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" ROYAL E. HOUSE, OF BINGHAMTON, NEW YORK.

IMPROVEMENT IN ELECTRIC-TELEGRAPH APPARATUS.

Specification forming part of Letters Patent No. 180,099, dated July 29, 1876 ; application filed
~ February 20, 1874. |

To all whom 7€ may concern: |

~ Beit known that I, Rovyar E. HOUSE, of
Binghamton, in the county of Broome and
State of New York, have invented a new and
aseful Automatic Reproducing Record Lele-
graph for Postal Service; and 1 do bhereby
declare the following to be a full, clear, and
exact description of the same, reference being
had to the accompanying drawings, forming
part of this specification, in which—

Pigure 1, Sheet 1, is an end elevation of the
apparatus. Fig. 2, Sheet 2, is a front eleva-
tion. Fig.3, Sheet 3, is a top-plan view. Ilg.
4. Sheet 2, is a longitudinal section of the
driving shatt and its attachments. I1ig. 5,
Sheet 3, is a diagram showing a telegraph-
line, its ground-plates, and five intermediate
stations, one of which is provided with all the
electric connections used at each station. Fig.
6, Sheet 3, is a trausverse section of the driv-
ing-shaft, taken in the line x , Ifig. 4. IFig. 7,
Sheet 3, is a similar section of the shatt, taken
in the line y y, Fig. 4. Iig. S, Sheet 4, 18 a
side elevation of the registering-wheel, show-
ing the calling-in' frame, together with the
tension and setting devices-for the pins ot the

wheel. Tig. 9, Sheet 4, is a top-plan view ot

the registering-wheel and its devices mounted
~upon the counter-shaft. Iig. 10, Sheet 4, 1s
a horizontal section of' the registering-wheel,
taken in the line z z, Fig. 8. Ifig. 11, Sheet
4, is a detached section of the registering-

wheel with the pins aligned. Tigs. 12 and 13, 1 |
any or all the stations of the telegraph-line,

Sheet 4, are elevations, respectively, ot the de-
vices for unlocking the throwing-out and call-
ing-in frames from the pins of the registerimg-
wheel. Tig. 14, Sheet 4, is a top-plan view of
the maguet from which the main shaft of the
apparatus is driven.
central vertical section of the receiving-mag-
net. Fig: 16, Sheet 4, is a longitudinal sec-
tion of the counter-shaft and sleeves of the
calling-in and throwing-out frawes. Iig. 17,
Sheet 4, is a section taken through the rim of
the driving-wheel in the plane of the line gt 2l
Fig.18. Tig. 18, Sheet 4, is a vertical section

of the apparatus through the line 2° 22, Ifigs. 2.

and 3. Ifig. 19, Sheet 4, is a transverse Sec-
tion of the driving-maguet through the line
2* 23, Tig. 14. Tig. 20, Sheet 4, is a top-plan
view of the reproducing-magunet, with the sht-

Tig. 15, Sheet 4, 1s a

e

| ting-knives and their upright arms removed.

Fig. 21, Sheet 4, 1s a transverse vertical sec-
tion of the guide-bed for the reproducing-in-
strument, taken in the line #* 24, I'ig.- 3, show-
ing the slitting-knives in elevation. Tig. 22,
Sheet 4, shows the several positious of the
slitting-knives and embossing-rollers of the
reproducing mechanism. Fig. 25, Sheet 4, 1s
a top-plan view of the shears for cutting the
fillet of paper, and a transverse section of the
cuide for directing the paper away from the
reproducing devices. Fig. 24, Sheet 4, is a
longitudinal section of the induction-coll. IKig.

25, Sheet 4, is a transverse section of a gulde-

bed, taken throngh the line 2° 2%, Ifig. 18. Fig.

96, Sheet 5, is a longitadinal section of the

transmitting guide bed.  Fig. 27, Sheet 9, is
a4 transverse section of the same, taken in the

line z 2, Fig. 26, Ifig. 28, Sheet O, 1s a trans-

verse section for the supports of such bed.
Fig. 29, Sheet 5, isa top-plan view of the bed.

Trig. 30, Sheet 5,18 a transverse section of one

of the lightning-arrestersy and Fig 31, Sheet
6, is a diagram showing all the electrie con-
nections of the apparatus, together with all
the parts of the latter necessary for tracing
the course of the currents. S
Similar letters of reference in the accom-
panying drawings denote the same parts.
My invention has for its object to automarti-
cally transmit a telegraph message recorded
in a fillet of paper, and to automatically re-
sroduce fac-simile eopies of sueh record at

To this end the invention consists, first, 1
the system of - communicating message-syni-
bols by means of straight slits in a fillet of
paper arranged alternately 1n two parallel
lines, each slit representing a symbol distin:
cuishable by its length from all the other
symbols. _ | | - |

It farther consists in the method of au-
tomatically transmitting electric - felegraph
symbols by alternate reversed currents sent
through the main wire by the vibrations of a
loeal circunit-changer, operated by the noving
fillet of paper containing the message-slits.

It further comsists in the auntomatic trans-
mission of- telegraph-symbols by alternate
electric eurrents induced in the main wire by

a moving fillet of paper containing two paral-
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lel rows of message-slits, through which two |

track-fingers alternately drop as the paper
moves, - to operate a local vibrating circuit-
changer. |

It further consists in the mechanism and
combination of mechanisms by which the mes-
sages are transmitted. '

It turther consists in the mode or method
ofautomatically reproducing electric-telegraph
symbols by the alternate reciprocations of two
slitting-knives through a fillet of paper mov-
ing over them, the length of the slits corre-
sponding with the period of time eacl knife
~1s, 1n turn, held through the paper, so that the
stits reproduced in the fillet of paper at the

receiving-station shall be fae-similes of those

forming the record at the transmitting-sta-
tion. - |

Lt tfurther consists in controlling the electric
currents indaced in the main line by the

length of the message-glits in the record, so.

that the length of time between each current
will exactly correspond to the distance be-
tween the beginning of one slit and the begin-

ning of the next adjoining slit in the opposite

row. | |
It further consists in the mechanism and
combination of mechanisms for reproducing
the message-symbols, and controlling the elec-
tric currents in the main line. -

It turther consists in the combination” of
the transmitting and reproducing mechan-
I15Mms. | . |
[t further consists in the mode or method
of connecting and disconnecting the stations
ot the telegraph-line—that is to say, in the
mode or method of calling a station into con-
nection with a transmitting station to receive

a message, and of throwing the receiving-

station out of communication with the trans-
mitting-station after the message has been
sents o )

- It further consists in the mechanism and
combination of mechanisms for connecting
and disconnecting the stations of a line.

It further consists in the combination of the
transmitting and reproducing mechanisms,
and the mechanism for connecting and dis-

connecting the stations of a line. |
- It further consists in the mode or method
of automatically joining the two helices.of the
receiving-magnet when a message is being re-
cetved at a station, for the purpose of increas-
lng the power of the magnet when receiving
2 message by decreasing the conducting re-
sistance in the receiving-magnets of all the
other stations of the line within reach of the
current. |

1t farther consists in the mode or method

of automatically disconuecting the two helices
of the receiving-magnet, and Joining themn
scparately to the main line, when their sta-
tion 1s not receiving a message, for the pur
pose of offering less resistance to the passage
of the Iine-current through them.

1t farther consists in the mechanism and
combination of mechanisms by which the hel-

ices of the receiving-magnet are automatically
joined and separated. |

it further consists in the mode or method
of notitying the operator at a transmitting-
station that a receiving-station is called into
ommunication with such transmitting - sta-
tion, and 18 ready to receive the message.

It farther consists in the mechanism and
combination of mechanisms by which such no-
tification 1s effected. |

It further consists in the combination, at a

telegraph-station, of a calling-in magnet, a re-

producing -magnet, a receiving-magnet, and
their electric connections.

Lt further consists in the combination, at a
telegraph - station, of a receiving - magnet, a
calling-in magnet, and an induction-coil inter-
posed in the main wire.

It further consists in the combination, at a
telegraph - station, of a receiving - magnet, &
calling-in magnet, a reproducing-magnet, an
Induction - coil, and two primary helices ar-
ranged within the induction-cotl.

I't further consists in the construetion of the
several magnets. |
1t turther consists in their combination with
various parts of the apparatus.
I't further consists in equalizing the force of
the maim-line currents, for the purpose of se-
curing the automatic formation of the mes-
sage -symbols of the. requisite relative sizes
throughout the whole line, and to prevent like
message-symbols from differing in length when
formed by the current passing through either
primary helix of the induction-coil.

It further consists in the construction of the

induction coil with the double helix, connect-

g the local battery with the calling-in mag-
net of a station. |

It further consists in the combination of an
adjustable magnet with the induction-coil.

It further consists in winding the corre-
sponding helices of the calling-in magnet, the
reproducing -magnet, the receiving - maguet,
and the primary helices of the induetion - coil
I the same direction, so that the electrie cur-
rents shall each move throagh the circuit of -
like Lelices in the same direction at each sta-

tion and at all the stations of the line.

It tfarther consists in the mode or method of
establishing o uniform movement of the pa-
per fillets at all the stations of a telegraph-
line, | -

It further consists in the mode or method of
providing a standard measure of time at all
the stations of the line, for the purpose of de-
termining the speed of the driving-shalts.

1t further consists in the mechanism and
combination of mechanisms for effecting such
results, | |

1t turthier consists in the mode or method of
cutting off a reproduced record from the fillet

of paper on the guide-bed of the reproducing

mechanisin, | |
It tarther consists in the employment of
lightning-arresters of peculiar construction to

i conduet strong atmospherie carrents along
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tiie main line past a station, and prevent them
from injuring the receiving - magnet, and to
direct the message - currents into the receiv-
jng-maguet, and prevent them from passing
the station. | | |

It further consists in the means employed
for joining the lightning-arresters to the main
line at a station. | | |

Tt farther counsists in the means employed
for ascertaining any defect in the insulation
of the lightning-arresters. |

It furtber consists in the method of gradu:
ating the power of a local battery and deter-
mining the amount of such power; and 1t
cousists, finally, in the constraction and com-
bination of various parts of the apparatus, as
I will presently describe. | |

Having thus set forth the general principles
of my invention, I will now describe one means
by which it may be carried into practice, be-
oinning with the transmitting mechanisim,
whicli is conslructed and operates as follows:

In the aecompanying drawings, A 1s the
frame of the instrument, constructed 1n any
suitable manner, and provided with two up-
rights, A/, which support the main driving-
shaft B. This shaft is employed to operate
two sets of feeding deviees—viz., one set by
which the fillet of paper containing the rec-
ord is fed through the instrument for trans-
mitting a message, and the other set for feed-
ing along another
received message is recorded, so as to consti-
tute a fac-simile of the record from which the
message was sent. | |

For a proper understanding of the inven-
tion, and to prevent contfusion in description,
it is necessary to bear in mwind that each sta-
tion along a telegraph-line 1s provided with
two instruments in addition to the one by
which the record is first made—to wit, one for
transmitting and receiving and one for repro-
ducing a transmitted message. It is evident,
therefore, that a nessage may be received and
reproduced at one station without being trans-
mitted to another. |

The shaft B is supported in its bearings upon
friction-wheels «, placed within the uprights
of the trame, and is provided with a fly-wheel,
(%, and the cylinders D E. These cylinders,
in connection with pressure-rollers, are em-
_ ployed to feed the fillets of paper through the
fransmitting and reproducing instrunments,
and are each formed with several rows of teeth
to take hold of the paper, and with two periph-
eral grooves to receive the embossed ftracks
i the fillets. The grooves should be the same
distance apart, in order to register with each
other and the grooves in the cylinder of .the
recording -instrument, so that the embossed
tracks in the paper containing the record may
fit the grooves of all the ey linders.

The shatt is driven by two collars connected
thereto, so as to clamp the hub of the driving-
wheel between them Ly frictional contact, and
transmit its motion to the shaft. The wheel
is driven by electro-magnetism, as I will pres-

| ently deseribe.

fillet of paper, in which a

For the purpose of control-
ling the speed of the shaft, 1 regulate the fric-
tional contact of the collars and hub of the
driving-wheel by means of a governor, COll-
sisting of the crossed levers G, carrying balls
F upon their ends, and pivoted together npon
the shaft between the eylinder D and fly-wheel
(2 by a serew or pin, L. One-halt of the shatt
is cut away for this purpose, and after the
parts have been applied a protecting-cap, L,
is placed over them upon the shaftf, as shown
in Fig. 4. L L are short lnks, pivoted at one
end to the upper and lower governor-levers,
and at the opposite end to a rod, M, extend-
ing within the shaft toward the hub of the
driving-wheel S, the shaft being made hollow
for this purpose.  The other end of the rod
carries a pin, Q, which projects through a slot
in the shaft, so as to connect with an exterior
collar or ring, P. This collar 1s adapted to
slide freely upon the shaft, and 1s formed upon
opposite sides with two projections, each con-
taining a conical recess. A second ring, P/,
is mounted upon the shaft, but is fixed there-
o between the ring P and fly-wheel. 1t1s
also provided with projections having coniecal
recesses, and the two rings are united by point-
ed pins R, placed between them, with their
points in the conical recesses. This arrange-
ment is employed to prevent the holding and
oniding pin Q from binding within the slof of
ihe shaft when the collar P is being moved DY
the governor. | _

The driving-wheel S is made with a long
hub fitting loosely upon the shaft, and termi-

' pating at its inner end in & grooved pulley, A.

