw—teleﬂmph system, the com-
bination of a rotary pulsator driven by power
frictionally applied thereto and  automati-
cally controlled by escapement-magnets vi-
brating a polarized armatuare, and a lever
and seud magnets responding to alternating
currents in a line battery-circuit, mag‘netie
devices provided with a neutral armature vi-
brating a lever in response to currents of a
local battery-circuit, and said devices closing
the circuits of said local battery through a
anison magnetic device, substantially as and
for the purposes set forth.

68. Inaprinting-telegraph system, the com-
binationef apositively-driven shaftcontrolled
by mechanical and electrical devices actuated
by alternating single-line currents, two type-

wheels ‘Lttached to a sleeve mounted on salid |

shaft and having characters in the same ra-
dial line, a sunﬂower provided with insulated
contacts equal in number to the number of
characters on each of said type-wheels, sun-
flower contact-brushes 1n said line, two Series

of keys normally in closed circuit through

said sunflower, one series of keys con nected
to each sunflower contact and operating to
break the line battery-circuit to 1{s corre-

sponding key in the other series and to close
the line-circuit through a resistance,the keys
of theother series adapted to breauk the line

through the contacts ot said sunflower with

Whl(}h said keys are electrically connected,
substantially as described.

69. Inaprinting- -telegraph system, the com-
bmatlou of a station alternating and arrest-
ing device, a shaft positively drlven by suit-
able power, a unison device, 1ts latch, mag-
net, armature, and 1elea81nﬂ* lever, a detent
cmd 1'eta*act1nﬂ-sp1‘m o, a 1‘heot0me mounted

T -upqu:--mp-p'

contacting with said rheotome, a magnet
adapted to vibrate a pole-changer, a iine-bat-
tery located at said station and having the
electrodes connected with said pole-changer
and to line and to earth, a relay included in
a conductor between said pole-changer and
electrode of said line-battery, a detent-mag-
net, and a ratchet-wheel mounted on said
shaft, substantially as and for the purposeb
set forth.

70. Inaprinting-telegraph system the com-

17
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bination of an alternating and arresting de-

vice, a shaft driven by power applied thereto,
a unison device, its latech, magnet, armature,

and releasing-lever, a detent and retracting- -
spring, & rheotome mounted on sald shaft,

springs in a local battery-circuit contacting
with sald rheotome, a magnet adapted to vi-
brate a pole-changer, a line battery-cireuit
having the electrodes connected to said pole-
changer and to line and to earth, a relay in-

cluded in a conductor between said pole-

changer and an electrode of said line battery-
circuit, a detent-magnet, and a ratchet-wheel
mounted on said shaft, Subbtcmtlally as and
for the purposes set forth _

71. Inaprinting-telegraph system, the com-
bination of an alternating and arresting de-
vice, a shaft suitably driven, a unisOn de-
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vice, its lateh, magnet, armature, and releas-

ing-lever, a detent and a retracting-spring, a
rheotome mounted on sald shaft, springs in
a local battery-circuit contacting with said
rheotome, a magnet adapted to vibrate a pole-

100

changer, a line- battery located at saild station -

and ha,vmﬂ* the electrodes connected to said

pole-changer and toline and to earth, a relay
included in the line conductor between said
pole-changer and an electrode of said line-
battery, a detent- magnet, a ratchet- wheel
mounted on said shaft, transmitting and re-
ceiving instruments provided with type-
wheels, a sunflower device included in said
line battery-circuit, and two series of keys to

break and to mterpoqe resistance in said line
battery-circuit, 5L1bsta,nt1ally as and for-the'

purposes set forth. ._

72 In a single-line prmuun-teleﬂmph SyS-
tem, the eombmatlon of a line battery-cireuit,
an a,ltemator, an arresting device thereat, a
relay in said line battery-circuit, a unison
device on said alternator-shaft, a unison lateh,

mechanical means and a local battery-circuit

for controlling the same, transmitting and re-

ceiving instruments provided with type-

wheels and included in said line battery-cir-
cuit and said type-wheels controlled by alter-
nating currents, unison devices on shafts of
sald tra,n%nntterb and receivers and moving
synchronously with said type-wheels, means
for releasing the same, a neutral double -Con-
tact relay mcluded in said line b&uttery Clr-

‘cuit at each transmitting and recelving in-

strument and closing throuah one eontact the
circuit of a loecal printing-battery, & unison
cut-out at each instrument in said line bat-

on said shaft,springs in a local battery-circuit i tery-circuitforinterrupting saldlocalbatter)-
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circuit, the other contact of said relay adapted
to close said local battery-circuit through a

printing-magnet controlling the unison re-

leasing devices of each instrument and said
line battery-circuit adapted to arrest said al-
ternating devices and the type-wheels of all
the instrumentsin said line battery-circait at

ter to cause sald relay in said line battery-
local battery-circuit and to energize the uni-

son magnet at said alternating station and to

printing-magnets of each instrument, and to

release simultaneously said alternating de-

vice and type-wheels of all the instruments
at the nnison position, substantially as de-
scribed. |

73. In a single-line printing-telegraph sys-
tem, the combination of a line battery-cir-
cult, a rheotome, arresting devices for said

rheotome, a relay in said line battery-cirecuit, |
a unison device mounted on the rheotome-
shaft, a unison latech and means for control- .
ling the same located at an alternating sta- |

tion, transmitting and receiving instruments

provided with type-wheels and included in |
‘sald line battery-circuit controlled by alter-

nating currents, unison devices on a shaft of

sald transmitters and receivers and moving

synchronously with said type-wheels, means
for releasing the same, a double-éontact ne-
tral relay included in said line battery-cir-
cuit at each transmitting and receiving in-
strument and closing through one contact
the circuit of a local printing-battery, a uni-

son cut-out at each instrument for interrupt-
ing said local printing battery-circuit, the .
other contact of said relay adapted to close .
sald local printing battery-circuit through a | therein, means for actuatine and arresting
- the same, a polarized relay actuated by alter-

printing-magnet controlling the releasing de-
vices of each instrument, said line battery-
circuit adapted to arrest the alternating de-
vices and the type-wheels of all instruments
in sald line battery-circuit at the unison po-
sition, and a key at a transmitter to cause said
relays in said line battery-circuit to close the
local circuits and to energize the unison-mag-
net at the alternating station and the print-

~ing-magnets of each instrument and to release

the alternating devices and type-wheels of

the instruments at the unison position, sab-

stantially as described.
74. In a single-line printing-telegraph sys-
tem, the combination of a line battery-cireuit,

instrumentsincludedin andcontrolled by said
line battery-circuit and provided with type-
wheels and unison devices, and a double-con-

tact neutralrelayincludedin the said line bat-

tery-circuit at each transmitting and receiv-
ing instrument and adapted to close through
one contact a local battery-circuit through a

=iy
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| nator, transmitting and
circuit at the alternating station to close said |
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tact a local eircuit in parallel through a type-

wheel-shifting magnet and said printing-mag-

net, substantially as and for the purposes set
forth. '

5. 1In a single-line printing-telegraph sys-
fem, the combination of a line battery-circuit,

| a current-alternator, arresting devices, a re-
unison position, a unison key at a transmit-

lay and unison devices located at said alter-
receiving 1nstrua-

ments included in said line battery-circuit
 and provided with type-wheels and unison de-
| vices, a neutral relay included in said line bat-
cause the relays at said instruments to close |
said local printing-cirenits, to energize the

tery-circeuit at each transmitter and receiver,
and an Interrupter on the type-wheel shaft

and operated thereby to make and break a

local battery-circuit through the printing and
type- wheel-shifting magnets controlled by
sald neutral relay,substantially as deseribed.

i6. Inaprinting-telegraph system, the com-
bination of a positively -driven shaft, me-
chanical and electrical devices actuated by
alternating single-line currents for controlling
thesame, two type-wheels mounted on asleeve
on sald shaft and having characters in the

same radial line, a sunflower provided with

insulated contacts equal in number to the
number of characters on each of said wheels,
sunflower devices and contact-brushes two
series of keys normally in closed circuit
through said sunflower devices, the keys of
one seriesconnected toeach sunflower contact
and adapted to break the line-circuit toits cor-
responding key in the otherseries and to close
said line battery-circuit through a resistance,
and the keys of the other series adapted to
break said line battery-circuit through said
sunflower contact and keys, substantially as
described.