i is a collar or plate meounted upon the end of
the shaft, so as to bear against the flat outer
end of thie wheel-hub, and held in place LY the
enlarged head of an adjusting-screw, [, fitting
into the end of the shaft. ‘Lhe collar is pre-
cented from turning upon the shaft by a short
tongue projecting from 1ts inner circumference
into a slot or groove in the shaft, which slot
should be of sufficient length to permit the
adjustment of the collar and wheel when re-
quired. The two collars P and ¢ clamp. the
hub of the driving-wheel between them, and
thereby transmit its motion to the shaft. ¢ ¢
are washers of cloth, leather, or other suita-
ble material, placed upon the shatt between
the collars P ¢ and the ends of the wheel-hub,
for the purpose of increasing the friction be-
tween such parts and preventing wear. H
are bent springs, interposed between the gov-
ernor-levers upon opposite sides of the shaft,
and exerting their force outward, so as to
spread the levers apart, and hold the collar I?
and wheel-hub against the outer collar 1—or,
in other words, to preserve the frictional con-
Hection between these two collars and the hub:
by spreading the governor-levers, so as to
straighten the toggle-joint formed Ly the con-
necting-rod M and links L. When the speel
of the shaft becomes too high, the governor-
balls are thrown outward by centrifugal force,
overcoming the tension ot the springs H, and .
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causing the links L to spread apart, and, by
retracting the connecting-rod M, withdraw the
collar P from the wheel-hub.
trictional conuection between the two, and
allows the shaft to decrease in speed until a
reduction of the eentrifugal force canses the
governor - balls to approach the shaft, and
again establish the connection. The foree
with which the wheel-hub is clamped between
the collars 1s regnlated by adjusting the col-
lar ¢ upon the shatt, so as to press the hub

with greater or less strength against the col- |

lar 1> when the shaft is at rest.  This pressure,
of course, is continued for a longer or shorter
~period, according to the adjustment, when the
shaft 1s in motion. The bent springs counter-
balance the centrifugal force of the governor-
balls until the shatt has attained or nearly at-
talned the speed requisite for feeding the fillet
of paper in trausmitting and recording a
message, and their teusien may be adjusted
by any suitable means to regulate the cen-
trifugal force required for throwing out the
governcr-balls and disconnecting the friction-
~collars from the wheel-hub—or, in other
words, to determine the speed at whieh the
shaft shall ran to feed the paper; but as the
welght of the balls is econsiderable, and a
strong spring 1s necessary to counterbalance
their centrifugal foree, and as the SPring re-
quires a very delicate adjustment, I prefer to
coustruct the apparatus in such manner that
the stout bent springs shall operate to coun-
terbalance the eentrifugal force of the balls
up to nearly the speed required, and that ad-
ditional auxiliary springs, capable of fine ad-

r
?
L ¥

Justment, shall be employved to furnish the

foree that is necessary, over and above the.

force of the bent springs. These auxiliary
springs J J are made in the form of spirals,
ald are arranged to connect two governor-
balls across the shaft, being secured to ad-
Justable friction-pins T, which are held in the
balls by set-screws K. By means of the set-
screws and friction-pins, the tension of the
springs J can be finely adjusted to determine
the force required, in excess of the bent
springs, to counterbalance the centrifugal
force of the balls that is necessary for discon-
necting the friction-collars and wheel-inb.
The speed of the shaft, and therefore the
movement of the paper, can be correctly
gaged to correspond in all the instruments
aleng the telegraph-line, and thereby insure
accuracy In transmitting, recording, and re-
producing a message—or, in other words, so
that the slits in the tillet of paper, which con-
stititte the recorded message, shall be of the
same length for the respective signs at all the
statiouns. |

The distance to which the governor balls
are thrown out centrifugally is fixed by arins
H2, arranged between the bent sprin gs, or by
any other device suitable for the parpose. N
N are racks projecting transversely of the
shatt from that part of the governor-levers
next the fly-wheel, to engage, respectively,

T'his breaks the |

with the upper and lower side of a pinion. i,
which 1s mounted within the shaft so as to ro-
tate at right angles thereto.

This arrangement of mechanism is employed
to equalize the movewments of the governor-
balls, and is best shown in Fig. 8 of the draw-
ings.  An equivalent of this device woald Dbe

anarm from each lever extending toward each

other from opposite sides of the shaft, and
articulated to opposite ends of a lever pivoted
in the center to the shaft, which constraction
I propose to use when desired.

Motion may be imparted to the shaft B in
a variety of ways, one of which consists in
connecting the motor to the grooved pulley /
by a band; but for convenience and economy
I employ electro-magnetism, in the following
manner: On the long bub of the driving-wheel
I8 placed an insuiating-ejlinder, e, provided
with two grooved metal bands, b b!, and with
two grooved intermediate half- bands, ¢ ¢!,
which are detached from eachh other at the
ends. These various bands are arran ged par-
allel to each other, the outer one, b, next the
wheel, and the inner one, 4%, on the inner end
of the hub. -

w ww? w? are metallic joints attached to
theframe of the machine, beneath the driving-
wheel, to support upright arms y?1n front and
rear of the hub, and a a! a? a® are beveled roll-
ers, hung upon the upper ends of the apright
arms, so as to {it within the grooved bands in
the following order, viz: the roller @ within
the half-band ¢!, the roller ! upon the same
side of the hub within the band 'y the roller
a’ within the band 0, and the roller a° within
the half-band e.

' are insulating-eveners, connecting each
pair of upright arms * upon opposite sides of
the hub, and «" is a spiral sprin g, connecting
the two eveners, so as to draw the arms toward
the wheel-hub, and press the beveled rollers
equally against the grooved Lands.

Lhe positive and negative poles of the bat-
tery employed are connected, respectively, to
the joints 2 and 0% while the two remaining
Joints, w! w?, receive, in the order named, the
ends 0% and o7 of a helix placed within a mag-

net, D" which is snitably arranged upon the

frame, and properly insulated therefrom. This
magnet 1s composed of two covers or Dlates,
O O/, of' soft iron, mounted one upon the other,
80 as to 1nclose the helix between them ; buat
the helix is insulated from the covers, and its
convolutions are insulated from each other,
w is a rock-shaft, (shown in Fig. 14,) ar-
ranged diametrically of the covers, and pro-
vided with a series of permanent magtets, s,
which are alternately attracted and repelled
to oscillate the shaft when the charge of elec-
tricity from the battery is sent through the
elix to magnetize the covers. wtis an up-

right rod firinly fixed to the rock-shaft of the
maguet, and jointed -at its upper end to 11
army Z, which, in its turn, is pivoted to wrist-
pin on the side of the driving-wheel.

By this means the driving-wheel is rotated



180,090 “

when therock-shaft isoscillated by the changes
of polarity in the magnet. By giving the per-
manent magnets s a-long osc¢illation within the
soft-iron covers, and arranging the wrist-pin
of the driving-wheel to correspond therewith,
more power is obtained from the same magnet
than could be obtained if the oscillations were

short. Ior this purpose the covers are 8o ¢on-.

structed that the distance between them shall
be greatest at the ares through which the ends
of the parallel magnets move, as shown 1n
Irig. 19. S o

Thesimplest method of effecting this change
of polarity is to send the charge from the bat-
tery through the positive roller ¢ and its half-

band ¢ ; thence through the whole band .0,

such bands Leing suitably connected, and from
the band b, through the roller ¢* and 1ts arin,
to the end o7 of the helix. This tips thepar-

~allel magnets in one direction tomove the

driving-wheel, and as the latter rotates it
brings the half-band ¢* in contact with ‘the
negative roller ¢, and the half-band ¢ in con-
tact with the positive roller a. The band b,
having a suitable connection with the half-
band ¢, condnets the current to "the roller al,
and thence to the end of of the helix, for the
purpose of changing the polarity of the mag-
net and oscillating the rock-shatt in the oppo-
site direetion. By this constantchangein the
polarity of the magnet the rock-shaft is oscil-

lated to rotate thedriving-wheel-contivuously,

as above stated. -

FFor the purpuse of equalizing and regulat-
ing the speed of the shatt I employ a governor
in connection with the driving-wheel, and to

prevent an unnecessary waste ot power gener-

ated by the battery Lemploy a resistance-coll
in connection - with the governor. This gov-

ernor is composed of a ring, 2° held at the

fuce of the driving-wheel by radial arms a7,
which together form a rock-shaft, having 1ts

bearings at the rim of the wheel, but insulated

therefrom. The ring is further provided upon
opposite sides, at right angles to the shatt,
with- two governor-balls, a*, arranged 1n line
with each other, oue being adapted to carry &
platina-faced conducting-roller, x°. The nor-
mal position of the governoris such as to hold
the two balls at an angle with the face of the
driving-wheel, and is effected by means of an
adjustable spiral spring, v, connecting the end
of an adjusting-pin. ¥/, at the inner face of

the wheel, with an arm, %2, projecting from the

ring inward toward the wheel-hub.  “Lhe ten-
sion of this spring pulls the inuer end of the
arm outward toward the face of the wheel,

and, therefore, holds the two balls inelined to |

its axis of rotation. o o' are conducting-
springs, insulated from and arranged beside
each other upon the wheel outside the gov-
Cernor. Oneend of each is secured to, but in-
sulated from, the wheel, while the opposite end
is frec and lies in the path of the governor-
roller 2%, When the driving-wheel 1s at its
lowest speed the governor-balls oceupy thelr
eveatest inclination to its face, and bold the

roller #° outside and out of contact with the
conducting-springs. As the speed increases

| the governoris thrown in by centritugal force

to a position nearver at right angles to the
axis of rotation, and, therefore, carries the
roller in contact, first, with the outer spring 2/,
and then with the inner spring ».  The tend-
ency of the spring #* is to counterbalance the
centrifugal force of the governor, and return
it to its normal position, as above stated. The
outer spring ' has electric connection with the
half-band ¢t on the wheel -hub, and the gov-
ernor-ring has a similar connection with the
whole band b, When, therefore, the current
of electricity is sent throungh the positive
roller @ into the half-band ¢!, it passes from the
latter to the outer spring @/, and if the driving-
wheel is moving at low speed, s0 as to carry
the roller % in contact with such spring, the
current passes along the spring to the roller,
thence down the roller-arm to the ring, and
into the band . From the band b 1t passes to

‘the helix for oscillating the permanent magnet,

the rotation of the driving-wheel changing the
direction of the current {from the positive roller
to the halt-Land ¢ and band %, the two being
directly connected, and, therefore, chan oIng
the polarity of thie magnet, and continaning the
rotation of the wheel, as hereinbefore de-

seribed.,

Now,if the governor-rollershould constantly
maintain its contact with the outer conduct-
ing-spring 2/, the speed of the driving-wheel .
would increase until it attained too high a ve-
locity for practical purposes. ©This 1s appat-
ent from the fact that atter the first changein
the polarity of the magunet the wheel acquires
a certain mwomentum, which effects the next
change . a little sooner, and so on, until the
wheel would be aceelerated to sueh an extent
as to make the current of electricity through
the magnet almost continuous. This, ofcourse,
would consume the whole power of thie battery,
and therefore exhaust it wmuch sooner than it
only that power, or approximately that power,
is employed to drive the wheel at the requisite
speed. - . | -

To prevent this exhaustion and waste of
power, the inner spring v is employed, in con-
nection with a resistance-coil, @/, which, for
convenience. is wound upon the periphery of
the driving wheel, although it may be located

atany pointupon the frame of the instrument

by suitable means. Ouneend of the resistance-
coil is conneected to the inner spring o, and
the opposite end to the outer spring v'. When
the speed of the wheel becomes so great that
its centrifugal force carries the covernor-roller
inward, in coutact with the inner spring v,
and so breaks the circuit through the outer
spring 2', the positive current passing from
the half-band ¢! to the outer spring v/, as above
described, goes through the resistance-cotl to
the inner spring o, thence to the governor-
voller, and so on to the magnet, following the
course aheady deseribed.

Since the short cirenit formed by the gov-
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ernor-roller-and outer spring is broken by the
centrifugal force -of the governor, the only
~course for the current to follow is through the
resistance-coil. This diminishes the current
sowewhat, and therefore slackens the speed of
the wheel to a slight extent, and allows the
governor-rotler to move outward toward the
outer spring 2/, and again break the cirenit
through the resistance coil. The governor-
roller, therefore, acts as a circuit - breaker,
breaking the eircunit with one spring and clos-
g it with the other alternately. It maintains
a constant - vibration from one to the other,
raplilly throwing the resistance-coil into and
out of the circuit, and consequently sustaining
the wheel at a uniform velocity without ex-
ceeding the minimumn quantity of battery-torce
required to perform the work.

When the instrument is at rest, the Spring
v* holds the governor-roller outward from the
shatt B, and breaks the connection with both
springs v and @/, To startitin motion, I have
provided a holder, 0 pivoted to the inuer
face of the fly-wheel, béing insuldated there.
trom. By turning down this holder it Presses
agalnst the inner governor-ball, and forces the
governor-roller inward in contact with the
outer spring v, to close the cireuit from the
battery to the magnet. After the wheel has
acquired momentuin, the holder o' is auato-
matically thrown back against the wheel by
coming in contact with a trip or stop, (A
pivoted to a short upright, ¥/, of the frame
beneath the driving - wheel. The -stop s
weighted, as shown at uf, so as to keep it out
of contact with the holder until it is SWUung
into the path of the latter by the operator.

When the power of the battery is too shight
to 1mpart the requisite motion to the driving-
wheel, the governor-roller is thrown inward
by the counterbalancing-spring vY, to break
the cireuit and stop the instrument, thus pre-
venting it from transmitting or recording at
too low a speed. |
—An Induction-coil and local battery are
placed at each station, and the main liné is
operated by passing a current from the Lat-
tery alternately through two helices contained
within the coil, but wound in opposite direc-
tions, as I will more particularly point out at
1S proper place Lerein. In transmitting a
message, therefore, from one station to an-
other,-the main line is worked by an induced
current alternately reversed. The mechanism
for effecting this reversion is constructed as
follows, being operated by the fillet of paper
containing the record to be transmitted as it
is drawn through the instrument by the feed-
cylinder B when the driving-shaft revolves.

U’ 1s a guide-bed, haviug a sleeve, O, se-
cured to its under side, so as to fit over an
apright shaft, o/, upon the main frame, and
hold the Ded in a horizontal position in line
with the feed-eylinder I in rear thereof,

The upright shaft is insulated from the
main {rame, and a front projection, n, of the
sleeve 1s connected by a flut spring, #/, with

grooves of the bed.

grooves cat in the bed.

an adjustable holder, 2/, attached to one of
the frout uprights of the frame. This forms
a yielding connection, and permits-a slieht
lateral swing to the bed, for the purpose of
compensating for any irregularities in the
movements of the paper containing the record
to be transmitted, and to insare the proper
guidance thereof to the feed-cylinder. The
extent of this lateral swing is regulated by
adjusting the holder #// upoun its upright. m
m/y I1g. 29, ave two parallel grooves formed
longitudinally in the upper surface of the
guide - bed to receive the embossed tracks
made 1 the record by the recording-instru-
ment. They are necessarily the same distance
apart as the grooves in the feed-cylinder, and
are also m line therewith, as shown. 47 is
the inner side of the guide-bed, raised some-
what, and made adjustable by any convenient
means to regulate its position for guiding the
edge of the paper, so that the embossed
tracks shall be directed -and held within the
This adjustable side is
also formed with recesses along ivs inner edge,
as shown in Fig. 29, for the purpose of pre-

venting the edge of the paper from curling up
or wrinkling as it is drawn over the bed.

YZi
,E’II!