7. Aprinting-telegraph system comprising
a iine battery-eircuit, an alternating device

nating currents in said line battery-cireuit,
transmitting-instruments looped in said eir-
cult and comprising ashaft driven by suitable
power, two type-wheels adjustably mounted
thereon and having characters in the same
radial line, a sunflower provided with insu-
lated contacts equalin numbertothe number
of characters on each of said wheels, sun-
flower devices and contact-brushes, keysand
electrical devices in said transmitters, a local
battery-circuit, and a magnetic device in-
cluded in said local eircuit and controlling
sald shaft, substantially as and for the pur-

| poses set forth.
a current-alternator, arresting devices there-
for, a relay, unison devices located at an al-
ternating station, transmitting and receiving .

/8. A printing-telegraph system comprising
a line battery-circuit, an alternating device
therein, meansfor actuatingand arresting the
same, a polarized relay actuated by alternat-
ing currentsin saidline battery-cireuit, trans-
mitting - instruments looped in said cireuit,
comprising a shaft driven by suitable power,
two type-wheels adjustably mounted thereon
and having characters in the same radial line,

a sunflower provided with insulated contacts

printing-magnet and through its other con- { equal in number to the numberof characters
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on each of said wheels, sunflower devices and’|
contact-brushes, keys and electrical devices in

said transmitters, alocal battery-circuit, and a
magnetic escapement device included 1n said
local circuit closed through said polarized re-

lay and controlling said shaft, substantially

as and for the purposes set forth.

79. A printing-telegraphsystemcomprising
a line battery-circuit, an alternating device
therein at a station, means for actuating the

same, 8 shaft frictionally driven by suitahle
power, two type-wheels adjustably mounted
thereon and having characters in the same
radial line, a sunflower provided with insu-
lated contacts equalin number tothe number
of characters on each of said wheels, sun-
flower devices and confact-brushes, keys in
said transmitters, a magnetic escapement de-
vice included 1in said llue battery-circuit re-
sponding to alternating currents to control
said shaft, and means for arresting the alter-
nating device at said station, controlled
through keysin eachtransmitting-instrument
looped in said line-circuit, substantially as
and for the purposes set forth.

S80. A printing-telegraph system comprising
a line battery-circuit, an alternating device
therein, means for actuating and arrest-
ing the same, a polarized relay actuated by
alternating currents in said line battery-cir-
cuit, transmitting-instruments looped 1n said
circuit and consisting of a’'shaft driven by
suitable power, two type-wheels mounted
thereon, a sunflower provided with insulated
contacts equal in number to the number ot

“characters on each of saild wheels, sunflower

devices and contact-brushes, a local battery-
circuit, a magnetic device included 1n sald
local circuit and controlling said shaft, and
keys for controlling said line battery-circuit,
substantially as cLIld for the purposes set
forth.

31. Apuntmﬂ telegraph system comprising
a line battery-circuit, an alternating device
therein at a station, means for acbuating
said alternating device, transmitting and re-
ceivinginstruments, each provided with type-
wheels, sunflower devices and insulated con-

tacts, a shaftdriven by suitable power, a mag-

netic device included in said line battery-cir-
cuit responding to alternating currents to
control said shaft, keys controlling said line
battery-cireuit, and means for arresting the
alternating device atsaid stationcontrolled by
keys in each transmitting-instrument looped
in said ecireuit, Subsmntmllv as a,ud for the
purposes set forth.

32. A printing-telegraph system comprismﬂ

“a line battery-circuit, an alternating device,

means for actuating and arresting the same,
a polarized relay actuated by alternating
currents in said line, a battery-circuit, a shaft
driven by suitable power, type-wheels ad-
justably mounted thereon and having char-
acters arranged in the same radial hne, a

equal in number to the number of Ghm’*aeter

on each of said wheels and adapted to move
synchronously therewith, brushes included in
said line battery-cireuit, a local battery-cir-
cuit, a magnetic escapement device included
therem and controlling said shafi, and two se-
ries of keys normally in closed cireuit through
the sunflower, the keys of one series conneeted
to each sunflower contact and adapted to
break the line-cireuit to its corresponding key
in the other series and close the line-circuit

through a resistance, and the keys of the other

series adapted to break the line through the

sunflower contact with which said keys are

electrically - connected, -substantially as de-
seribed. -

33. A printing-teleg 1".;1ph systemcomprising
a line battery-circuit, an alternating device,
means for actuating and arresting the same,
a shaft driven by suitable power, two type-
wheels adjustably mounted thereon and hav-
ing characters arranged in the same ra-
dia,l line, a magnetic escapement device 1in-
cluded in said line battery-circuit and re-
sponding to alternating currents to control
said shaft, a sunflower adapted to move syn-
chronously with said type-wheels and hav-

brushes included in said line battery-circnit,
two series of keys normally in closed circuit
through said sunflower,the keysof one series
connected to each sunflower contact and
adapted to break said line battery-circuit to
its corresponding keyin the other series and
to close said line battery-circuit through a re-
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‘ing insulated contacts equal In number to -
| those on each of said type-wheels, sunflower
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100

sistance, and the keys of the other series .

adapted to break said line battery-circuit
through the sunflower contact electrically
connected with said keys, substantially as
and for the purposes set forth.

84. A printing-telegraphsystem comprising
a line battery-circuit, an alternating device,
means for actuating and arresting the same,
transmitting-instruments looped in said bat-

tery-circuit and consisting of a shaft driven

by suitable power, two type-wheels adjust-
ably mounted thereon and having characters
arranged in the same radial line, a magnetic
escapement device included in said line bat-

currents to control said shaft, a sunflower
adapted to move synchronously with said
type-wheels and having insulated contacts

“equal in number to thObe on each of said type-

wheels, sunflower brushes included in said
line battew—mremt two series of keys nor-
mally in closed circuit through said sunflower,
the keys of one series connected to each con-
tact of said sunflower and adapted to break
said line battery-circuit to its corresponding
key in the other series and to elose said line

battery-circuit through a resistance, the keys

of the other series addpted to break said line
battery-circuit through the contact of said

sunflower prowded with insulated contacts } sunflower electmedlly connected with said
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keys, aunison device on the tvpe-wheel shaft,
and means for releasing the same, substan-

tially as and for the purposes set forth. |
5o. A printing-telegraph system comprising

a line battery-circuit, an alternating device,
means for actuating and arresting the same,
a polarized relay actuated by alternating
currents in sald line battery - circuit, trans-

mitting-instruments looped in said cireuit.

consisting of a shaft driven by suitable power,

- type-wheels mounted on said shaft, a unison
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device and means for releasing the same, an
arm on ashaft revolving synchronously with

the type-wheel shaft and adapted to operate
a unison cut-out in a local printing-eircuit, |

a sunflower adapted to move synchronously
with said type-wheels and having insulated
contacts equal in numberto the characters on
cach of said type-wheels, sunflower brushes
included in said line battery-circuit, a local
battery-circuit, a magnetic device included
therein and controlling said shaft, and two se-

ries of keys normally in closed cirenit through
sald sunflower, the keys of one series con-

nected to each contact of said sunflower and
adapted to break said line battery-circuit to
1ts corresponding key in the other series and
te close sald line battery-cireunit through a re-
sistance, the keys of the other series adapted
to break said line battery-circuit through the
contact of said sunflower electrically con-
nected with said keys, substantially as and
for the purposes set forth.

36. A printing-telegraph system comprising
a line-battery circuif, an alternating device,
meang for actuating and arresting the same,
a polarized relay actuated by different con-
ditions 1n current of said battery-circuit,
transmitting-instruments looped in said eir-
cult and comprising a shaft driven by suit-
able power, two type-wheels adjustably

mounted on said shaftand having characters .
in the same radial line, an arm on said shaft, .

contact-springs insulated from each other in
a local circuit and adapted to break said local
circuit at the unison position, a sunflower
provided with 1nsulated contacts equal in
number to thecharacterson eachof said type-
wheels, sunflower contact brushes included in
saldcircuit,alocal battery-circuitelosed by the
contacts of said polarized relay, a magnetic
escapement device included therein and con-
trolling said shaft, and two series of keys nor-
mally 1n elosed eireuit through said sunflower,
the keys of one series connected to each sun-
flower contact and adapted to breakthe line-
circuit to 1ts corresponding key in the other
series and to close said circuit through a re-
sistance, the keys of the other series adapted

to break said circuit through a sunflower con-
tact electrically connected with said keys,

substantially as and for the purposes set
forth.

87. Aprinting-telegraph systemcomprising
a source of energy, a circult, an alternating
device, means for actuating and arresting the

same, a polarized relay actuated by alternat- |

450,830

Ing currents, transmitting and receiving in-
straments looped in sald circuit and compris-
ing a shaft driven by suitable means, type-
wheels adjustably mounted on said shaft and
having characters arranged in the same radial
line, 8 unison device and releasing mechan-
ism therefor, a unison cut-out arm, a sun-
flower provided with insulated contacts equal

- in -number to the characters on each of

sald type-wheels, sunflower brushes included
In said line-circuit, a local battery-cireuit, a
magnetic escapement device included therein
and controlling said shaft, and {wo series of
keys normally in closed circuit through said
sunflower, the keys of one series connected to
each of said sunflower contacts and adapted
to break said line-circuitto its corresponding
key in the other series and to close said line-
cireuit through a resistance, the keys of the
otherseriesadapted to break said line through
a sunflower contact clectrically connected
with said keys, substantially as and for the
purposes set forth.

58. A printing-telegraph system comprisin o
a source of electric energy, a circuit, an alter-
nating device, means for actuating and ar-

- resting the same, a polarized relay actuated by

alternating currents, combined transmitting

and recelving instruments looped in said ecir-

cuit and comprising a shaflt driven by suit-
able power, type-wheels mounted thereon, a

~anisondevice and releasing mechanism there-
| for, a unison cut-out arm, a circuit - inter-
- rupter, and means mounted on a shaft for
~actuating said interrupter and revolving syn-

chronously with said type-wheel shaft, a sun-
flower provided with insulated contacts equal
in number to the characters on each of said
type-wheels, brushes included in said line-
circulf, a local battery-circuit, a magnetic es-
capement device included therein and econ-
trolling said shaft, and two series of keys nor-
mally in closed cirenit through said sun flower,
the keys of one series connected to each of

- sald sunflower contacts and adapted to break

sald line-circuit to its corresponding key in
the other series and to close said line-circuit
through a resistance, the keys of the other
series adapted to break said line through a

| sunflower-contact electrically connected with

said keys, substantially as and for the purs-
poses set forth. |
>9. A printing-telegraph system com prising

- a source of electric energy, a circuit, an alter-

nating device, means for actuating and ar-
resting the same, combined transmitting and
recelving instruments looped in said circuit
and comprising a shaft driven by suitable
power, type-wheels mounted thereon, a uni-

son device and releasing mechanism therefor,

a unison cut-out arm, a sunflower device
provided with insulated contacts, equal in

» number tothe characters on each of said type-

wheels, brushes included in said line-cirenit,

- a magnetic escapement device included in

sald line-circuitand responding to alternating
currents to control said shaft, and two series
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of keys normally in closed circuit through | resistance,the keysof the otherseries adapted

said sunflower device, substantially as and
f01 the purposes set forth.

90. A printing-telegraphsystem comprising

a source of electric energy, a circuit, an alter-

nating device, means for actuating and ar-

resting the same,combined transmitting and
receiving instruments looped in said circuit
and comprising a shaft driven by suitable
power, type wheels mounted thereon, a uni-
sondevice and releasing mechanisin, a unison
cut-out arm, a circuit-interrupter, a ratchet
device mounted on a shaft moving synchro-
nously with said type- wheel shaft and
adapted to actuate said interrupter, a sun-
flower device provided with insulated con-
tacts equal in number to the characters of
each of said type-wheels, brushes included in

~ saidline-circuit and responding to alternating
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currents and controlling said shaft, and two
series of keys in connection with said sun-

flower device, substantially as and for the
purposes set forth.

"~ 01. Aprinting-telegraph system comprising
a line battery-circuit, an alternating device,
means for actuating and arresting the same,
fransmitting zmd recelving ins’tmments
looped in said cireult and comprising a shaft
driven by suitable power, type - wheels

mounted thereon, a unison lateh and spiral,
releasing devices therefor, a cirenit-inter-

rupter actuated by a ratchet-wheel on said
shaft for rapidly making and breaking a lo-

cal circuit through a printing-magnet, a sun-
flower device with insulated contacts equal

in number to the characters of each of said
type-wheels, sunflower brushes included in
said circuit, a magnetic escapement device
included in a circuit and responding to alter-
nating currents, and two series of keys for
oontvollmtr said line cireult, substantially as
and for the purposes set fmth

92. A printing-telegraphsystem comprising
a line battery-cirenit, an alternating device,
means for actuating
a polarized relay actuated by alternating cur-
rents, transmitting and receiving instruments
looped in said cireuit and comprising a shaft
driven by sunitable power, type-wheels adjust-
ably mounted on said shaft and having char-

actersin the same radial line, a local battery-

circuilt, escapement magnets included therein
and controlling said type-wheels, a unison
lateh and spiral, releasing device therefor, a
circuit-interrupterandaratchet-wheel on said
shaft for rapidly making and breaking a local
battery-circuit throngh a printing-magnet, a
sunflower provided with insulated contacts
equal in number to the number of characters
of each of said type-wheels, a sunflower de-
vice, brushesincluded in said line battery-cir-
cuit, and twoseries of keys normally in closed
circuit thronghsaidsunflowerdevice,the keys
of one series connected to each sunflower con-

‘tact and adapted tobreak said line battery-cir-

cuit to its corresponding key in the other se-
ries and to close said line-circuit through a

UG

and arresting the same,

|

to break said line battery-circuit through a
sunflower contact electrically connected with
sald keys, substantially as and for the pur-
poses set forth.

93. A printing-telegraph system comprising
a line battery-cireuit, an alternating device,
means for actnating and arresting the same,
transmittingandreceivinginstrumentslooped
in said line battery-circuit and comprising a
shaft positively driven, type-wheels mounted
thereon, a magnetic escapement device, a uni-
son latch and spiral, releasing mechanism
therefor, a circuit-interrupter, a ratchet-wheel
mounted on said shaft, a local battery-circuit,

70

8o

a printing-magnet and said interrupter actu-

ated by said ratchet-wheel for making and
breaking sald local circuit through said mag-
net, a double-contact neutral relay adapted
to clﬁse the local battery-circuits through the

type-wheel-shifting and printing maﬂ*net%
sunflower device prowded with insulated 0011-'

tacts equal in number to the characters of
each type-wheel, brushes incladed in said line
battery- cireuit, and two series of keys nor-

mally in elosed circuit through said sunflower
device, the keys of one series connected to
each sunflower contact and adapted to break
said line battery-circuit to its corresponding
key in the other series and to close sald line
battery-circuit through a resistance, the keys
of the other series adapted to break said line
battery-cireuit through the sunfiower contact
electrically connected with said keys, sub-

stantially as and for the purposes set forth. -
94. A printing-telegraph system comprising

a line-battery circuit, an alternating device,
nieans for actuating and arresting the same,

.a polarized relay responding to alternating-
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currents, transmitting and receiving instru- -

ments looped in said line battery-circuit and
comprising a shaft positively driven, type-
wheels adjus{ably mounted on said shattand
having characters arranged in the same ra-
dial line, an escapement magnetic device in-
cluded in a local cireuit and controlling said
type - wheels, a unison latch and spiral, re-
leasing mechanism therefor, a circuit-inter-
rupter,a ratchet-wheel mounted on said shaft,

a local battery-circuit,a printing-magnetand.

sald interrupter actuated by said ratchet-
wheel for rapidly making and breaking said
local cireunit through said magnet, a double-
contact neutral relay included in said line bat-
tery-circait and through the frontcontact and
electricaldevices (31051110* said local battery-cir-

cuit through said interr upter and in multiple
arc through the type-wheel-shifting and print-
ing magnets, a sunflower device provided with
insulated contacts equal in namber to the
charactersoneach of said type-wheels,brushes

‘includedinsaidline buttery-circuit,and twose-

ries of keys normally in closed circuit through
sald sunflower device, the keys of one series
connected to each sunflower contact and
adapted to break said line battery-circuit to
1ts corresponding key in the other series and
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to close said line battery-circuit through are-

sistance, the keys of the otherseries adapted
to break said line battery-cireunit through the

sald keys, substantially as and for the pur-
poses set forth.