Is a pressure-bar arranged upoin. the opposite
edge of the guide-bed, being secured to ¢ross-
bars ¢/ ¢/, which slide within deep transverse
The cross-bars are
formed with shoulders to bear against the
edge of the moving paper and hold it up to
the gage-side ¢/, while springs /7. attached to
the outer edge of the bed and bearing against
the pressure-bar, cause the shoulders to act
with a yilelding pressure, and therefore con-
form to the varying width of the paper. The
pressure of the bar is regulated by set-serews

S passing through the outer fixed edge of

the bed, so as to bear against the springs, and
the movement of the bar toward the gage-
side, after the paper has passed out, is limited
by & pin, f9 driven into the bed near the
outer groove, 1S shown, m/’is a cover hinged
at the 1mer edge of the guide-Led to hold
down the fillet of paper, the amount of press-
ure with which 1t bears upon the latter being
regulated by a set-screw, f* passing upward
through the bed, so that the cover shall rest
upon 1ts point. The cover may Le held down
by a spring, if desived ; but I prefer to employ
a welght, i/, pivoted to one of the hinges, so
that 1t may be swung round to regulate the
welght of the cover on the adjusting-screw £,

1he ends of the cross-bars 4 4 project
through the adjustable gage-side ¢ of the
bed, just beneath the upper leaves of the cover-
hinges, and, when the cover is thrown open,
these upper leaves beav against the projecting
eirds ot the bars and force back the guide-
shoulders, thus preparing the Led to receive
the paper fillet containing the record for trans-

IR0

Lwo parallel Y-shaped ribs or rails extend
along the under side of the cover in such a po-
sition as to fit into the grooves of the bed, for



the purpose of properly-guiding the fillet of | across the top of the hub, with its ends imme-
paper and preserving theform of the embossed | diately beneath the points of the track - fin-
tracks therein as it is drawn along over the | gers. | - - B
bed. | | | When the fillet of papér containing the
1111 ig o short horizontal shaft, so secured to | record is moved over the guide-bed, the points
theedgeofthecoverastoextendacross themid- | of the track-fingers alternately pass down
Alethereof, and ¢/’ ¢/’ are hubs mounted loosely: through the slits which form the record, and
thereon. ¢ ¢ are light metallic track-fingers lie along the embossed tracks,and bear upon
secured to the hubs parallel to each other and | the ends of the rock-bar, to oscillate the swing-

extending forward of the same, so that their ing arm (. o |
points shall project down through openings ¢ ¢/ are platina hammers, secured to op-
in the cover and its ribs, and rest in the em- posite sides of the swinging arm C/, to alter-
bossed tracks of the paper fillet on the bed be- nately strike the faces of two platina anvils,
neath. g'!" ¢, when the arm 1s vibrated. The an-

Each hub is also provided with a short arm, vils are supported by arms pivoted to oppo:
extending along the track - fingers, and the site sides of the fixed pin '/, being insulated
arins carry set-screws &/ at the end, the points | therefrom and from each other.  They are
of which bear against the sides of such fin- | also made adjustable by any suitable arrange-
gers. | - | ment of devices. In this instance their inner

4 is a block secured to the cover in front of | faces are inelined downward and outward, so
the fingers, and formed with narrow slots, | that the adjustment wmay be effected by swing-
through which the ends of the fingers pass. ing the arms on their pivots to raise and
These slots cuide the fingers in the embossed | lower the anvils. Each anvil is connected to
tracks of the paper, while the set-screws & the local battery by a separate wire, ¢'° which
serve to accurately adjust the position of the | Passes first through one belix of the repro-
fingers within the tracks, and prevent friction ‘ducing-magnet, then through one helix of the

against the sides of the slots. | calling-in magnet, and lastly through a helix
Springs k//, secured at one end to the hubs contained in the induction-coil. | -

of the fingers, and at the otherend to a stuita- y is a bent support, secured to the under
ble part of the cover, hold the fingers down | side of the guide-bed in front of the vibrating
ywithin the tracks with a yielding pressure. arm C”’, and bearing upon the upper side of

4§ is the handle, pivoted to the top of the | its arm a platina point, ¥ Another like .
cover in rear of the track - fingers, and pro- | point, y'!, is placed opposite the first upon the
vided with a weighted extension, j”/, which ander side of the guide-bed, and the two points
holds it in an upright position by resting upon | are properly insulated from each other. y'"

the cover in rear of the pivot. S is a bent lever, hung to the lower front edge

The front of the handle near the pivot is | of the guide-bed, 1n such a manner that the
formed with_a right-angular projection, as platina hammers on the upper and lower sides
shown in Fig. 26, one arm, j/, of which ex- of its rear end shall alternately strike the
tends over the short rear ends of the track- pointsy’ 4.~ This end of the lever is weighted,
fingers, and, when the handle is swung for- | so that its lower hammer shall bear upon the
ward, bears down upon them to raise the lower platina point when at rest. The oppo-

points from- the tracks of. the paper. The | site end-extends upward a little above the
other arm, 7/, extends downward, and limits | level of the guide-bed, where 1t terminates 1n
the forward movement of the handle by com- | a seroll or carvature, ¥/, over which the
ing in contact with the cover. | record-fillet passes when drawn along by the
1f desired, the track - fingers may be con- feed mechanism. The weighted lever 1s 1nsu-
neeted with the cover in many different ways | lated from the guide-bed, and connected by a
without departing from the principle of my wire, #1!, with that pole of the local battery
invention in this regard, which consists 1n opposite the pole with which the wires ¢'° ot
adapting such track-fingers to press upon the | the anvils ¢ ¢'"’" are connected ; or, in other
embossed tracks of the paper with a yielding | words, the wire from the weighted lever. 1s
action, and to be raised for the insertion of the | connected with the positive pole of the bat-
record in the guide bed. | tery, and the wires from the anvils g’/ ¢''"" are

' is o fixed pin upon the under side of the connected with the negative pole. R
cuide-bed in frout of the sleeve, and ¢’ is a | V' is a lever, pivoted at K* to one of the
Dermanent magnetic bar, secured centrally to | uprights of the frame above the feed-cylinder
the lower end of the pin,so as to lie in a horl- E, and carrying at 1ts Jower end a horizontal
zontal position. 1 is a short horizontal shaft | pressure-roller, V/, covered with leather or
secured to the under side of the guide-bed to | other suitable. material. A spring, K, at-
receive the hab 07 of a pendent arm, C”/, and | tached at one end to the frame or to the pivot
torm a bearing, upon which said arm swings | K2, and bearing with 1S opposite end upon
from side to side under the guide-bed. The | the lever, holds the pressure-roller against the
lower end of the arm terminates in a soft-iron feed-cylinder with a yielding pressure, SO that
ring, ¢”, through which the magnet g"! pro- | the teeth or points of the latter shall seize and

jects to limit the lateral swing of the arm. feed the paper along without danger of its
L't is a steel or other rock-bar, extending | slipping. The spring K*is made adjustable by
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any suitable means to regulate the pressure
of the roller against the cylinder. The upper
~arm of the roller-lever terminates in a finger-
Diece, adapted to engage with a latch, v+ #///,
pivoted to the upright of the frame, for the
purpose of holding the pressure-roller out of
contact with the feed-cylinder when desired.
‘When a message is to be transmitted the
fillet of paper in which it has been cut by the
recording-instrumentis placed upon the guide-
bed under the cover, and passed to the feed-
cylinder over the curved upper end of the
weighted lever ¢//. The pressure-roller is
then let down to hold the paper up against
the feed-cylinder, which is in motion, as al-
ready explained. As the fillet of paper is
drawn along,its tension bears down the curved
end of the weighted lever %/, and throws up
its inner end, se that the upper platina ham-
mer thereon shall be held in contaet with the
upper platina point y/ on the guide-bed. The
points of the track-fingers, riding along in the
embossed tracks of the paper, drop through
the slits therein, to alternately press down the
ends of the rock-bar "/, and move the piv-
oted arm C” to the right and left. |
The permanent magnet ¢’/ at the end of the
pin O/ attracts the soft-iron ring forming the
lower end of the arm C, and holds it against
recoll or rebound until the arm is again moved
by the alternate pressure of the track-fingers.
These vibrations of the arm C carry its ham-

mers ¢/ ¢/ alternately in contact with the

anvils g’ ¢”", and thus establish a circuit
from the positive pole of the local battery,
through the weighted lever ¥/, to one or the
other of the wires attached to the anvils, and
~from these wires through the helices of the
recordingand calling-in magnetsabove named;
thence through the helices of the induction-
coll in the main line, and back to the negative
pole of the battery. The vibrations of the
arm O/ therefore make and break the circuit
through the wires of the anvils ¢/ ¢’”,. and
thus alternately reverse the direction of the
current induced in the main line; or, in other
words, the currents are alternately sent
through the helices of the induction-coil in op-
posite directions to induce alternately - re-
versed currents in the main line. The length
of time during which the currents are induced
‘through the mainline depends upon the length
~of the slits in the record, which, of course, re-
‘tain the track-fingers in contact with the ends
of the rock-bar a proportionate length of time.
A8 the signs which constitute. the message-
symbols are formed by slitsof different lengths
in the fillet of paper, it follows that the timne
between the duration of the electric currents
induced: in the main line will exactly corre-
spond to the distance between the beginning
of one shit and the beginning of the next ad-
Joining slit 1 -the opposite row of the record
from which they are produced, as above set
forth. If, therefore, these induced currents

are made to produce other slits in a fillet of
Ppaper, such slits will be fac-similes of those in

the first fillet or transmitted record.

This re-
production of a transmitted record at any of
the stations along the telegraph-line forms a

succeeding step in my invention, which I will

presently deseribe.

q'' is a curved guide, secured to one of the
uprights of the frame beneath the feed-cylin-
der I, for the purpose of directing the fillet
of paper away from the guide-bed and out of
the instrument after the record has been
transmitted. After the fillet of paper has
passed out of the instrument or ceases to
move, the pressure upon the curved end of
the weighted lever %/ is relieved, and its
weighted end drops down so that the platina
hammer on its nnder side shall rest upon the
platina point y’. This breaks the connection
with the upper point ¥/, and sends the current
from the local battery to the receiving-magnet
D’ through a wire, 1%, connecting the osecillat-
ing shaft d* of such magnet with the lower
platina point y’. -

Kach station on the line is provided with a
magnet, by which the message transmitted
from another station is received and commu-
nicated to the reproducing magnet or instru-
ment. The receiving-maguet is indicated by
D’ in the drawings, and is composed of two
annular covers, O O/, of soft iron, mounted
onte upon theother, soas to inclose two helices,
¢’ and ¢, between them, as shown in Fig. 15,
one helix being placed within or surrounded
by the other. They are wound in the same
direction and insulated from the covers and
from each other, while the convolutions of
cach are also properly separated by insula-
tion. | |

o® and o are, respectively, the outer and in-
ner ends of the outer belix, and o® and ¢ are,
respectively, the outer and inner ends of the
inner helix. The inner helical wire is made
considerably shorter thaun the outer, and there-
tore possesses ouly about one-fourth the con-
ducting resistance of the latter, so that when

a carrent is sent throngh both helices simul-

taneously 16 will contain inore magnetic power
1 proportion to the conducting resistance of
the helices than 16 would if the length of the
two helical wires were equal. The outer end
o’ of the outer helix and the inner end o° of
the 1nner helix are connected directly with
the main telegraph-wire ¢, as shown in Ifig,
ol, while the mner end o7 of the outer helix
and the outer end 0° of the irner helix are
adapted to be automatically connected when
a message Is received and reproduced, but
separated when the station to which they be-
long 1s not receiving a message, as I will here-
mafter describe. d* is a rock-shaft, arranged
across between the covers, and supported at
the ends by knife-edges secured to the lower
cover. 1t 1s provided with a series of perma-
nent magnetic needles, d%, placed parallel to
ecach other, which are alternately attracted
and repelled to ostillate the shaft when the
induced currentin the main line is sent through
the helices ¢® ¢” to magnetize the covers,
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is an upright arm, mounted upon the mag-| duction-coil to the negative pole of the bat-
netic needles, and carrying a cross-bar at its |-tery. |
top. The ends of the cross-bar are provided Tt will thus be seen that the polarity of.the
with platina hammers d*, which, when the | receiving-magunet 1s changed Ly the reversal
arm is vibrated by the magnetic needles, al- of the currents in the main line, while the
ternately strike against platina anvils @ upon | ealling - in  and reproducing magnets are
the faces of the collars or rings d° These worked by the direct or primary current from
rings are fixed eccentrically to the tops of | the local battery. The action of the primary
stems d7, which, in their turn, are su pportedin | current upou the reproducing-magnet and 1ts
apright tubular bearings or shatts ds, mounted | devices 18 continuned as long as the contact 1s
upon the upper plate O of the magnet. The | maintained between the hammers and their
eccentries are insulated from the sott-1ron cov- respective anvils in the receiving - magnet,
ers, and from the tubular bearings, by means | and this contact continues in each case until
of insulating-tubes @' d'*, placed around the | the olialt @ is osecillated by the reversal of
stems within the bearings, as shown in Ig. 1,6 carrents in the main line, which, as above
15, so as to hold the lower onds of the stems | deseribed, is effected by the track-fingers of
above and out of contact with the magnet- the transmitting - instrument working 1in the
cover O. Theinsulating-tubesare each formed | slits of the record being transmitted, to vi-
with a flange at its upper end, which holds | brate the circuit-changing arm C”. The du-
the eccentrics out of contact with the top of | ration of the contact between the hammers
the tubular bearings, and therefore insulates and anvils of the receiving - magnet, being
one from the other. Amny other methodof in- thus governed by the lengths of slits in the
sulation may be adopted, of course, the object | record transmitted, causes the reproducing
being to insulate the eccentrics from the mag- | devices to remain in action & corresponding
net-covers and tubular bearings. Dy means length of time, as 1 will presently show 1n
of the eccentrics the position of the anvils can describing their construction aund operation.
be adjusted to regulate the throw of the ham- | Therefore the record from which the message
mers upon the vibrating arm when desired, | is sent at the transinitting-station will be re-
the eccentrics being held 1n place by the fric- produced 1 fac-simile at the receiving-station.
tional contact of their stems with the insulat- | The primary helices of the induetion-coil
ing-tubes. The stems of the cecentries are | are all so wound with respect to such coil
connected by wires d® and @ with the duvils | that the currents which they induce therein
g’ g of the fransmitting - instrument, or | (by the passage through them of the primary
with the wires of such anvils, as shown in corrent from the local battery) shall be 1)
Tig. 31. The wires d'and d° pass through the prolongation of the respective pulsations or
sides of the tubular Learings d°, and are prop- | currents which send the message. Ior ex-
erly insulated therefrom. | | | ample, in transmitting a message one current
When a message is to be received atb the | forming a symbol will move along the main
~designated station, the weighted lever i/’ of wire—sav, eastward—and the current from
the transmitting-instrument rests down upon the local battery at the receiving-station will
‘the platina point gy, which, as hercinbetore | pass throngh the varvious instruunents at that
stated, is counected by a wire with the shaft | station, and through 1fs proper helix in the
I of the receiving-magnet, and the lnner and | indaction-coil back to the battery; but its di-
ovter lelices of the latter are automatically reeti. n through the helix will be. such -as to
joined, so as to form one long helix interposed | induce an castward current in-the main line:
in the mauin line. The induced currents or | in prolongation of the symbol -carrent ; and
‘pulsations of the main line, which constitute | when the symbol-current 1s reversed, the cur-
the measure of the message-symbols trans- reng in the Tnduction-coil will be also reversed.