95. A printing-telegraph system comprising
a source of electric energy, a single line, an
alternating device, means for actuating and
arresting the same, mechanical and elec-
trical devices actuated by alternating single-

line currents, combined transmitting and re-

celving instruments looped 1n said circuit, a
shaft driven by suitable power, type-wheels

adjustably mounted on said shaft and having |
the characters arranged in the same radial |
line, a unison lateh and spiral, releasing de-
vices therefor, a circuit-interrupter, a mag- |
netic escapement device, a ratchet-wheel on :

sald shaft, a local battery-circuit, a printing-

through the type-wheel-shifting and printing

magnets, a sunflower device with contacts ;
‘equal 1n number to the characters of each of
sald type-wheels, sunflower contact brushes
included in said line battery-circuit, and two |
series of keys normally in aclosed circuitcon- |
(levice, substan-

nected with said sunflower
tially as and for the purposes set forth.

a single - line battery-circuit, an alternating
device, means for actuating

at said altex nator and operatec by alternating
single-line currents, a shaft suitably driven,

and having the characters arranged in the
same radial line, a unison latech and spiral,

rupter a ratchet-w Leel on baid 5’haf‘r,; 2 10(3&1

.........

and closing by means of its front contact and
electrical devices said local battery -eireuit
through said interrupter and in multiple arc
through said type-wheel-shifting and printing

magnets, a sunflower with insulated contacts

equal in number to the characters of each of
said type-wheels,sunflowercontact brushesin-

cluded in said lme battery-circuit, and two se-
ries of keys normally in closed cir cmt through

sald sunflower, the keys of one series con-

nected to ea,ch sunflower contact and adapt-

clogse said line battery-circuit through a re-
sistance, the keys-of the other series ftda,pted
tobreak said line battery-circuit through said
sunflower-contact electrically connected with

‘sald keys, substantially as and for the pur-

poses set forth.

97. In a printing-telegraph system, an al-
ternating device at astation in aline battery-
cireuit, arresbmw devices at said station, the

- as described,
- said
| strument% With Sm]ﬂower‘ deviees and keys,

_ | combination of a line
96, Aprinting-telegraphsystem comprising

ﬂ.ﬂd rLlle‘S‘tll]“’;
the same, mechanical and eleotuml devices |

| ture, lever, and letmctmmbplm
lated arm connected with said lever, two insu-

- lated contact-springs adapted to contact with
ed to break said line battery-cireunit to its

corresponding key in the other series and to |

450,630

clectrodes of said battery connected to said
alternating deviee, a relay-magnet included in

- said cirenit, and an anxiliary battery, the elec-
sunflower contact electrically connected with |

trodes of which, similarin polarity 1o those of
said line- battery, adapted to be connected
through a contact of said relay to said alter-
nating device, substantially as shown, and for
the purposes set forth.

98. In a printing-telegraph system, a line
battery-circuit, alternating devices included
in said circutf, and means, substantially such
for controliing and arresting
devices, transmitting and receiving in-

OIICUIIZ {Lt said 1mtmmentbj and a r emstdnce
adapted to be connected direectly with said
keys and said eirceuit through a contact of
sald relay, substantially as and for the pur-

| poses set forth.
magnef included therein, a double - contact |
‘neutral relay included in saidline battery-cir- .
cult and adapted to close said local circuit ;

99. In a printing-telegraph, the combina-

| tion of a line battery-cireuit, a double-contact

neuatral relay included therein, a local bat-

| tery-circuit, a printing-magnet and devices, a
| circuit-interrupter, and means for actuating
| the same, the line battery-circuit being closed

through said interrupter and printing-mag-
net by the back contact of said relay, sub-
stantially as and for the purposes set forth.

100. In a printing-telegraph system, the
battery-circuit, a dou-
ble-contact neutral relay included therein,

| a local battery-circuit, a circuit-interrupter,
means for a,etua,tinw the same, a printing-mag-

net and devices, hhl[fll]ﬂ‘-ll’ldﬁﬂeb and me-

| chanieal and elmtl ical dPVIOP” Mlbhtrmtmlly |

- as deseribed, said relay adapted to close said
type-wheels adjustably mounted onsaid shaft

local circuit in parallel through said shifting

. and printing magnets subst.;mtmlly as and
. for the purposes set forth. |
releasing devices therefor, a circuit- inter-

101, In a printing-telegraph system, the

| combination of a line battery-circuit, a dou-
' ble-contact neutral relay included therem
: - a local battery-cireuit, a printing-mmagnet, a
tral relayiucluded in Said iine battery-circuit | shifting-magnet, a circuit-interrupter, a uni-
| son But-out and mechanical and

electrical
devices, the said magnets and the contacts of

satd cnt-out and Interrupter included in a
local battery-circuit through the front contact
of said relay and said electrical devi 1ces, sub-
stantially as and for the purposes set forth.

102, In a printing-telegraph system, the
combination of a <a111ft1nw-nnunet its arma-

2, an insu-

sald arm, a relay and its contacts, a prmtmu‘-
magnet md devices therefor, :«md a local cir-

cuit cloged through said relay-contact, one

of sald springs, the shifting-magnet, and

through said relayv-contact, and both of said
springs and the shiftingand printing magnets
in parallel circuit substanﬁall; asand for the
purposes set forth

L03. A printing-telegraph system compris-
| Ing a source of @Lectrle energy, a single line,
an altematmrr device, means for aetuatmn'
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and arresting the same, transmitting and re-
celving instruments and a polarvized relay
looped in said line, a positively driven shaft,
type-wheelsadjustably mounted on said shaft
and having characters arranged in the same
radial line, a local battery-circuit, a magnetic
escapement device included in said local cir-
cult and controlling said type-wheels through
the contacts of said polarized relay, a unison
latech and spiral, releasing devices therefor,
an interrupter, a neutral double-contact relay
included in said line batfery-circuit and ¢los-

ing by means of the front contaet and elec-

trical devices, a local battery-circuit through
sald interrupter and in multiple arc through
the shifting and printing magnets, a sun-
flower provided with insulated contacts equal
in number to the characters on each of said
type-wheels, sunflower brushes included in
ald line battery-circuit,and twoseries of keys
normally in closed circuit through said sun-
flower, the keys of one series connected to
each sunflower contact and adapted to break
said line-circuit to its corresponding key in
the other series and to close said line-circuit
through a resistance, the keys of the other
series adapted to break said line through the
suntlower contact electrically connected with

-said keys, substantially as and for the pur-

poses set forth.

104. A printing-telegraph system compris-
ing a line battery-circuit, an alternating de-
vice, means for actuating and arresting the
same, transmitting and receiving instruments
included 1 said line battery-circuit, a posi-
tively driven shaft, type-wheels mounted on
sald shaft, a local battery-circuit, a magnetic
escapewment included in said line battery-cir-
cuit and controlling said type-wheels, a uni-
son latch and spiral, releasing devices there-
for, a circuit-interrupter, a ratchet-wheel on
said shaft for rapidly making and breaking
a local circuit through the printing-magnet,
a double-contact neutral relay included in
sald line battery-circuit and closing by means
of the back contact and devices, a local bat-

tery-circuit through the printing-magnet, a.

sunflower provided with insulated contacts
equal in number to the characters on each of
sald type-wheels,sunfiowercontact brushesin-
cluded in said line battery-circuit, and two se-
ries of keys normally in closed circuit through
sald sunflower, the keys of one series con-
nected to each sunflower contact and adapted
to break said line battery-circuit to 1ts corre-

sponding key in the other series and to close

sald line-circuit through a resistance, the
keys of the other series adapted to break said
line battery-circuit through the sunflower
contact electrically connected with said keys,
substantially as and for the purposes set
forth.

105. A printing-telegraph system compris-

“1ng a source of electric energy, a single line,

mechanmal and electrical dGVIG(:"b aetuated
by alternating currents, transmitting and re-
celving 1nstrameutb, and a polarized relay in-

-.ll." qlu' I |I|:r| . '

cluded in said line, a shaft positiveiy driven,
type-wheels adjustably mounted on said shaf t
and having characters arranged in the same
radial hne a unison lateh and spiral, releas-
ing devweq, a local eircuit, means connected
with a shaft, a cireuit-intervupter for rapidly
making and breaking a local circuit through
the plmtmn -magnet, a double-contact neutml
relay included 1in bmd line and closing by
means of the back contact and devices sald
local battery-circuit through the printing-
magnet, a sunflower provided with insulated
contacts equal in number to the characters
on each of said wheels, sunflower contact
brushesincluded in said 111’1@ and two series of
keys normally in closed circuit through said
sunflower, the keys of one series Lonnected
to each quuﬂower contact and adapted to
break said line to its corresponding key in
the other series and to close said line through
a resistance and the keys of the other series
adapted to break said line through the sun-
flower contactelectrically connected with said
keys, substantially as and for the purposes
set forth. o o
106. The combination, with a paper-car-
riage for a printing-telegraph system, of side
bars wheels connected thm eto and mounted
on a track ,safety-wheels engaging below sald
track, a 1"ack, and a strut fm ming a guideway
bea,unw on a centrally-located smule wheel,
Sf[bqt:ll'.ltlﬂlly as shown, and for the purposes

i set forth.

107. The combination, with a paper - car-
riage for a printing-telegraph system, of side
bars provided with traction and safety wheels,
a rack, a strut between said side bars and en-
gaﬂ*mn"mth a roller centmlly mounted on the
frame of the instrument, guiding devices,
paper-rollers, and feed-rollers and their act-
uating devices, substantially as shown, and
for the purposes set forth.

108. In a paper-carriage for a printing-tele-
oraph, the eombmatlon with the side bars O,
of the strut o3 the ﬂmde wheel 0¥, journaled
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on a fixed support located eentmll} with ref-

erence to the excursion of said carriage, the
bearing-wheels 0%, the track o°% and the safety-
wheels 07, Substantlally as and for the pur-
poses set forth |

109. In a printing-telegraph, the combina-
tion of a suitably-driven type-wheel shaft,
mechanical and electrical devices actuated
by alternating currents in a battery-circuit,
type-wheelsadjustably mounted on said shatt,
a unison device, aunison cut-out arm mounted

II5

120

on a shaft revolving synchronously with

said type-wheel shaft for breaking a local
circuit at the unison position of the type-
wheel shaft, a sunflower provided with insu-
lated contacts equal in number to the char-
acters on each of said wheels and sunflower

| brushesincludedinsaid circuit, and twoseries

of keys normally in closed circuit through
sald sunflower, the keys of one series con-
nected to each sunflower contact and adapted
to break said line-circuit to its corresponding

I |:|!|!|| |IF
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which is closed through

key in the other series and to close the line-
circult through a resistance, and the keys of
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relay, substantially as and for the purposes

set forth.

the other series adapted to break said line

through a sunflower contact electrically con-
nected with said keys
forth.

110. In a printing-telegraph system, th
combination of a type-wheel shaft driven bv
suitable power,a line batterv-cireuit, mechan-
ical and electrical devices actuated by alter-
nating currents in said cireuit, type- -wheels
ad,]uamblv motnted on said bhﬂit, a double-
contact neutral relay incladed in said circuit,
alocal battery-circuit closed through the front
contact of said relay and thmuﬂh an inter-

ing and printing magnets, & anison cut-out
a,ddpted to break said local battery-circuit at
the unison position, a sunfiower, two brushes,
and two series of normally - closed circuit-
keys in said line b&ttew-ﬂuemt substan-
tially as and for the purposes set forth.

111. Inaprinting-telegraph system employ-

ing two type-wheels, a line battery-circuit, a

tact neutral relay connected in said line bat-
tery-circuit and unison devices, in combina-
tion with a loeal batterv-circuit, type- wheel
shifting and printing magnets, and a unison

cut-out included in said locm battery-circuit |

::‘Ld&pted to be elosed bx the troub contact ot

cuit, and throun'h the ba,ek ueontaat of Smd 1'G-
layand tln‘ouﬂ‘h sald printing-magnet by inter-
1‘upt1nn* said 11110 cireuit, substantially as set
forth.

112. In a paper-carriage for plmtmﬂ tele-
graphs, the combination oi a lower track, two
bearing-wheels traversing the same and safe-
{y- wheel& engaging below said track, a single
guide-wheel centrallv located in relation to
the excursion of said carriage and traversed
by a strut embraced between the side frames
of the carriage, substantially as and for the

“purposes set forth.

113. In a printing - telegraph sy stem, a
double-contact neutral relav included in a
line battery-circuit traversed by alternating
currents,in combination with a printing-mag-
net operated by a local battery the circuit {)t
which is closed through a cireuit- -interrupter
emd one contact of said relay, and a shifting-

gnet in said local ecircuit closed through
S:sud interrupter and the other contact of b.:ud
relay, Substantially as and for the purposes
set forth.

114." In a printing - telegraph system, &
double-contact neutral relay included in a
line battery-circuit traversed by alternating
currents,in combination with a printing-mag- .
net operated by a local battery the circuit of
which is closed throngh an interrupter and

~one contact of said 1‘61&}2 and a shifting-mag- |

net operated by a local battery the circuit ot
a4 unison cut-out,

. substantially as bet'

115, In a printing - telegraph system,
(touble-contact neutral 1elf1'y included in a
line battery-circuit traversed by alternating

-carrents, in combination with a printing-mag-

- net operated by

a local battery the cireuit of
which is closed through an interrupter and

-one contact of said relay, a shifting-magnet

operated by a local battery the ecircuit of .

whieh 18 closed through a unison cut-out,
sald interrupter,and the other contactof said
relay, and electrical devices operated by the
tever of said shifting-magnet to close in par-

~allel the local battery-circuit through said
~rupter and in parallel circuit 1hr'0un*h shift-

printing and shifting magnets, substantially
as and for the purposes set forth.

115, In & hammer for printing- teleﬂldph% |

thecombinationofarod movingfreelythrough
a tube supported by a standard, a prmt.mg-

- h Iammet mtached to said md.. 2} l*etlactinn-

| prmtuw—ma?net 1‘[% m*n_}atme, lever, and re-
unison-key, sunflower dev 1ees, a double-con-

tracting-spring, a link connected with said

lever and actuating a rock-shaft, and a lever

| series of ]m}

secured to said shaft and having a reciprocat-
ing pawl operating when said magnet is ener-
o1zed to cause the hammer to strilte a blow
and recoll and swhen demagnetized to cause
the pawls to pass one another, substantially
as and for the purposes set forth.