r mitted, and the index of those reproduced, are | The winding of the induction-coils and their
} alternately sent through the long helix in op- | helices must be, respectively, the same at all
r ~ posite_directions, to oscillate the shaft d? of | the stations of the main line, so that each in-
~ the receiving-magnet, by changing the polai- | duced carrent in such line shall be 1n the
ity in its soft-iron covers for each symbol. | same direction from -each induction-coil, to

The oscillations of the shalk vibrate the | angment and re-enforce the message-currents
npright arm @, and earry 1ts platina hammers | by the local battery at cach station of the
4“4 alternately in contact with the platina | line between the trausmitting and receiving
anvils on thie eccentrics d°. When this eon- stations. . S
tact is effected, the electric current. irom the | DS represents ihe induction-coil interposed
positive pole of the local. battery passes, | in the main wire 1% and D7 D? the helices
through or along the wire t12, Fig. 31, and 1n- wound therein, one within the other, around
fermediate devices, to.theshaft d* and 1ts arm- 2 central core, D/, of soft iron. They are
d*; thence through the eccentries and stems | cach joined to the local battery, the calling-1n
to the wires 48 and d°, and from thence aloug and reproducing magnets, as hereinbetore de-
‘he wires of the anvils ¢/ ¢/’ through the seribed, and are of such lengti and size asto
reproducing and calling -in magnets, and produce by one battery an equal amount of
finally through the primary helices of the in- | magnetism in the core. | o




10 | - 180,090

The core or magnet of the indnction-coil is | “called in”—that is to say, put in communica-

made in several sections, joined together at
the ends, in line with each other, by means of
adjusting - serews €% This construction en-
ables the sections to be adjusted within the
limit of the screws, to regulate the time re-
quired for magnetizing and demagnetizing the
several sections,

In order to increase the quantity of the in- |

duced current, additional sections are em-
ployed, and the coil increased in length in-
stead of in diameter. This permits the use of
thicker wire without increasing the conduct-
1ng resistance of the induction-coil as mueh
~aswould be the case if the coil were increased
In diameter instead of in length. |
The special advantage arising from the use

of a double or compound helix, in connection

with the induction-coil and one battery, is,
that it insures uniformity in the foree of the

currents induced in the main line, and there-:

fore secures the automatic formation of the
~message-symbols of the requisite relative sizes
throughout the whole line; or, in other words,
the currents from one battery will be the same
in force, whether passed through one or the
other helix, and will consequently prevent
like message-symbols from differing in length
when formed by the passage of the current
‘through either helix.

Two batteries—one for each helix—could not
be practicably employed, because of the con-
stant liability of the current from one to differ
in force from the current from the other,
thereby preventing their uniform action, and
destroying the possibility of automatically
making the message symbols of the requisite
S1Zes. | |

Atan adjastable resistance-coil were used in
Sconnection with an ordinary galvanometer in
cach cirenit, and the resistance adjusted to
make the currents equal, the two batteries
hiight work very well at first, and for a limited

time; but as the batteries would diminish in

~foree irregularly, the same difficulties arising
from want of uniformity in the foree of the
two carrents would oceur, unless the resist.
ance were constantly adjusted by suitable
means.  If but one primary helix should be
used in the induction-coil, and the primary
current should be broken and closed Ly one
of the platina anviis and hammers, the ad-
antage of using the power ot the local bt
tery to-demagnetize the iron core in the in-
duction-coil would be lost in the transmission
of each message-symbol; or, if a reverser
should be substituted, so as to be operated by
the receiving-magnet to reverse the primary
carrent ot a single primary helix in the in-
duction-coil at each trausmission of a message-
symbol, there would be
lect reversion of the svimbol carrents in the
consequence of the lack of power in the re-
ceiving-magnet to work the reverser.,

In transmitting a message, the station to

which it is sent for reproduction is first |

an occasional imper-

tion with the transmitting-station through the
main wire. |

Yo accomplish this, each station on the tel-
egraph line is provided with two distinet sig-
nals, not employed at any other station—to
wit, one for throwing the reproducing devices
into operation, and the other for throwing
them out of operation. These signals consist
n the repetition of a message-symbol oreat-
er number of times than it is formed consecu-
tively in any one word. Tlor example, the
repetition of the letter A four times may be
the signal for calling in one station, and the
repetition of the letter B four times the signal
for calling in another station, and so ou.
These signals are cut in the record the same
as the other message-symbols, but are only
effective to control the reproducing devices at
the station for which they are designed, or for
which they form the index. |

When a record or fillet of paper is cut for
transmittal to a particular station, the calling-
in signal for that station is eut just in frout
of or before the message, and the signal for
throwing out the station, or rather its repro-
ducing devices, is cut in the paper immedintely
after the message, so that when the record is

laid in the guidebed at the transmitting-sta-

tion, and the feeding devices set in motion, it
will automatically call in the proper receiv-
ing-station, transmit the message thereto, and
then throw its reproducing devices out of op-
eration. | |

The mechanism for calling in a station and
for the reproduction of a message thereat is
constructed as follows: D’ is the magnet of
the reproducing devices, and D’ the ealling-
In magnet. The latter is arranged nnder the
frame of the instrument, in lne with the ree-
Istering-wheel, and the former has a special
arrangement, as I will presently show., These
magnets are each composed of two soft-iron
annular covers, O O/, inclosing two helices
wound one within the other, and of oscillatiny
cross-shafts carryving permanent magnet-nee-

“dles, the constraction in these several respects

being thie same as the receiving-magnet D/,

Theouter endsof the two helices in the mag-
net D' are, respectively, joined to the wires of
the anvils ¢/ ¢/ in the transmitting mech-
anism, while the inner end of the outer helix
and the inner end of the inner helix are joined,
respectively, to the o1 t'r ends of the two Il
1ces in the magnet D, Theinner ends of
these latter helices are connected, respective-
ly, with the two primary lelices in the indue-
tion-coil,-as shown in Ifig. 31.

The winding of the corresponding helices 1)
the magnets D D/, as well as in the receiv-
Ig-magnet D/, must be in the same direction
at all the stations, in order to maintain the
same direction for ecach current throughout
the line. d% d% are upright arms. mounted

upon the parallel needles of the calling-in mag-
net D, upon opposite sides of the cross-shaft,
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so as to extend upward through an opening in ' to one edge of a slotted segmental strip or

“the bottom of the frame, as shown in Fig. 2.

The upper ends of the arms are united at the

top by a cross-bar, m®, the ends of which carry

metallic plates m? having faces inclined to-
ward each other from opposite sides of a reg-
istering pin-wheel, L7, as shown in IIgs. S
and 10. = | |

When the primary current from the local

battery is alternately sent _thmugh'the helices
of the calling-in magnet, 1t oscillates the shaft |
-~ thereof by the magnetism of the soft-iron cov-

ers, and therefore vibrates the plates m3, to al-
ternately strike the ends of the pins and drive

them through the wheel. This wheel is firmly -
keved toa counter-shaft, I/, having its bear-

ings in the two front uprights of the frame be-
neath the driving shaft B and parallel there-

with., The counter-shatt I/ is provided. with
friction-wheels u, which support the driving-

shatt B, and therefore communicate 1ts motion
to such counter-shaft. . Any other convenient
means may be employed for driving the coun-

ter-shaft from the shaft B; but I prefer the |

friction-wheels as being the most simple and
affording the minimum amount of frietion.
The wheel B is coustrueted with a grooved

periphery, and through the parallel flanges

thereby tormed at the edges are passed a se-
ries of transverse pius, m?, so as to move freely
from side to side. The pins lie parallel to
each other, and form a row entirely around
the wheel, with their ends projecting a little
beyond the faces of the latter. m'is 2 hand,
passing around the wheel between the flanges,

and bearing upon the pins to keep them In

place, save at the bottom ot the wheel, where

the pins receive upon their ends the action of

the inclined plates a®, At this point the band

extends below the wheel around a pulley, m®
and the pins are thus relieved from its Proess-
are. The pulley is mounted npon aspring, 0,
secured to the frame of the instrument under
the wheel, and adapted for adjustment by any
suitable means to regulate the tension of the
holding-band. The palley and spring ave air-

ranged slightly in rear of the wheel, as shown

in Figs. T and 8. o T
5 and mb are two sleeves, mounted Joosely
apon the shaft 157, one on each side of the
wheel, and provided with radial arms 2%, pro-
jecting to the front and rear of the shaft upon
opposite sides of the wheel. Two frames, n*
and 2%, are mounted one upon each of these
aring, 8o 28 to move freely toward and from
the sleeves. They are constructed substan-
tially alike. and for this reason it is only nec-
essary to give a detailed description of one 11
order to a full understanding ot both.
The frame 2, which is the one I have se-
lected for deseription, is composed of the fol-
lowing parts, to wit: Nearest the sleeve 15 &
segmental brace or guide, #%, fitted upon. the
radial arm %, and carrying at its ends two
-adial diverging arms, #°, which. extend to the

peripbery of the wheel, and are there secured |

rlate, #8. This plate lies in a plane at right
angles to the diverging arms, and extends lat--
erally over the wheel, so that the latter shall
project slightly through its slot, as shown, the
lower end of the frame being curved.or bent
outward to prevent it from coming in contact,
with the band when moved forward with the
wheel. L -

The inner proximate edges of the slot are
formed with several projections, »'’, which
are held down upon the ends of the pins upon
each side of the wheel by the tension of a tlat
spring, %, connecting the two diverging arms
of the frame, and secured centrally to the ra-
dial arm m? of the sleeve. The frames are thus

r

‘supported upon and by the pins with a yield-

ing pressare, so that the wheel shall revolve
and carry the pins out from under the projec-
tions without moving the frames. The frames
thus remain stationary, while the wheel re-
volves until such times as the projections are
locked to the pins for the purpose of moving
tlie frames. - | T |
~ Theprojections n'® are not arranged directly
opposite each other across the slots; but the

spaces in one.edge are opposite to and receive

the projections in the other edge.

~ The frame 22 is employed for calling a sta-
tion into the main line to receive and repro-
duce a message, and the frame 2° is employed
to throw the station out of communication

with the transmitting-station when the mes-

sace has been sent. The frame #»? therefore,

is the medinm to be inflnenced by the calling-

in symbols cut in the record immediately pre-

ceding the message to be transmitted, and

the frame 73 is the medinm to be influenced
by the throwing-out symbols cut in the record
immediately after the message. S
. When it is desired to-call: in- a station for
the reception and reproduction of -a message,
the signals for such station are first trausmit-
ted and actnate the receiving-maguet at the
receiving-station, so as to send the primary
current from the local battery through the
calling-in and reproducing ‘magnets.” The vi-

‘bratory changes of the: track-fingers at the
transmitting-station change the polarity ot the
‘several magnets at the receiving-station, as

already explained, to oscillate their respective
cross-shafts. This oscillation . of the cross-
shaft in the calling-in magnet vibrates the up-

right arms d%, and causes the inclined -plates

m? thereon to alternately strike the ends of

the pins in therevolving wheel E/ and move

them through the flanges in opposife- direc-

tions. The pins are, therefore, set by the

calling-in signals, and when the wheel hasre-

‘volved far enough to bring the set pins round

to the frame %2 they will not lie under the pro-

jections m'%, but within- the spaces: between
“them. The projections being thus-removed

from under the pins, the tension of the spring
n® pulls the frame n? toward the sleeve me
within the path of fhe set pins, so that the lat-
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ter shall bear against the notched lower edges | in front of the tension-roller m®, and holds the

of the projections n'’, when the wheel revolves
in the direction of the arrow, Fig. 8, and carry
the frame »#* with them about two-fifths of a
revolution of the wheel. It is then again
moved out from the sleeve and remains sta-
tionary outside the pins of the moving wheel
until it is carried back by suitable means to
the point from whenece it started. This baek-
ward movement takes place only after the
message has been received and reproduced,
and the frame #° is being moved by the throw-
Ing-out signals. In the frame 2% the upper
cdges of the projections »1° are notched in-
stead of the lower edges, as in the frame 22
and the arrangement of the notches is necds-
sarily different in the two frames in order to
Indicate different signals. o

The configuration of the projections in each
frame of a station must correspond to the call-
lg-in and throwing-out signals which repre-
sent that station. For example, if the repeti-
~tion of the symbol for letter A four times is
the signal for a station, then the outlines de-
scribed by the projections of its frames must
be the same as the outlines deseribed by the
pins m* under the impulses of the reciprocat-
Ing setting-plates m? induced, continued, and
governed by such repetitions of the symbol.
When, therefore, the wheel at the receiving-
station revolves so that the outlines of the
pins coincide with those formed by the pro-
Jections on one or the other of the frames, the
latter will be drawn toward the sleeve to cn-
gage with the pins, as above described.

The throwing-out signal may be the same
as the calling-in signal of the sawe station;
but if the latter is the repetition of a letter
several times, say A four times, then it would
perhaps be preferable to increase the number
of repetitions for the former, say A five times;
but I prefer to employ a different letter for
the throwing-out signal.

Kach station must have its separate signal,
and 1ts frames must be made to correspond
therewith, so that the signal from ove station
shall never operaté or otherwise affect the
frame at another station, and-each station is
- provided with the signals for all' the others.
Since, however, in transmitting o messaoe
from one station, all the magnets at all the
other stations of the line are affected by the
change in the direction of the transmitting-
current, 1t follows that the pins m* at every
station, including that which transmits the
message, will be displaced by the reciproca-
tions of the plates m? but that only the frame
% at the called station will be affected to set
the reproducing mechanism in motion.