[17. In a printing-telegraph system, the
cowmbination, in a combined transmitting and
receiving instrument, of a sunflower dewee
In asing le-lme bfltterj -circuit traversed by al-
ternating currents, a brush or trailer main-
tainingclosed circuitinpassinginsulations be-
tween segments of said sunflower device, two
the adjacentkeysin each series
connected to th(, same segments of said sun-

flower device and normally closing said bat-
means for includ-

tery-circuit, a resistance,
Ing the same in said circuit when a key of one
series 1s depressed, and electrical devices for

interrupting said circuit in the other series

| lrave

by the depression of a key, substantially as
and for the puarposes set forth

118. In a printing- teleﬂraph system, a sun-
ﬂower device in a single-line battery-circuit
rsed by alternating currents, a split

| bl"ﬂbh mamtmnmﬂ closed circunit while DAaSSs-
- Ing 1msulations between segments oi said sun-

flower device, two series of keys, the adjacent

keys in each series connected to the same seg-

- ment of said sunflower device and 1101’*mally
closing said battery-circuit, a resistance and

means tor including the same in said cireuit

' when a key of one series is depressed, and

electrical devices for interruptingsaid circuit

- by the depression of a key in the other series,

-substantially as and for the purposes set forth.

119. In aprinting-telegraph system having
combined transmitting and receiving mstlu—
- ments, a sunflower devlceluasnwle lme bat-
tery-cireuit, a brush or trailer maintaining a

sald mterruptm and the other contact of said | closed clrcult while traversing insulations

a,
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between segments of said sunflower device, | and cireunit, an auxiliary battery located at a

two series of keys, a resistance in electrical
connection with cireuit-closing devices of said
keys, and a relayincluded in a branch cirecuit,
the said relay adapted to momentarily break

said circuit and then suddenly close said eir-

cuit by the depression of a key adapted to

interpose said resistance therein, substan-
tially as and for the purposes set fmth.

120. In aprinting-telegraph system, asource
of electric energy and ¢ircnit, combined trans-
mitting and receiving instruments looped in

sald circuit and each provided with a sun-

flower device, a brush or trailer adapted to

maintain closed circuit while traversing insu-

lations between the sunflower segments, two
series of keys electrically connected with said

- sunflower device adapted to interpose resist-
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ance and to break sald circult, a relay located
at said instruments and included in said cir-
cuits, electrical and mechanical devices at a
station for alternating the polarity of the cur-
rent and arresting dwlces controlled by a re-
lay included in said line-circuit and respond-
ing to keys in each transmitting-instrument,
substantially as and for the purposes set forth.

121. In aprinting-telegraph system, an aux-
iliary battery at a station in a line battery-cir-
cuit, alternating devices, a relay operating to
break at its front contact a local-battery cir-
cuit to arrest said alternating devices and to
closeat itsrear contactthe circuit of said aux-
iliary battery to said alternator in parallel
circuit with said line battery-circuit, whereby
the carrent in line is re-enforced after the al-
ternating devices have been arrested by the
111terp051t10110f resistancesinsaid linebattery-
circuit, substantially as and for the purposes
sef forth

122. The combination, 1n a plmtn}ﬂ—tele-
graph system, of a source of electric energy,
an auxiliary battery at a station 1in a single
line, alternating devicés included thelem, a
local battery-circuit, a relay adapted to break
at one of 1its contacts said local circuit to ar-
rest said alternating devices and to close at
the opposite contact of said relay said aux-
iliary battery-circuit to said alternating de-

vice at said station in parallel with said lme

whereby the current in said lineisre- _enforced
after the alternating devices have beén ar-
rested by interposing resistances in said cir-
cuit, substantially as and for the purposes set
forth.

123. The combination, in a printing-tele-
graph system, of a source of electric energy
and circuit, an auxiliary battery located at a
terminal Statlon electrical and mechanical
alternating devices thereat, a local battery-
circuit controlled by a relay included in said
line-circuit, and detent and unison electro-

magnets for arresting said alternating devices

thereat substantlallv as and for the purposes
set forth |
124. The combination, in a printing-tele-

terminal station, a polarized escapement elec-
tro-magnetic unison and arresting devices, a
local battery-circuit for controlling said de-
vices, and a relay included in scud line bat-
tery- (,11*011113 substantially as and for the pur-
noses set forth.

125. The combmatlon in a printing-tele-

oraph system, of a source of electric energy
and line-cireuit, an auxiliary battery loea,ted
at an alternating station, a polarized escape-
ment and devwes automatically controlling
sald alternating devices, electro-mag netlo
unison and arrestmn‘ devices at said statlon
a local battery-circuit for controlling said de-
vices, and a relay included in sa,ld line-cir-
cuit, &,ubstantmlly as and for the purposes set
forth

126. The combination, in a printing-tele-

oraph system, of a source of electric energy,

a single line, an auxiliary battery located at
an alternating station, a polarized relay in
sald line, magnetic devices, and a local battery
closed through said magunetic devices by said
relay and automatically controlling the alter-
nating device, substantlally as &nd for the

- purposes set forth.

127, In asingle-line prmtlnﬂ-teleﬂ raph sys-
tem, a station provided with a source of elec-

tric energy, electrical and mechanical devices

O
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for alternating the polarity of the current in

a single line, cwrestmﬂ mechanism for con-

trolhnfr the altelnatmn devices, a relay in-

cluded in said line and responding to vary-
ing conditions therein, transmitting and re-
ceiving instruments looped In sald line, local
battery-circuits, polarized relays at said in-
struments in said line and closing said local
batteries through escapement-magnets, a neu-
tral relay at each instrument included in said
line and adapted to close at its front contact

in consequence of a weak current in said

line said local battery-circuits in parallel
through the shifting and printing magnets,
and to close at its back contact when said
line is broken the local circuits through only
the printing-magnets, substantially as :emd for
the purposes set for th
128. In asingle-line printing-telegraph sys-
tem Op(,ratlnn' by .ﬂ,ltematmﬂ‘ currents, the
combination of aline- bantery, altern ating and
arresting devices 1n. said line, telegraph-in-
strument& looped in said line and each hay-
ing two type-wheels, a sunflower and keyvsin

closed circuit therewith through the sun-

flower brushes and arranged when depressed
to break the line-circuit or to introduce re-
sistance therein, electrical devices, substan-

tially such as described,for rotating the type-

wheels for shifting the same and for causing
impressions to be effected therefrom, a key
to arrest the alternator and all instruments in
line to effect impressions on one type-wheel,

~and a resistance interposed in said line to

arrest said alternatorand all the instruments

graph system, of a source of electric energy ! in line and to shift the second type-wheel to
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the plane occupied by the first and effectim-
pressions therefrom in the same line of print-
1ng, substantially as described.

129. In asingle-line printing-telegraph sys-

tem, a station provided with a source of elec-

tric energy and circuit, electrical and me-
chanical devices for alternating the direction
of current in said single main line, arresting
devices controlling alternating devices at said
station and a relay thereat responding to va-
rying conditionsin the line, transmitting and
receiving instruments looped in said line, lo-
cal battery-circuits, polar relays at each in-
strument controlling said local battery-cir-
cuits through escapement - magnets, local
printing-batteries, a neutral relay included in
sald line at each instrument and to control

sald local printing-battery circuits through
shifting and printing magnets, a sunflower

device, and two series of keys included in a
closed line, substantially as and for the pur-

poses set forth. -

150. In a single-line printing-telegraph sys-
tem, the combination, with a station provided
with mechanical and electrical devices to al-
ternate the direction of acurrent, of a source
of electric energy, arresting devices for con-
trolling said alternating device and a relay
ineluded in the line‘at said alternator, trans-

mitting and receiving instruments looped in |

said line and each provided with a local print-
ing-battery and a neutral relay, the relay

adapted to close the loeal circuit at the front

contact thereof and an interrupter in parallel
through shifting-magnets, electrical devices,
ashifting-lever,and printing-magnets to cause
an impression to be made from type-wheels

normally held in an inoperative position in |

sald transmitting and receiving instruments,
substantially asand forthe purposes set forth.

131. In asingle-line printing-telegraph sys-
tem, the combination, with a station provided
with electrical and mechanical devices 1o al-
ternate the direction of the current, of a source
of electric energy and a circuit, arresting de-
vices controlled by a relay responding to dif-
ferent conditions in sald line-circuit, trans-

mitting and receiving instruments looped in
sald line-circuit and each provided with a .
sunflower device, two series of keys in said .
closed line-circuit, neutral relays thereat to |
close local circuits through an interrupter, a |

unison cut-out and in parallel through shift-

-ing-magunets,andelectrical devicesonshifting-

lever and printing-magnets to cause a type-
wheel to be presented to impression devices

and a character to be recorded, substantially .

as and for the purposes set forth.

i22. In a printing-telegraph, the combina-
tion, in receiving and transmitting instru-
ments, of a unison lateh, a printing-magnet

and armature, its lever provided with an ex- |
tension,a bell-cranklever, and a rod connected |

therewith and adapted to release said unison-
latch, substantially as set forth.

133, In a printing-telegraph receiving and
transmitting instrument, the combination of
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ture and lever, and a bell-ecrank lever, a verti-
cal rod sliding in bearings and resting on said
bell-crank lever and adapted to release said
unison device at each impression, substan-
tlally as set forth.

134. In a printing-telegraph receiving and
transmitting instrument, the combination of
a shaft,a unison device mounted thereon, and
a latch and spring therefor, a printing-mag-
net energized by a local battery-circuit con-
trolled by a neutral relay included in a line
| battery-circuit, its armature and lever, and
means adapted to release the lateh of said
|-unison device at each impression, substan-
tially as set forth. |

135, In a printing-telegraph receiving and
transmitting instrument, the combination of

!

| circuits, a neutral relay, a line battery-cireuit,

armature-leverofsald printing-magnet adapt-
ed to release said unison device, substantially
i as and for the purposes set forth.

156. In a printing-telegraph transmitting
and receiving instrument, the combination of
a local battery-circuit, a printing-magnet, im-
- pression devices, a printing-hammer operated
Dy the armature-lever of said printing-mag-

—mr- . T

pawls mounted on levers actuated by a rock-
shaft from said armature-lever, a recoil-spring
around the stem of said hammer, and a double-
contact neutral relay interposed in a line bat-
tery-circuit and adapted to control said loeal
circuit, whereby said hammer is caused to de-
ilver a quick blow by the attraction of the
armature of sald printing-magnet when en-
ergized by said local battery-circuit and to
- recoil by the force of said spring to its nor-
mal position through the breaking of said lo-
cal battery-circuit, substantially as set forth.

137. In a printing-telegraph receiving and
transmitting instrument, the combination of
a printing-magnet, a hammer operated by the
armature-lever of sald magnet by the inter-
vention of reciprocating pawls mounted on
levers actuated by a rock-shaft from said ar-
mature-lever, and a recoil-spring around the
stem of said hammer, substantially as shown
and set forth. |

f— - = . . - =

—_ ==

and recelving instrument, the combination of
a printing-magnet P and an impression de-
vice consisting of a printing - hammer 0,
mounted on a stem p¥, lever p° pawls pi and
p*, spring p¥, arm p*, rock-shaft p®2, arm p¥,
and link p*®, operated by the armature-lever p
' of sald printing-magnet P,substantiallyasand
| for the puarposes set forth. |
139. In a printing-telegraph transmitting
and receiving instrument,the combination of
a printing-iagnet, a paper-carriage, devices,
substantially as desecribed, for advancing the
- paper-carriage, means for releasing thesame
at any point in its excursion and consisting

| of a cam mounted on the type-wheelshaft and

printing and shifting magnets, local battery-

a anison device, a type-wheel shaft, and the

net through the intervention of reciprocating

158. In a printing-telegraph transmitting

a unison device,a printing-magnet, its arma-
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.interposed in a single-line battery—circuit,
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adapted toactuate alever,and apivoted strut | nion 53

to cause said strut to be interposed in the
path of a pin on the printing armature-lever,
and said strut pivoted to a bell-crank lever
impinging against a bent lever having pro-
Jections adapted to engage with the pa,wl and
detent of said advancing device, and means
to return said carriage to its initial position,
substantially as and for the purposes set
forth.

140. In a printing-telegraph system, trans-
mitting and receiving instruments and each
provided with a paper-carriage, advancing,
releasing, and returning devices, magnetic
devices,and type-wheels, the type-wheels hav-
ing a blank space at the releasing position
corresponding with a cam on a shaft moving
synchronously with the type-wheels and op-
erating by means such as described to re-

lease the pawl and detent of said advancing

device by the attraction of the armature of
sald magnetic device,substantially as and for
the purposes set forth.

141. In a printing-telegraph system, tr ans-

itting and receiving instruments provided
with local battery GlI’CllltS, printing and shift-
ing magnets included therein, a neutral relay

paper-carriage ateachinstrument, advancing,
releasing, and returning devices for said pa-

per-carriage, thereleasing devices comprising

an arm mounted on a shaft moving synchro-
nously with the type-wheels of the instru-
ments, and a lever adapted to engage with
pawls of sald advancing device to release the
same, a blank space on each of the type-
wheels corresponding with the position of

sald arm, a sunflower device comprising a.

number of segments, one of which corre-
sponds to the blank spaces on said type-
wheels, and electrical and mechanical devices
adapted to arrest the type-wheels at said
space and to energize the printing-magnet,
substantially as a,nd tor the purposessetforth.

142, In a printing-telegraph system, trans-
miftingand receiving instruments comprising
a paper-carriage, advaneing, releasing, and re-
turning devices, magnetic impression devices,
type-wheels, a sunflower device, and keys, the
releasingdevicescomprisingacammountedon
a shaft moving synchronously with-the type-
wheels and adapted to actuate a lever to dis-
engage saild advancing device at any pointin
the excursion of the paper-carriage, a blank
space on the type-wheels corresponding with
the position of sald cam and a contact-seg-
ment of said sunflower device, and a key to in-
terpose resistance or to break a line battery-
circuit through said sunflower contact seg-
ment to 0pera,te means controlling the mag-
netic impression devices, EUDbtfthlall}T as and
tor the purposes set forth.

143. In a printing-telegraph, transmitting
and receiving instraments, the combination
of a paper-carriage, advancing and releasing

mechanism therefor, the releasing mechanism. |
consisting of the cam f, rod f’, lever /7 trun- | nected with said forked lever-and adapted to

T TR

, a link connection
73, bell-crank lever 17, bent lever £?, provided
with pins fm and U and adapted to release
the pawl p® and detent p!! by the attraction
of the armature p* of the lever % substan-
tially as and for the purposes set forth.

144, In a printing-telegraph instrument, the
combination of the vertical side plates o’ and
a?, the beveled and recessed bar at forming
a strut between said plates and recessed for
the type-wheels B B’, the rear plate ¢ the
removable glass top .fmd front ab the cover-
plate o, the drum a’, and its shaft mounted
in bearings secured to the top plate ¢, sub-
stantially as and for the purposes set forth.

145. In a printing-telegraph instrument, the
combination of a positively-driven shaft,type-
wheels mounted on a sleeve moving loosely

on said shaft, a cross-arm with pins project- .
ing from same attached to said shaft, said

pins adapted to pass through aperturesin said
wheels to prevent said sleeve from turning on
sald shaft, and a spring connected with said
cross-arm and said wheels, substantially as
and for the purposes set forth.

146. In a printing telegraph instrument, the

combination of a shaft, means, substantially

a | such as described, for actuatmw the same, a

sleeve mounted ther eon, type- Wheels attached
thereto, a cross-arm rwldly attached to said
shaft and provided with pins passing through
sald type-wheels, and a spiral spring attached
to said cross-arm and ty pe-wheels to take up
lost motion between said pins and the open-
10gs in sald type-wheels, substantially as and
for the purposes set forth.