To restore the alignment of the pins, witl
their ends in the same plane upon opposite

sides of the wheel, two beveled uprights, ¢*,

are secured to a plate, I/, on the bed of the
instrument, and rise upon cach side of the
wheel, adjoining the path of the pins. The
plate Ii” is fastened to the bLed of the frame,

‘Ing the action of the plates.
beveled fromn the rear inward toward the wheel,

uprights in rear of the reciprocating settin Q-
plates m? on the arms of the calling-in magnet,

'so that the rotation of the wheel shall carry

the pins Letween the uprights before receiv-
The uprights are

the.widest space between them being a little
greater than the whole space occupied by the
pins when driven to the right and left, and
the narrowest space just sufficient to allow the
passage of the pins between them when their
ends are in line each side the wheel. When,
therefore, the pins bave been moved by the

setting-plates, the wheel carries them round

to the beveled uprights ¢* by which they are
again ranged in line with each other prepara-
tory to the next action of the plates. Thus
the pins are aligned at each revolution of the.
wheel at every station. There is a liability
that the action of the setting-plates will drive
the pins too far throngh the wheel to properly
register with the frames; and to prevent this
two other beveled uprights, ¢*, are ecmployed,
rising from the bed of the instrument, or from
the plate 1i/, upon opposite sides of the wheel,
in front of the setting-plates, as shown in Figs.
S and 10. They are placed farther apart than
the uprights ¢* but are bLeveled in the same.
direction, their inner edges being separated
Just far enough to permit the passage of the
pins when set to the proper point. If, how-
ever, the pins are driven too {ar by the setting-
plates, they will strike the beveled faces of the
uprights, and be moved back thereby, through
the wheel, into the proper poesition tor regis-
tering with the frames.

In case the uprights ¢ and ¢% are mounted
upon the plate I/, the latter should be slotted
for the passage and movement of thé vibrat-
ing arms d', which earry the scetting-plates.

The calling-in frame 2* is so arrauged that
its lower diverging arm #° shall stand at a
point, #”, at the front of the wheel. It there-
fore starts f1om this point when drawn toward
the sleeve m? to engage with the pins m?, and
moves forward with the sleeve and wheel un-
til 1ts upper diverging arm »° reaches a point,

p*, at the top of the wheel, when it is discon-

nected from, and thrown outside of, the pins
by the following mechanism, there to remain
until the message has been received and repro-
duced.

p*1s a rod, secured at one end to the seg-
mental brace n! of the frame, from which it
extends to a collar, 0% formed upoun the outer
end of the sleeve m®. Its outer end fits within
a radial slot of the collar, so as to work freely
toward "and from the sleeve with the move-
ments of the frame. When the frame 22
moving forward with the wheel, and just De-
fore its upper diverging arm reaches the limit

)? of its throw, the point of an uptieht cam or
, . &

arm, p°, secured to the bed of the instrument,
S0 as to curve from the rear over the top of
the sleeve m® passes between the latter and
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the rod p%, as shown in Tie. 13 of the draw- ) for the passage of the frame-bars p*. The

ings. The rod then rides along the outer edge
of the ecam, and is moved by its increasing
width outward from the sleeve antil the frame
n? reaches the point p? when it is entirely dis-

connected from, and thrown outside of, the

engaging - pins, and ceases to move with the
wheel. The eam holds the projections of the
trame out of contact with the pins, to prevent
the wear of these parts DY friction, and to
guard against thelr casu al movement by cateh-
“ing into each other. |
The throwing-out frame 2’ is also connected
by a rod, p*, to a collar, 0, at the end ot the
sleeve mf, and, being arranged in rear of the
shaft B/, starts from a point, 79, at the upper
side of the wheel, when drawn toward the
sleeve to engage the set pins.. It stands with
its upper diverging arm n® at the point 7
and its forward movement, with the wheel, ter-
minates when the lower diverging arm 2°

reaches a point, p3, at the back of the wheel..

At p® the frame n° 1S thrown outside of, and
held out of contact with, the engaging-pins,

and ceases to move with the wheel, by means

of an upright pointed cam, 3 7, mounted upon
" the bed of the instrument, as shown in Iig.
12, the operation being the same
eration of the frame n2.  p° and p% are angu-
lar levers, pivoted at theiran oles to the sides
of the upright cams p° and p7, respectively.
They are arranged 1n opposite directions, so
that their upper ends shall lie one in front of
ihe sleeve #®, and the other in rear of the
Jeeve mb.  'Their lower ends are weighted

and provided with acjusting-screws n'?2, which

are adapted to rest upon bearing-surfaces n',
forimed upon extensions of the upright pointed
cams, as shown in Iigs. 12 and 13.

When the throwing-out iframe stands at its
highest point npon the wheel, out of contact
with the pins, the front side of the bar p* rests
upon the upper end of the lever p®, to lock the
frame against forward movement until it 1s
drawn toward the sleeve. When this takes

nlace the bar also moves inward and clears

the end of the lever, thereby releasing the

frame, S0 that i1t can move forward with the
wheel to the point p? as above described.
The upper end of the lever P8, in order to
lock the calling-in frame 2% passes up in front
of the Lar p*, and 18 notched or recessed to fit
over such bar, when the frame is ab ifs lowest
point upon the wheel, out of contact with the
pins. The cateh-lever thus locks the frame

against any forward movement until the throw-

ing-out signal for the station is received, when
the Lar p* moves inward to clear the end of
ihe lever and release the frame, so that 1t
may move forward with the wheel, the same
as the frame #°.
The upper ends

the bars p* inward by meaus of the adjusting-
screws 1%, which screws also serve to regulate
thie distance between the levers and sleeves

and when the throwing-out

as the op-.

of the two locking-levers.
are prevented from moving with or following

mrames. are arranged to move forward with
ihe wheel at different times, and to move
back against its revolution one after the oth-
er—that is to say, when the calling-in frame
is moving forward with .the wheel the throw-
ing-out frame is riding back clear of the pins,
frame is moving
forward the calling-in frame 18 moving back
to its normal position. . |

The mechanism for moving the frames back
consists of two arms, o* 0% secured, respect-
ively, to the outer ends of the sleeves m® and
mf, so as to extend downward through slots
in the bed of the instrument, where they are
pivoted by rods 0° to the extremities of a long
lever or working-beam, o'%, hung at its center
to the rear under side of the bed. When,
therefore, the movemnent of either frame O])-
erates its supporting-sleeve, the working-

beam, through its connecting parts, will move

the sleeve of the other frame in the opposite
direction. | S .
For the purpose of securing accuracy, and
certainty in the operation of the frame, the
movements of the working-beam are sharp-

ened and quickened by the action of a jointed

spring-lever, in the following manner: 72is the
lever, secured at 1fs rear end 7t to the instru-
ment, and extending forward to connect with
one arm of the working-beam by a short piv-
oted rod, ¢, A spring, ¢° secured to the bed
of the instrument, forces the lever toward the
connecting-rod, and when the oscillations ot
the working-beam earry its arm in front and
rear of the joint formed by tlie lever and rod,
the spring acts to throw it quickly against the
front or rear stop-pins #° 6, which limit the
sweep of the beam, as shown in. IFFig. 3. 7
The reproducing devices are constructed
and operate as follows: I is a guide-bed, se-
cured to atubular bearing, O, W hich fitsupon
an upright shaft, 0", at the rear of thein-
strument, so as to hold the onide-bed.in line
with the feed-eylinder D. Tle upright shatt
i« insulated from thie main frame, and the
auide-bed, in 1ts general features, 1s construct-
od the same as the guide-bed of the transmit-

ting devices—to wit, with an adjustable gage-

side, I/, an adjustable spring pressure-bar, 2,
and a weighted cover Or pressure-piece, '
having a handle, 2!/, and adapted to operate
the sliding cross-bars 2" when swung open,
and to bear upon the point of an adjusting-
serew, /!, in the bed when closed. . |
6 is a shelf or arm, attached by a sleeve,
¢, to the tubular bearing of the guide-bed,
and extending forward under the latter to

‘support the reproducing-in agnet DY, as shown

in Fig. 18. A short arm, ¢l3, projecting trom
the tubular bearing carries a set-serew, ¢y

which enters a corresponding arn, ¢'t, of the

slecve, to support the shelf and regulate the
nosition of the magnet-knives with respect 1o
the guide-bed. ¢ 18 a flat spring, connecting

the shelf with an adjustable holder upon one
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of the uprights of the frame, to permit a
slight lateral swing of the gulde-bed and mag-
net, for the purpose of compeunsating for any
irregularities in the movements of the paper
fitlet over the guide-bed.

@ are blocks mounted upon the permanent
magnetic needles of the magnet 1)/ apon op-
posite sides of the rock-shaft, to Hmit the os-
citlations of the latter by contact with the
covers O O, and support the pivoted upright
arms a'?, | -

b° are guide-blocks secured to the front end
of the bed, incontinuatijon thereof, and grooved
vertically to receive the upper ends of the
arms @', which are curved or bent so as to
stand parallel to cach other within the OrOOVes.
The upper ends of the arms are also slotted
tor the passage of pins 7, which extend througl
the blocks to guide the movements of the
arms. |

b* b* are pointed reversible slitting-knives,
adjustably attaclied to the arms 2 by mmeans
of the slotted blocks and set-screws 0?, so that
their points shall project through the grooves
In the guide-blocks above the upper surface
of the bed, when the arms are reciprocated by
the oscillations of the needles in the inagnet
D, The cutting-edges of the knives stani
at the rear next the emde-bed, so as to slit
the fillet of paper as it is drawn along by the
cylinder. |

b% UF ave guide-bloeks, sceured (o the cover
of the guide-bed by means of set-serews O
S0 that their slots shall register with the slofs
in the guide-Llocks 2.

Each bLlock 08 carries an embossing roller

or style, /7, to bear down, umler the werght of

the cover, upon the fillet of Paper as 1t passes
over the bed, and form parallel grooves there-
in by pressing it into the erooves of the lower
blocks 4% The rollers also expand or widen
the slits in the record. The guide-blocks (8
are properly grooved for this purpose, such
grooves being the requisite distance apar: to
register with the grooves in the feed-cylinder
D, and the grooves of the (ransmitting devices.
Any preferred design may be oiven to the
cmbossed tracks in the Daper, by giving a cor-
responding form to the grooves in the gnide-
blocks 0%, or to the periphery of the embossing-
rollers. | | - S

India-rubber Llocks ¢ are sceured within
the guide-blocks 0%, to bear down upon the
points of the slitting-knives, and insure their
cutting, such bearing-blocks being adjusted
by set-screws U4,

Y is a pressure-roller covered with leather
or other elastic material, and mounted upon
tiie lower end of a lever, V7, so as to hold
the fillet of paper in contaet with the front
side of the feed-cylinder I when the paper
Is being drawn forward. The lever is PIv-
oted centrally to one of the uprights of the
Arame; and carries one end of an adjustable

spring, K, the other end of which is secured |

to the pivot, the purpose of such SPring Leing

| 10 bear the pressure-roller against the feed-

cylinder. The upper end of the lever termi.
nates in a finger-piece, J’, by pressing upon
which the roller V is removed from contait
with the feed-eylinder, in which position it
may be held, when desired, by any convenient
locking device. | ‘*

Q° 18 a lever hung at ¢7 to the upright of the
frame beneath the feed-cylinder, with its up-
per end Iying against the inner side of a Pl
projecting from the end of the pressure-roll-
er V, and its lower end against a cam, o,
mounted upon the sleeve m’® of the calling-in
frame. The form and position of this cam
upon the sleeve are such as to throw the up-
per end of the lever ¢f forward, and hold the
pressure-roller 'V out of contact with the feed.
cvlinder, when the paper fillet IS nob in oper-
ation over the reciproeating slitting-knives,

The reproducing mechanism is made read y
for operation to reproduce a message by lay-
g a plain uneat fillet of paper upon the guide-
bed, nunder the weighted cover, passing over
the feed-eylinder I, downward behind the
pressure-roller. ' |

When the signal for calling in the station
causes the calling-in frame 22 to move forward
with the registering-wheel, the sleeve m° moves
with it, as already described, and carries the
short radius of the ecam 2 against the lower
end of the lever ¢5%  This releases the PIress-
ure-rolier 'V, so that its spring K shall bear
the fillet of paper against the feed-cylinder D,
to be fed forward., |

As already explained, the induced or mes.
Sage currents of the main line operate the re.
celving-magunet, while corresponding currents
direct from the local battery of a station op-
erate thecalling-inand reproducing maonetsat

.every change in the message carrents. When,

therefore, the polari ty of the reproducing-mag-

et 1s chauged, the slitting-knives are alter

nately reciprocated through the moving paper
to form the slits therein. The length of such
slits corresponds to the pertod of time euach
knife is held upward, while the paper is mov-
g at a uniform rate of speed, and the dara-
tion of their respective upward throws ceases
only with the chauges of the track-fingers in
the transmittine-instrument, [t therefore fol-
fows that the slits reproduced in the fillet of
paper.ag tae reeeiving station will be fac-sim.
iles of those forming the record at the trans-
mitting-station, provided the fillets of paper
move at the same speed, |
The method of effecting a uniform move-

‘ment of the paper at all the stations 1 will
presently describe.

The caliing-in frame of the recelving station
Is held forward upon the registering -wheel
antil all the message has been received and
the throwing-out frame brought into action,
when it moves back upon the wheel, so that
the cam 0* shall again operate the lever ¢f

to throw the pressure-roller V out of contact
with the feed-cylinder, and stop the further
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movement of the paper until the station is |

called in again.

& is a carved cuide, secured to one of the

uprights of the frame beneath the feed-cylin-

der, for directing the fillet of paper out of the
instrament, and «* «® are the blades of & pair
of shears for cutting off the paper after it has
left the eylinder. Theupper end of the curved
onide is formed w
per down between the blades, which occupy @
horizontal position just under 1ts lower edge.
The lower blade &° is attached to the upright
of the frame, and the upper movable blade &*
is attached to an upright rod, p, so as to work
over the edge of the fixed blade. |

Therod pisheld inavertical position against
an adjoining upright of the frame by suitable
guides, and is formed with a crank or handle
at its upper end, by which 1t is operated to
swing the blade ¢® inward 1n contact with the
fixed blade and cut off the fillet of paper. Its
lower end is surrounded by a coiled spring, p’,
one end of which is made fast thereto, and the
outer end is secured to the bed of the instru-
ment. The tension of this spring is such as
to throw open the blades of the shears after
the rod p has been released, and to press the
swinging blade down npou the fixed blade, for
- the purpose of insuring the proper cutting ac-
tion. '- |

The fixed blade occupies a position agalnsh
o shoulder formed in the curved ouide, as
shown in TFig. 23, or is otherwise connected to
the latter in such a manner that 1ts cubting-
edge shall lie behind the plane of the guide,
out of the path of the paper from which the
strip or record has been cut. By this pro-
vision the eud of the paper 1S prevented from
catching on the blades of the shears or fiylng
after the record is cut off.

When a message is being received and re-
produced at a station, the two helices of the
receiving-magnet are autom atically connected
to form one helix, for the purpose of inereasing
the power of the magnet to effect the changes
in the polarity of the reproducing - magnet.
\When the station is not receiving & message,
the helices of its receiving-magnet are discon-
nected and joined separately to the main line,
for the purpose of offering less resistance to
the passage ot the line-current through them.
Therefore, the power ot & receiving-magnet 18
increased, when recelving & message, by the

Jecrease of couducting resistance in the re- )

ceiving-magnets ot all the other stations with-
in reach of the line-current.