147. In a printing-telegraph instrument, the
combination of a shaft driven by suitable
power, a sleeve loosely mounted on said shaft,
type-wheels attached thereto, a forked lever
engaging in & groove in said sleeve, a rod
connected with said forked lever and adapted

to-slide in fixed guides, a cross-arm rigidly-

attached to saild shaft and provided with pins
passingthrough said type-wheels,and a spring
attached to said cross-arm and lype -wheels,
substantially as shown and set forth.
148. Inaprinting-telegraph instrument, the

combination of a shaft driven by suitable

power, a sleeve loosely mounted in said shaft,

type-wheels attached thereto, a forked lever

engaging in a groove in said sleeve, a rod con-
nected with said forked lever and adapted to
slide 1n fixed guides, a cross-arm rigidly at-
tached to sald shaft and provided with pins
passing through said type-wheels, a spring at-

R
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tached to said cross-arm and type-wheels, a

shifting-magnet, 1ts lever, armature, and re-
tracting-spring, and sald armature-lever piv-
otally connected with sald sliding rod, sub-
stantially as and for the purposes set forth.
149. Inaprinting-telegraphinstrument, the
combination of a shaft driven by power, a
sleeve loosely mounted on said shaft, type-
wheels attached thereto, a forked lever en-
gaging in a groove in said sleeve, a rod con-
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slide 1n fixed guides, a cross-arm rigidly at-
tached to sald shaft and provided with pins
passing through said type-wheels, a spring at-
tached to b&ld cross-arm and type-wheels, a

shifting-magnet and its actuating devices, a
line battery-circuit, a sunflower device, and
keys adapted to interpose resistance and In-

terrupt said line battery-cireunit, substantially |

as and for the purposes set forth.

- 150. Inaprinting-telegraph instrument, the
combination of a shaft driven by power, a
sleeve loosely mounted on said shaft, type-
wheels attached thereto, a forked lever en-

gaging in a groove in said sleeve, a rod con-

nected with sald forked lever and adapted to
slide in fixed guides, a cross-arm rigidly at-
tached-to said shaft and provided with pins
passing through said type-wheels, a spring at-
tached to Sald cross-arm and type wheels, a

shifting-magnet and its actuating devices, a

line battery-circuit, a sunflower device, keys |

adapted to interpose resistance and to inter-

circuit, and a relay in said line battery-cir-

in multiple arc or parallel the cirecuit of said
local battery through said printing and shift-

ing magnets,substantially as and for the pur-

poses set iorth

151. Inaprinting-telegraph instr ument the
combination of a positively-driven type- -wheel
shaft provided with a sleeve carrying two

type-wheels, a ecross-arm attached to said shaft .

and plOVlded with pins, and a spiral spring at- | contact neutral relay interposed in said sin-

tached to said cross-arm and one of the type-

‘wheels to force the latter in one direction,

substantially as and for the-purposes set
forth.

152. Inaprmtnw—telw*mph instrument, the
combination,with a type-wheel shaft pr 0V1ded
with a sleeve carrying two type-wheels, a

.cross-arm attached to said shaft and provided

with pins, a spiral spring attached to said
cross-arm and one of said type-wheels, of an
inking-roller, frame, and spindle, substan-
tially as and for the purposes set forth.

153. In a printing-telegraph system, a key-

board provided with two series of keysadapted
to maintain a closed line-circuit, adjacent

keys of both series electrically connected with
each other, and one series constructed so as
to break saild line and the other adapted to
interpose resistance in said line, substantially
as and for the purposes set forth.

154. In a printing-telegraph instrument, a
key-board provided with two series of keys
adapted to maintain a closed line battery-cir-
cuit, adjacent keys of both series electrically
connected with each other and with a sun-
flower device, one series adapted to close said
line battery-circuit and the other adapted to
interpose resistance in said closed line bat-

tery-circuit, substantially as and for the pur-

poses set forth.

155. In a printing- telen‘ra,ph system ]orro-ri
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| ing instruments operated b} alternating cur-
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I ents in a single line through polar 1elays and
a closed lme circuit ‘at each instrument, in
combination with escapement-magnets hav-
ing neutral armatures controlling type-wheels
by the currents of a local battery-circuit at
eachinstrument closed by said polarrelay,and
a double-contact neutral relay interposed in
sald single-line battery-circuit traversed by
weak currents to close local battery-circuits
by one of its contacts in parallel through

shifting and printing magnets, substantially

as and for the purposes set forth.

- 156. In a printing-telegraph system pro-
vided with combined tran%mlttmﬁ' and receiv-
Ing instruments operated by altematmw Cur-
rents in a single lire through polar relays

and a closed line sunflower circuit 4t eachin-

strument, in combination with escapement-
magnets having neutral armatures controlling
the type-wheels by currents of a local battery

| at each instrument closed by said polar relay
rupt said line battery-circuit, a local battery-

and a double-contact neutral relay interposed

_ ' in said single-line battery-circuit, and said
cuit, a printing-magnet included therein and °
1ts actuating devices, and said relay closing

relay responding to breaks in the line to close
a local battery-circuit through printing-mag-
nets, substantially as and for the purposes
set forth.

157. In a printing-telegraph system pro-

vided with combined fransmitting and receiv-
ing instruments operated by alternatmﬂ' cur-

, rents in a single line through escapement-

magnets with polarized armatures controlling
type-wheels by said line-currents, a double-

ole line to close local battery-circuits by one

| of its contacts in parallel through shifting

and printing magnets, subbtantla]ly as and
for the purposes set f01 th.

158. In a printing-telegraph system, com-
bined transmitting and receiving instrumnents
operated by a,ltema,tlnﬂ' currents In a single
line through escapement—magnets with polar
armatures controlling type-wheels by line-cur-
rents, a double-contact neutral relay inter-

' posed in said single line traversed by weak

currents to close local battery-circuits by one
of 1ts contacts in parallel through an inter-
rupter,andshiftingand printing magnets,sub-
stantially as and for the purposes set forth.
159. A printing-telegraph system provided

with combined transmitting and receiving in-

struments operated by alternating currents
1n a single hine through escapement-magnets
with polarized armatures controlling type-
wheels by line-currents,adouble-contact relay
interposedinsaildsinglelinetraversed by weak

| currents to close local battery-circuits by one

0L 1ts contacts, an interrupter, and a unison
cut-out in parallel through shifting and print-
Iing magnets,substantially as and for the put'-
DOSES set for th

160. In a printing - teleO‘r&ph system pro-
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vided with combined transmitting and receiv-

ing instruments operated by altemaﬁnw cur-
rents in a single line through ebe&pement-

| wded with combined transmitting and receiv- | magnets with polarlzed armatures controlling
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type-wheels by line-currents, a double-con-
tact neutral relay interposed in said single
line and responding to breaks in said line to
close local battery-circuits through one of its
contacts, an interrupter, and a printing-mag-
net, substantially as and for the purposesset
forth.

161. In a printing-telegraph system pro-
vided with combined transmitting and receiv-
1Ing 1n&truments operated by alternating cur-
rents in a singleline through polarized relays
and a sunflower device, escapement-magnets
with neutral armatures for controlling the
type-wheels energized by local battery-cur-
rents closed by said polarized relay, a double-
contactneutral relay interposed in said single
line and responding to breakstherein to close
a local battery-circuit through an interrupter,
and a printing-magnet, substantially as and
for the purposes desecribed.

162, In a printing -telegraph system pro-
vided with combined transmitting and receiv-
Ing instruments operated by alternating cur-
rents in a single line through escapement-
magnets with polarized armatures and con-
trolling type-wheelsbyline-currents, a double-
contact neutralrelayinterposed in said single
line traversed by weak currents to close local

battery-circuits by one of its contaects, an in- |

T

magnet by an arm of the shifting armatuare-

lever through a printing-magnet, substan-

tially as and for the purposes set forth.

163. In a printing - telegraph system pro-
vided with combined transmitting and receliv-
ing instruments operated by alternating cur-
rents in asingle line through polarized relays

‘and escapement magnetic devices having
neutral armatures for controlling type-wheels

energized by local battery-currents closed by
said polarized relay, adouble-contact neuntral
relay interposed in said single line and re-
sponding to weak currents therein to close
local battery-circuits through one of its con-
tacts, an interrupter, and a unison cut-out

2D

| terrupter, and in parallel through a shifting- 3o
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in parallel through a shifting-magnet and by

an arm of the shifting armature-lever through

a printing-magnet, substantially as and for

the purposes set torth. |
In witness whereof we have hereunto set our

signatures in the presence of two subscribing

wiltnesses. |

SAMUEL R. LINVILLE.
LOUIS F. HETTMANSPERGER.

Witnesses:. -
GEO. W. REED,
THOMAS M. SMITH.
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