The mechanism for automatically connect-
ing and disconnecting the two helices 18 con-
structed and operates as follows: R! IR2 R? are
three bent levers, pivoted to a corresponding
namber of uprights secured to the frame of
the instrument, being insulated therefrom, and
arranged in front of and below the sleeve m’.
The front ends of the levers are weighted and
provided each with a platina hammer, to rest
down upon corresponding platina anvils in the
standards, while their rear ends

ith a loop to direct the pa-

-

to rest down upon its anvil.
connection between the 1inner

terminate | ing-station.
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series of cams, 7', se-

within the path of a
9, to the sleeve

cured by an insulating-strip,
mb, as shown in Iig. 2. . |
The outer end o° of the inner helix in the
recciving-magnet 18 bifurcated or branched to
connect with the anvils of standards R! and
R?, and the inner end 0? of such helix, after
joining the wire t9 of the main line, connects
with the anvil of the standard I The inner
end o7 of the outer helix 18 branched to con-
neet with: the hammers of the levers R? and
R3, and the outer ond of of such helix, after
joining the main wire t°, connects with the -
anvil in lever Rl The inner ends of the
weighted levers are SO curved or provided
with projections that when a station is called
in to receive a message, and the sleeve m® ro-
tates forward with the calling-in frame, the
cams ° will raise the hamiers of levers R!
and R3 and permit the hammer of the lever I}
This forms a
end of the outer
Lelix and the outer end of the inner helix, and
malkes of them a continuous helix during all
the time a message is being received and re-
produced. After the message has been re-
ceived, and the receiving-station thrown out
of communication with the transmitting-sta-
tion, the cams operate to raise the hammer
R, and permit the hammers R! and R? to drop
down upon their respective anvils. The two
helices are thus separhted so that the current .
of the main line shall pass through both si-

multaneously. | - o
A fourth platina anvil and lever-hammer, R
are arranged beside the others and interposed
in the wire ¢!, which conuects the local bat-
tery with the curved lever y'!! of the transmit-
ting devices, one end of the wire being coln-
nected to the hammer, and the other end to
the anvil. The function of these devices 1s to
notify the transimittin g-station that the recelv-
ing station has been called in and is ready to
receive the message. For this purpose the rear
end of the lever is notehed to form one or more
teeth, so that, when the sleeve mS moves for-
ward, as above described, one of 1ts cams, 1,
will strike the teeth, and then fall into' the
notehes bebind them. When in contact with
a tooth, it presses down the rear end of the
lever, and raises the hammer at the front end
out of contact with the anvil to break the cir-
cuit between the local battery and the lever
g/, and when 1t passes into the notches the
] and drops down upon the

hammer is released
anvil to make the circuit. By this means the

eircuit is rapidly made and brolken one or more
fimes in succession, according to the number
of teeth and notelies in the lever, and the re-
sult is that, when the circuit is made, the cur-
rent from the local battery of such receiving:-
station passes through the ealling-in magnet,
the reproducing-‘-1113guet5 and the helices of the
induction-coil, back to the opposite pole ot the
battery, as already explained, thereby indue-
ing a current in the main line at the receiv-
The effect of this induced current
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is to oscillate the upright arms of the receiv-
Ing-magnet back at the transmitting-station,

and so assure the operator there. that the re-

ceiving-station is called in ready to receive
the message. After these preliminary signal-

changes in the circuit of the local battery at

the receiving-station the contact of the Lam-
mer and anvil is necessarily continued while
the message is Leing received and when the
station is thrown out. | -
To establish a uniform movement of the fil-
lets of paper at all the stations of a line, the

driving - shafts B are adjusted to the same.

speed, which is measured by the vibrations of
a pendulum at each station in the tollowing
manner:

J? is a wide metal bar, pivoted at its lower
end to one of the legs of the instrument under

or near the transmitting devices, and slotted
at 1ts upper end for the passage of a set-
serew, /7, by which it may be adjusted to the
right or left. 72 is the pendunlum, hung from
the bottom piece of the frame, but insulated
therefrom so that the flat piece g', at the lower
edge of the weight, shall alternatel y strike the
upright points of a crescent-shaped metal
trip-plate, ¢°, when the pendulum is vibrated.
d'he trip-plate is secured to & long sleeve, ¢2,
mounted upon a front-projecting pin of the
upright bar. The inner end of the sleeve car-
ries an upright platina.faced arm, ¢*, which is
thrown alternately to the right and left against
platina-faced stop-pins ¢5 when the pendulam
18 vibrated to oscillate the trip-plate and its
sleeve. The stop-pins are secured to the up-
right bar upon opposite sides of the sleeve,
being properly insulated from the bar, and are
connected respeectively Ly the wires @8 and
to the wires t! which join the anvils of the
transmitting devices to the helices of the re.
producing-magnet. The upright bar is msu-
lated from the frame, and the trip-plate is
insulated from the bar by snitable means,
h*1s a weighted right-angular finger-piece,
hung upon the pivot 75 of the pendulum, so0
that its weighted end shall extend within the
space formed between the hottom of the frame
A and an angular arm, 7%, secured therato, as
shown in Tig. 1. The upper and lower sides
of the finger-piece are provided with a platina
point orhammer, 2%, tobear alternatel y against
corresponding points or anvils S in the frame
and arm. Its normal position holds the two
lower points in contact, and disconnects the
two upper points. | '
The wires t1 and #2, from the local battery,
connect the lower point in the arm 4° with the
rock-shaft of the receiving-magnet D’ and a
wire, #%%, connects the upper pointin the frame
with the crescent-shaped trip-plate. To form
the eircuit from the battery to the trip-plate,
(the lever '/ of the transmittin g devices being
down uponits loweranvil,) the operator presses
‘his finger upon the weighted finger-piece, so

as to raise the welghted end in contact with
the wire %%, and lift it from contact with the
wire of the receiving-magnet. This throws |

{ next set in motion by

| the latter out of the cireuit, and sends the cur-

rent from the battery along the sleeve of the
trip-plate to its arm g*. The pendulum, being
the operator, will vi-
brate quite a number of times to oscillate the
arm g* against the stop-pins, and send the
current alternately through the wires ¢
and ” 7% to reciprocate the slitting-knives of
the reproduncing-magnet. The len gth of time
the knives are held projected through a mov-

Ing fillet of paper depends upon the length of

the pendulum vibrations, while the len gth of
the slits depends upon the speed of the paper
throungh which the knives are held. 11, there-
fore, the vibrations are known, the speed of
the paper can be readily ascertained to deter-
mine the length of the slits. For example, if
the instruments of the line, when made and
put up, are adjusted to run off two feet of pa-
per at every four beats or half-vibrations of
the pendulum, and it is desired to change the
movement of the paper to one foot per second,
the operator adjusts the speed of the driving-
shatt so that it shall feed the paper three

inches for every beat of the pendulam. If

the paper is to be moved four fect pber second,
the operator adjusts the speed of the shaft to
teed one foot for every beat of the pendulum.
The method of determining when the paper is
moving at the requisite speed is to neasure
the slits produced at every beat of the pend-
ulum. | | . |
All the pendulums of the line are made
alike, so that their vibrations shall be equal,

and -thereby furnish a standard measare of

time at all the stations. If any change is re-
quired in the speed of the paper, all the sta-
tions are notified from the main otfice, and the
required change specified. The operators then
regulate the speed according to the beats of
the pendulum, as above described. By this
means the paper at all the stations is made to
move at the same speed, to transmit and re-
produce fac-simile records. -

¢g° is a horizontal arm attached to the frame
A near the pendulam, and ¢% is a long thin
spring connecting its outer end to the oscillat-
Ing arm ¢*, to prevent the recoil of such arm
when thrown against the stop-pins by the
pendulum. The holding-arm g’ 1s adapted for
adjustment by any suitable means, to regulate
the tension of the spring.

- T'he set-serew f7, which secuares the upright
bar f%in place, also permits the lateral adjust-
ment ot the bar to hold the vertical axis of the
pendulum, when at rest, in line with the cen-
ter of oscillation of the tri p-plate, for the pur-
pose of preventing the armr ¢* from strikin o
one stop-pin sooner than the other when the
pendulum vibrates. This equalization in the
deflection of the bar ¢* from the vertical line
of the pendulum insures uniformity in the
length of the slits, by which the required
speed of the paper is ascertained. Without
1t the length of the slits would Dbe unequal,
and could not afford a correct guide for the
purpose. | |
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‘In order to prevent atmospherie electricity | upon the-dial shows the amount of resistance.

upon the main wire from passing through the
receiving-magnet of a station, to burn the
helices or otherwise injure the instrument, a
liehtning-arrester, Z!, shown in Figs. 30 and
31, is interposed in opposite ends of the main
wire as it enters the magnet from each side of
the station. They are each composed of two
orooved lhalf-cylinders of metal, clamped to-

cether upon a piece of fine insulated wire, 7%,
placed in the main wire, and the outside of

ecach cylinder is joined, by a large wire, Z°, to
‘the opposite end of the main wire, beyoud
the opposite eylinder, so as to condunct astrong
atmospheric current along the main line past
the station, without permitting it to enter and
burn the fine wire of the receiving-magnet.
The insulation of the wires Z* is sufficient to
direct the induced message-currents into the
helices of the receiving-magnet and prevent
them from passing the station through the ar-
resters; but this insulation is entirely over-
come by the strength of the atmospheric cur-
rents, which therefore pass the station with-
out the liability of injuring the instruments,
as above stated. | | |
The ends of each wire Z°® are joined to a he-
lix, Z* and the belices are arranged one with-
in the other, in the same manner as those
heretofore described. Z° is a magnetic needle
pivoted to a dial-plate placed within the axial
aperture of the helices. The needle stands at
o certain predetermined point upon the dial,
when the insulation of the wires Z* is perfect
and the line in working order; but when the
insulation becomes defective, from any cause,
the needle will be deflected to the right or
left by the escape of the message-current
tbrough one or the other of the lightuing-ar-
resters. The extent of the deflection shows
“upon the dial the extent of the defect, and 1n-
dicates the needed repairs. -
- 76 are switches pivoted to suitable insulated
supports, between the ends of each wire Z7°,
as they join-the lelical wires, (shown clearly

in Fig. 31.) The switclies, when turned to con-

nect both branches or ends of a wire, cut off

the current from the helices; but, when turned

out of contact with such branches, allow the
current to pass through the helices. They are
asually arranged to keep the currents cut off,
“and are only turned to let them pass through
“the belices when the insulation is to be tested
by the maguetic needie and dial. This, how-
ever, is not absolutely necessary, because they
may or may not stand normally cut off, as pre-
torred or found most desirable. X!is an ad-
justable resistance-coil, provided with an in-
dex-finger and dial, and inserted in the Jocal
line, as shown in Iig. 31. The object of this
arrangementis to enable the operator to gradu-
ate the condueting resistance in the local
cireuit so that the surplus power of the bat-
tery may be utilized, and the working-force o1

the battery kept the same during the latter

part of its use, as when the battery is first

~pat up. The de

ection of the index-finger | the transmitting-station,

When the power of the battery 1s great,.
the resistance is made proportionally great,
and as the power decreases, the resistance is

also decreased, until no surplus power exists,
thereby maintaining a uniform working-power.

- To determine the amount of battery-power,
an ordinary galvanometer, X2 is connected to
the resistance-coil X!, so as to form a part of
the local cireuit, as shown in Tigs. 5 and 31.
By means of the resistance-coil the operator
is enabled to adjust the conducting resistance
in the local circuit so that the needle of the
calvanometer will be deflected to a point on
its dial that indicates sufficient power.of the

Dattery to produce induced currents along the

main line suitable for the antomatic transmis-
sion of messages. o

When it is desired to cut out the induction-
coil at a station, for the purpose of adjusting
the movements of the paper by the pendulum,

‘a pivoted switeh, Z7, is ingerted in the wire of .

the induction-coil, between its commencing
and terminating ends, as shown in Fig. 9, or
by inserting it in a branch wire, Z°, connect- )
ing such ends, as shown in Jig. sl. '

The paper fillets for both the original and
reproduced records are prepared for use by
treating them with an extra sizing ot glue, in
order to prevent them from being torn by the
knives during the slitting operations.

The drawings herein illustrate one form of
my invention, but I desire it understood that
I do not confine myself to such form, so long
as [ do not depart from the principle of my .

invention.

I claim as my invention— _

1: In electric telegraphs, the system of com-
municating message - symbols by means of
straight slits in a fillet of paper arranged al-
ternately in two parallel lines, each slit repre-

senting a symbol distinguishable by its length

from the other symbols. |

2. The mode or method of automatically
transmitting electric telegraph - symbols by
means of a moving fillet of paper containing
two parallel rows of message-slits, which vi-
brate @ local cireuit-cianger, to send alternate -
reversed currents on the main wire, substan-
tially as described. - |

3. The automatic transmission of telegraph-
symbols by alternate induced electrie currents,
caused to pass on the main wire by a moving

fillet of paper containing two parallel rows of

message-slits, through which two track-fingers
alternately drop as the paper moves.to oper-
ate a local vibratory circuitechanger, substan-
tially as described. | o -

4. The mode or method of automatically re-
producing electrie telegraph symbols by the

‘alternate reciprocations of two slitting-knives

throungh afillet of paper moving over them, the
length of theslits corresponding withthe period
of time each knifeisin turn held through the pa-
per, and the daration of the respective throws
continuing until the track-fingers change at
so that the slits re--
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produced in the fillet of paper at the receiving-

~station shall be fac-similes of those forming
the record at the transmitting-stations, sub-
stantially as described. o
0. Controlling the electric currents induced
in the main line through the medinm of the

moving record and vibratory circuit-changer

by the length of the message-slits in the record,
so that the length of time between each car-

rent will exactly correspond to the distance.

between the beginning of one slit and the be-
ginning of the next adjoining slit in-the oppo-
site row, substantially as described. |
0. The transmitting and reproducing mech-
anism of an automatic telegraph apparatus,
operated from the same driving-shaft Ly two
illets of paper moving at equal speed, sub-
stantially as deseribed, for the purpose speci-
fied. |
7. The feeding mechanism for the transmit-
ting and reproducing devices, mounted upon
the same driving-shaft, substantially as de-
sceribed, for the purpose speceified. |
3. The toothed feed-cylinders D I, each con-
structed with two parallel peripheral grooves,
the grooves in one being the same distance
apart as those in the other, substantially as
described, for the purpose specified.

9. The driving-shaft B, having its bearings
upon the friction-wheels mounted upon a coun-
ter-shaft beneath it, substantially as described,
for the purpose speciied. :

10.. The shaft B, driven by two frietion-col-
lars, or other surfaces mounted thereon, so as

~ to clamp the hub of the driving-wheel or oth-
er motor between them, and transmit its mo-

tion to the shaft, substantially as deseribed.
11. The combination of a governor with the

friction-collars, for the purpose of controlling

the speed of the shatt by regulating the fric-

tional contact of the collars with the huab of

the driving-wheel, substantially as described.

12. I'he governor, cousisting of the crossed
ball-levers G, pivoted to the driving - shaft,
the bent springs H, and the adjusting-springs
J J, substantially as deseribed. -

13. The governor, connccted to the frietion.
~collar P by means of' the links Ii I, the con-
neeting-rod M and the pin @, the links and
connecting-rod extending longitudinally witl-
in the hollow driving-shaft, substantially as
described. |

14. The toggle - joint, formed by the combi-
nation of. the connecting rod and links I
with the governor-levers, substantially as de-
scribed. : | |

15. The combination of the ring P’ and piv-

oted pins R, with the friction-collar P, to pre-

vent the guide-pin Q from binding within the
slot of the driving-shaft when the collar P is
moved by the governor, substantially as de-
scribed, I -

16. The combination of the soft washers ¢ q,
with the friction collars P ¢ on the hub of the
driving-wheel, substantially as described, for
the purpose specified.

17. "Fhe friction-collar 4, held upon the end

will

D substantially as deseribed.
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of the driving-shaft so as to bear against the
outer end of the driving-wheel hub, substan-

tially as described. _
15. The friction-collar ¢, adapted {or adjust-

‘ment to regulate ‘the pressure of the wheel-

hub against the friction-collar P, sibstantially
as described, for the purpose specified.. |
19. The combination of the bernit springs II
with the governor, to counterbalance the cen-
trifugal force of the balls when in motion,
until the driving-shaft has reached or nearly
reached the speed required for feeding. the
fillets of paper in transmitting and reproduc-
ing & message, substantially as deseribed. -
- 20.. The bent springs H of the governor,
adapted for adjustment by suitable means to
regulate the centrifugal force necessary for
throwing out the governor-balls, and thereby
determining the required speed of the driving-
shatt to feed the paper, substantially as de-
scribed. —_— . o
21, Theauxiliary springs J J,combined with
the bent springs of the governor, and adapted
foradjustment to determine the foree required
In excess of - the bent springs, to counterbal-
ance the centrifugal force of the governor-
balls, which is necessary for disconnecting the
friction - collars from the driving - wheel hub,
substantially as deseribed. |

22. The governor - levers, having an equal-
1zed movement upon opposite sides of the driv-
ing-shaft, for the purpose specified. |

23. The combination of the racks N N and
pinion K with the governor-levers and driv-
ing-shatt, for equalizing the movements of the
governor-levers, substantially as described.

21 Thearms H?, combined with the driving-
shaft, to limit the outward throw of the QOV -
ernor-levers, substantially as described.

25. The combination of the oscillating rock-
shaft of the electro-magnet D/ with the
driving-wheel of the shatft B, sabstantially as
described, for tlie purpose specified.

26. The magnet D, having its covers con-
structed, as described, to permit-a long oscil-
lation of the permanent magnets s between

th>m, for the purpose specified.

2i. The cireuit-changer, consisting of the
grooved whole and halt bands b ' e¢¢/, mounted
upon the Insulated sleeve ¢ of the drivine-

“wheel hub, eombined with the (:{imlucting-

rollers « a! a® a®, having electric connection
with -the battery and the belix of the magnet

25. The grooved half'bands ¢ ¢, separted
from each other upon the sleeve of the wheel-
hub, and joined, one to the whole-band b, the
other to the whole band 0/, substantially as
described, for the purpose specitied.

29. The conducting-rollers a «' «? a’, sup-
ported upon the joints w w! 10? w0 by the up-

right arms 9%, so as tor hold the rollers a «!

within the grooves of the bands¢ b’ upon one
side the wheel-hub, and the rellers «? a® within
the grooves of the bands b ¢ upon the opposite
side of the hub, substantially as described, for
the purposes specified. |
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30. The insulating -eveners a', combined | moving at such high speed as to carry the

with the upright arms 92, to connect each pair
upon opposite sides of the wheel-hub, substan-
tially as deseribed. o

31. The combination of the spring all with
the insnlatine-eveners, to draw the upright
arms toward the wheel-hub, for the purpose of

holding the conducting-rollers with equal force

‘within the grooved bands, substantially as de-

‘seribed. : | _ -
32, The combination of an electric governor
with the driving-wheel, for the purpose of

equalizing and regulating the speed of the

driving-shaft to feed the. fillets of paper 1n
 transmittine and reproducing a message, sub-
stantially as described. R
33. The combination of an oscillating elee-
tric governor with the driving-wheel, substan-
tially as described. --

‘314 The combination of a resistance-coil with | _
upright, «/, of the frame, and weighted at

the electric governor, to prevent unnecessary
waste of the battery-foree required to operate
the driving-shaft, substantially as described.

35. The arrangement of the resistance-coil |

upon- thee driving-wheel, substantially as- de-
scribed, for the purpose specified. A

36. The electric governor consisting of the
ring a2, provided with two oovernor-balls and
the supporting-arms ° 2, forming arock-shatt,
substantially as deseribed, for the purpose
" specified. - L
37. The electric governor, mounted upon the

face of the driving-wheel by means of 1ts in-
sulated rock-shaft, substantially as deseribed. -

33. The electric governor mounted upon

“the face of the driving-wheel, so as to stand

at an angle therewith when at rest, substan-

tially as described, for the purpose specified.
29. The combination-of the insulatéd con-

ducting-springs » v' with the driving - wheel, .

substantially as deseribed. o

- 40. The combination of the roller a® with
one of the balls of the oscillating covernor,
~ substantially as described. |

41. The combination-of the oscillating elec-

tric governor with the driving-wheel and ve-
sistance-coil thereon, to throw the latter into,
and out of the circuit: throungh the driving-
magnet 1/, for the purpose of maintaining
the driving-wheel at a uaniform velocity with-
out exceeding the maximum quantity of bat-
tery-force required for operating the driving-
shaft, substantially as deseribed. o
49 The combination of the inner spring v
with the whole and half bands on the hub of
the driving - wheel, and with the governor-
ring, for the purpose of forming a cirealt
from the battery to the drivin o-magnet when
the driving - wheel is moving at’ such low
speed as to carry the. governor-roller &° 1n
contact with the spring, substantially as de-
seribed. | a

43. The combination of the resistance-coll .

and outer spring v! with the inner spring and
its connections, to send the current through
the resistance-coil when the driving-wheel 18

specified.

oovernor-roller a° in contact with the spring
!, substantially as described, for the purpose
44. The combination of the spring v»* with
the driving-wheel and eleetric governor, sub-
stantially as‘described, for the purposes spect-

fied. - |

- 45. The holder o', pivoted to the driving- o
wheel, to press the governor-roller outward in -

~contact with the inner spring o, and thus
I close thé circuit from the battery to the mag-

net, for the purpose of starting the driving-
wheel in motion, substantially as described. .

46, The holder 0% adapted to be automati-
cally turned back from the covernor-roller by

means of a trip or stop, »”/, with whick 1t
comes in contact when the wheel rotates, sub-

stantially as described.

47. The trip or stop w''Y, i)‘ivoted to a short

oue end so as to hold it out of operation un-
til moved into the path ot the holder by the -

operator, substantially as described.

48. In the transmitting - instrument, the |

| combination of a feed-eylinder with the guide-

bed and track-fingers, for-the purpose of draw- |
ing the fillet of paper containing the record
over the bed to operate the track-fingers, sub- -

stantially as described.

49, Inthe transmitting-instra ment, the com-
bination, with a circu't-changer, "/, of" a eir-
cuit-breaker, ¢/, having electric connection .‘
with the local battery, so that when the pa- -

per is moving over the circuit-breaker a cur-"

rent from the battery will be Sent through the

reproducing - magnet, the calling-in magnet,

and the primary helices of the induction-coily

rents in the main wire, substantially as de- -

sceribed. - - - o |
50. The combination of track-fingers or
other devices for vibrating the circuit-changer
to reverse the currents in the main line, while -
the fillet of paper is drawn over, the guide-

Ded of the transmitting-instrument, substan- -

tially as described. I |

51. The circuit-changer G/, combined with
the guide-bed of the transmittin o.instrument,
snbstantially as described, for the purpose
specified. o o

59. The circuit-changer, articulated to the
under side of the guide-bed, and formed with a

“yoek-bar, ¥/, across itshub, to receive the al-

ternate action of the track-fingers, substanti-

ally as described, for the purpose specified.

53. The combination of the circuit-changer

O with the two anvils ¢/ ¢g"'’, which are

separately connected to the local battery of a
station by wires ¢'° #!° passing through the re-

producing and calling -1in magnets, and the

primary belices of th'e-iudu’ctlic}n-“qpil';""S'ubSta,u-'

tially as described.

L L]

54. Thetwo anvils gf.”-'.'"g“_'” ,'s'u'pp(jrtéd by the

pendent arm b/ upon opposite sides of the
circuit-changer, substantially as described.
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adjustment upon the .pendent arm b0/, sub-
stantially as deseribed. |

o0, The anvils ¢/
nection with the stems of the eccentrie anvils
on the reproducing-magnet, substantially as
described. '_ .' .

57. The combination of the permanent mae-
“netie bar ¢ with the soft-iron ring which
forms the lower termination of the circuit-
changer G, for the purpose of preventin othe
recoil or rebound of the latter when it is
thrown in contact withits anvils by the track-
ingers, substantially as deseribed.

- 98. The magnetic bar ¢/, supported within
the soft-iron ring of the circuit-changer C/
by means of the arm 0" on the under side of
the guide-bed, substantially as described.

oY, The guide-beds O and ¥, swiveled or
pivoted to the frame of the instrument go as
to have a lateral swing controlled by a yield-
Ing connection for the purpose of compensat-
g for irregularities in the movements of the
paper fillets to the feed-cylinder, substantially
as described. S -

6). The supports for the guide-beds, con-
sisting of the tubular bearings fittin g over up-
right shafts mounted upon, butinsulated froin,
the {frame of the mstrument, substantially as
deseribed. | '

- 61, The -yielding connection between the
guide-beds and main frame, adapted for ad-
justment to regulate the lateral swing of the
beds, substantially as described.

62. The combination of an adjustable gage
side and. an adjustable Spring pressure-bhar
with the guide-beds O” and 7, substantially
as described, for the purposes specified.

63. The adjustable gage sides of the guide-

beds, formed with recesses along their inner |

~edges, for the purpose of preventing the ed oes
of the paper fillets from wrinkling or curling
up as they are drawn over the beds, substan-
tially as described, S -

- 64, The spring pressure-bars, each provided
with two shouldered cross-pieces adapted to
it within deep transverse erooves of the guide-
beds, so that their shoulders shall bear against
~one edge of the moving paper, and hold it up

to the gage side, substantially as described.
05. The stop-pins inserted in each of the
‘guide-beds to limit the forivard movement of
the pressure-bar after the fillet of paper has

Passed out of the bed, substantially as de-

scribed. o -

66. The guide-beds O ¥, c¢ach provided
with a hinged cover or pressure piece, to hold
down the paper fillets as they
beds, substantially as desecribed.

07. The covers of the guide-beds O l,
adapted for adjustment to regulate the press-
ure upon the paper fillets by means of set-
screws, which support the covers upon their
points after passing up th rough the guide-beds,
substantially as described, - o |

08. The covers of the guide-beds O 1,

g'""", having eleetrie con-

‘when the covers are

~described, for the purpose

pass over the

adapted to be held down upon tlie serews by
a welght or spring, substantially as described,
for the purpose specified. | .

09. The combination of the shouldered ¢ross- |
bars with the cover-hinges of the gulde-beds,
for moving back the Spring pressure- hars
SWung - open to prepare

the beds for receiving the paper fillets, sub-

stantially as deseribed.

0. The flat spring #/, adjustable holder n'’,
and front projection n, for connecting the
sleeve of the guide-bed O to one of the up-
rights of the frame, substantially as described.

1. The guide-bed Q" of the transmitting-
Imstrument, formed with parallel ATO0Yes m m/
to receive the embossed tracks in the fillet of

paper, substantially as described, for the pur-

pose specified.

(2. The guide-bed and feed-evlinder of the
transmitting-instrument, formed with corre-
sponding parallel grooves to receive the emn-
bossed tracks in the fillet of paper containing
the record to be transmitted, substantially as
specified.

5. The combination of two parallel /-
shaped ribs with the under side of the ¢over
m'’, tofit into the grooves of the ouide-bed O,
for the purpose of properly gmiding the filleg
of paper and preserving the form of 1S ent-
bossed tracks therein as it is fed over the bed,
substantially as described. | |

74. The combination of two spring track-
fingers with the cover of the guide-bed O, s0
that their points shall project down through
the y-shaped ribs therein, substantially as
described. | - : |

5. The spring track-fingers having an in-
dependent articulation upon the cover of the
guide-bed O by mounting their huabs e/ ¢/
separately upon the short cross-shaft K, sab-
stantially as described. | o

¢6. The combination, with the track-fingers,
of the set-screws &/ and their holding - arms,
for the purpose of adjusting the lateral posi-
tion of the track-fingers within the embossed
tracks of the fillet of paper passing over the

guide-bed, substantially as described.

7. The combination of the slotted ouide-
block j* with the cover m/, for the purpose of
gulding the points of the track-fingers within
the tracks of the paper passing over the bed, -
substantially as described. |

78, The combination of a pivoted handle
with the cover of the gnide-bed O, to raise
the points of the track- fingers from contact
with the fillet of paper without ralsing the
cover, substantially as described, for the pur-
pos: specified..

9. The handle j, pivoted to the top o[’ the

cover m// in rear of the track-fin gers, and pro-
vided with a weighted extension, j§//, to hold
1t in an upright position, substantially as de-
scribed. | |
30. The handle provided at its front with a
right - angular arm, JU 1 to limit the for-
| ward movement of the handle and bear down
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ihe rear ends of the track-fingers, for the pur-
pose specified. - ) o

31. The combination of the orooved guide-
blocks b6 with the guide-bed V
ducing mechanism, substantially

39 MThe combination of a
inder with the nngrooved gnide-bed of the re-
producing mechanism, to draw the. fillet of
paper over the reprodueing - knives, substan-
+ially as described. --

35 The combination of an antomatic press- |
are-roller with the feed-cylinder of the repro-
as described,

ducing mechanism, substantially
for the purpose specified. . |

34. The combination, with the cuide-bed U/,
of two reciprocating knives, operated by =
magnet, substantially as described. |

85, The shelf ¢f, adapted for vertical adjust-
ment upon the sleeve of the guide-bed ¥, to
regulate the position of the reproducing-knives.
with respect to the upper surface of the bed,
substantially as described. . .

'36. The shelf ¢, combined with. the flat
-gpring ¢', to connect the sleeve of the guide-
bed U with an adjustable holder upon one of
the uprights of the frame,
seribed.

a7 The shelf ¢, combined with the sleeve.

of the guide-bed ', to support the reproduc-
ing-maguet, substantially as described.

38 An electro-maguet provided with a rock-
- shatt to alternately reciprocate two pointed
knives throngh the grooved blocks 0° of the
cuide-bed when the polarity of such magnet
is changed to oscillate the shaft, substantially
as described. | .

89, The pointed slitting - knives b* 0%, sup-
ported upon the vibrating needles ot the re-
producing - magnet by means of the upright
arms ¢, substantially as described, for the
purpose specified. S
90, The slitting-knives of the reproducing-
magnet, guided vertically within the orooved
blocks by means of the onide-pins b7, and the
supporting-arms a'?, substan tially.asdescribed,
tor the purpose specilied. | |

91. The combination of the embossing roll-
ers or styles 39 with the guide-bed IV and 1ts
cover, substantially as deseribed, for the pur-
pose specified. - o

09 The india -rubber blocks ¢, combined
with the guide-blocks %, to bear down upon
the points of the slitting-knives, snbstantially
as described, for the purpose specified. |

93. The grooved guide-blocks b8, secured to
the front of the cover, for the purpose of sup-
porting the embossing-rollers, substantially as
described. S o

04, The grooved guide-blocks 07 adapted

for adjustment to register their grooves with
the grooves in the lower cuide-blocks 0° ot the
bed, substantially as deseribed, for the pur-
pose specified. | -

05. The combination, at a telegraph-station,

of a calling-in magnet, a reprod neing-magnet, | slitting-knives,

of the repro-.
as described.
orooved feed-cyl-.

substauntially as described.

line at each station by

substantially as de-
through the helices ot the
message-currents of the m ain line, substantial-.

2 Teceiving-magnet, and their electric connec-

tions, substantially as deseribed, for the pur-

pose specified. |

- 96. The combination, at & telegraph-station,
of a receiving-magnet, a calling-in magnet, a
reproducing-magnet, and an induction-coil 1n-
terposed in the main wire, substantially as
described. o |

~ 97. The combination, at a telegraph station,
of a receiving-magnet, a calling-n magnet, @
reproducing - magnet, an induction - coil, and
two primary helices within the induection-coil,

B

93. A compound receiving-magnet com posed
of two soft-iron covers inclosing two helices
wound in the same direction, one within the
other. and interposed in the main telegraph-
thereof the inner end of the inner helix, and
the outer end of the outer helix, substantially
as described. | |

99, The receiving-magnet, provided with a

series of parallel maguetic peedles mounted
hetween the covers upon a {ransverse rock-
shaft, so as to oscillate,
magnetized and demagunetized, by the passage
alternately reversed

ly as deseribed. _ L .
100. The parallel magnetic needles of the
receiving-magnet, provided with an apright

arm carrying two platina hammers, which,

when the necdles tip, arve alternately thrown
in contact with two platina-faced. anvils sup-

when the eovers are.

o1

connecting to the wire

ported upon, bub insulated from, the covers of

the magnet, sabstantially as described.

101. The reciprocating hammers of the re-

“ceiving - magnet, having electric. connection
‘with the local battery for the purpose of oper- -

ating the parts of the reproducing and calling-
in magnets by the direct eurrent from the
battery, while
changed to reciprocate the hammers by
alternate reversal |
the main line, substantially as described.
102. Maintaining the contact between the

the

hammers and anvils of the receiving-magnet

at the receiving-statior, by means of the track-
fingers at the transmitting-station extending
ghrongh the slits of the moving record to hold
the cireuit-changer in contact with oune or the
other of its anvils, substantially as described.

103. The anvils mounted upon the cover of
thie receiving-magnet,and insulated therefrom

ing-magnet, affixed eccentrically to their sup-
porting-stems, for the purpose of

substantially as described.

105. The compound reprod-u'cilﬂlg-magn_et_-
D, provided with two verticall y-reciprocating

substantially as described.

the polarity of the magnet 1S

of the message-currents in

by means of the flanged insulating-tubes d',
eombined with the stems d of the anvils, and
the hollow upright shafts dav, substantially as
| deseribed. : | | -

'104. The platina-faced anvils of the receiv-

adjustment,
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106. The compound calling-in magnet D’/
provided with two inelined laterally-vibrating
plates, substantially as described,

107. . The eombination of an induction-co;l
and a double helix with one battery, to equal-
1z¢ the force of the main-line currents, for the
purpose of securing the antomatie formation
of the message-symbols of the requisite rela-
tive sizes throughout the whole line, and to

prevent like message-symbols from differing

mn length when formed by the passage of the
carrent through ecither helix, substantially as
deseribed.

108, The combination, with the induection-

coil, of an adjustable compound magnet con-.

necting the local battery of a station with the
calling-in magnet, substantially as deseribed,
for the purpose specified. |

109. The induaction-coil combined with the
double helices wound therein, one within the
other, around an adjustable core of sof6 iron,
substantially as deseribed, for the purpose
specified,

~ 110. The core of the primary helices D7 DT,

Inade in several sections, which are adapted
for adjustment. Ly the holding-screws ¢f, for
the purpose of regulating the time required
to magnetize and demagnetize them, substan-
trally as deseribed. |

111. The receiving-magnet, the calling-in
magnet, the reproducing-magnet, and the Pri-
mary helices of the mduetion - ¢oil, having
their corresponding helices wound i the same
direction at g station, so that the carrents
- from the locul battery shall each move through
“the circuit of like helices in the same direc-
tion, substantially as described.

112, The receiving-magnet, the calling-in
magnet, the reproducing-magnet, and the pri-
mary helices of the induction -cotl, havinge their
corresponaing helices wound in the same di.
rection at all the stations of the telegraph-
line, for the purpose of maintaining the same

direction for each current throughout the line,

substantially as deseribed.

115. The platina-faced anvils of the TeCeiv-
ing-magnet, having separate electric connec-
tions with the reproduacing-magnet, substan-
tially as described, for the purpose specified.

114. The mode or method of calling a sta-
tion into communication with a transmittinge-
station fto receive a message, Ly means of a
calling-in magnet at the receiving-station,
which is operated Ly the transmittod signal
to set the reproducing devices in operation,
substantially as deseribed.

115. The mode or method of throwing a re-
celving-station out of communication with a
transmitting-station, after the message has
been sent, by means of u calling-in magnet,
which is operated by the transmitted signal
to throw the reproducing devices out of oper-
atlon, substantially as described. -

116. The mode or method of operating the

calling-in magnet to ¢all in the receivin o-sta-

vibrating plates

| tion, and throw it out of communication witl

the trausmitting-station, by means of signal-
slits cut in the fillet of paper in advance of,
and following, the message-slits, substantially
as deseribed. I

117. A calling-in frame at the receiving-sta-
tion, adapted to be set in motion by the vibrat-
ing-plates of the calling-in magnet to operate
the mechanism by which a fillet of paper is

drawn over the reciprocating reproducing:-

knives, substantially as deseribed. |

118. A throwing-out frame at the receiving-
station, adapted to be set in motion by the
of the calling-in magnet, to
throw out of operation the mechanism Dby
which a fillet of paper is drawn over the re.
producing-knives, substantially as described.

119. The combination of a registering-wheel
with the calling-in frame, the throwing-out
frame, and the vibrating plates of the calling-
In magnet, substantially as described, for the
purpose specified. o o

120. The calling-in and throwing-out frames,
mounted upon opposite sides of the register-
ing-pin wheel, and constructed to engage and
move with the pins, when the latter are Progs-
erly set by the vibrations of the sctting-plates,
substantially as described, for the purpose
specified. |

121. The ealling-in and throwing-out frames,
mounted upon sleeves of the shaft 7, and
counected by suitable ‘mechanism, so as to
move forward with the registering-wheel at
different times, and move back against its rev-
olution, one” after the other, substantially as
described, for the purpose specified.

122.The calling-in and throwing-out framuos,

connected by suitable ntervening mechanism,
so that when the former iy moving forward
with the wheel the latterisriding back against
its revolution, and vice versa, substantially as
described, for the purpose speeified.
125, The combination of the working-beam
and connecting-rods with the slesves of the
calling-in and throwing-out fram es, for the pur-
pose of moving . them in opposite directions,
substantially as deseribed.

124, The combination of a spring-lever with
the working-beam, to sharpen and quicken its
movements, substantially as described.

125. Thecalling-in and th rowing-out frames,
cach constructed of a slotted segmentul regis-
tering-plate, supported from the sleeves of the
shatt B, so that the registering-wheel shall
project through the slots, substantially as de-
scerbed. | |

126. The calling-in and throwin g-outframes,
having their acting edges configured to corre-
spond with the signals which represent a sta-
tion—that is to say, having outlines the same

as those described Ly the pins of the register-
Ing-wheel under the impulses of the recipro-

cating plates m’, when the pins are set by the
proper signals from the transmittin g-station,

. substantially as desecribed.
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9%, The calling in frame, adapted to cause |

the pressureroller to be thrown in contact
with the cylinder, to feed the paper ovel the

reproducing-knives when moved forward by

the registering - wheel, substantially as de-
seribed. |

128. The throwing-out frame, adapted tore-
move the pressure-roller from contact with the
¢ylinder D, to stop the feed of the paper over
the reproducing-knives when moved forward
by the _registering--wheel, substantially as de-
seribed. ' | _

199. The pivoted lever ¢ combined with
“the pres&we-roller V and the cam 0%, on the
sleeve of the calling-in framne, substantially as
deseribed, for the purpose specified. |

130. The combination of the springs »® with
the calling-in and throwing-out frames, to
draw them toward the shaft B /1 for the puar-

pose of engaging the ends of the pins in the

registering-wheel, when such pins are properly
set, substantially as deseribed. o
- 131, The registering-wheel construeted with
peripheral flanges containing the parallel set-
ting-pins, substantially as described.

139. The combination of the holding-band
s with the registering-wheel and its setting-
nins, substantially as deseribed, for the pur-
pose speetfied. .

133, The combination of the tightenin o-pul-
ley and spring with ibe holding-band m7, sub-
stantially as deseribed, for the purpose speci-
fied. o P
134. The beveled uprights ¢*, combined with
theregistering-wheel, to restore the alignmend
of the setting-pius, cubstantially as described.
135. The beveled uprights ¢°, combined with
the registering-wheel, 1o correct any excess Il
the throw of the pins when set by the recipro-
cating plates, substantially as described.
136. The combination of the sliding hori-

zontal rods p*and-the upright cams with the

“calling and throwing frames, for the purpose
of disconnecting them from the pins of the
registering-wheel when they have reached the
limit of their forward throw, substantially as
described. R :
137. The combination of the antoma tic lock-
ing-levers pf and p° with the calling-in and
throwing - out frames, substantially as de-
“geribed, for the purpose specified:

133 The antomatic locking-levers p° and p8,

adapted for adjustment, substantially as de-
seribed, tor the purpose specitied.

139, The shait L of the registering-wheel,
provided with friction-wheels 2, by which 1613
driven frow the upper shaft B, substantially
as deseribed, for the purpose specitied,

140. The mode or method hereln described
of wutomatically joining the two helices of the

receiving-magnet when a message is belug re: |

ceived ata station, for the purpose of 1ncreas-
ing the power of the magnet when receiving a
nmessage Dy tiae decrease.of condueting-resist-
ance in the receiving-magnets of all the other
stations within reach of the current.

justed to the measure of tine

141. The moile or method hercin described
of automatically Jisconnecting the two helices
of the recciving-magnet, and joning them sep-
arately to the main line when their station 18
Lot Teceiving a message, for the purpose of of-
fering less resistance to the passage of the line-
current through thew. - S
149. The insulated levers R RR? R?, having
alectrie connection with the outer helix of the
receiving-magnet, and the main wire joining
such hehix, combined with the insulated anvils
R! R2 R3, having electric connection with the

Suner helix and its main wire, substantially as
deseribed, for the purpose specified..

143, Thecombination ot the calling-in frame
with the insulated conducting levers and an-
vils RY R? R, cnbstantially as described, Tor
the purpose specified. . |

144, The combination of -the throwing-out
frame with the insulated conducting levers
and anvils R R? R, substantially as described,
for the parpose specified. . R

145. The isulated cams 719 combined with
the sleeve of the callin otin frame, for the purs
pose of connecting and  disconnecting the
levers R 1?2 R? and their anvils, substantially
as described, for the PUrPoSes specified. -

146. A circuit-breaker, interposed in the lo-
cal wire of the receivin o-station, and operated

&

by the movements of the calling-in frame to

ke and break the local circuit of suchsta-

“tion one ormore fimes in rapid succession, for
| the purpose of induecing a return carrent 11

the main line which shall oscillate the arms ot
the receiving-ma onet back atthe transmitting-
station, and thus notify theoperator there thabt
ihe receiving station 1s called .in ready to re-
ceive o message, substantially as described.
147. The local cimuit-breaker,_cmisisting of
the insulated hammer-lever and anvil R4 -
terposed In ihe local wire, and operated byone
of the cams 710 on the sleeve of the calling-in
frame, substantially as deseribed.
148. The hammer-lever R+ of the local cir-
cuit-breaker, having 1ts rear end notched, for
the nction of the cam % substantially as de-
seribed, for the parpose speetlied. |
7149, The. mode or method of providing a
stangard measure of time ab each station of a
telegraph-line by means.of a pendalum, whose
vibrations reciprocate the slitting-knives of
fhe several reprodueing - magnets through a -
moving fillet of paper, a oiven namber of
timmes for each vibration, substantially as de-
seribed. | | R
150. The mode or method of establishing a
aniform movetent of the paper fillets at.all
the stations of @ telegraph-line by means of
the several driving-shafts, whose speed is ad-
furnished by
the pendulum at cach station, substantially
ae deseribed. S o |
151. A pendulum for opening angd closing
the cireunit of the reproducing - magnet, 1o al-
ternately reciprocate the slitting-knives in a
given time, tor the parpose of eatting slits 1L




. o 180,096

a moving fillet of paper, and thereby enabling
the operator to determine the speed of the
driving-shaft by measuring the length of the
slits, substantially as deseribed.

102. The combination of {he pendulum 72
g’y with a cireuit-changer, for sending alter-
nate carrents from the loeal battery to the re-
producing-maguet of a station, substantially
as described.

153. The loeal circuit-changer, consisting of
the pivoted trip-plate g%, and its upright arm
g%, arranged within the path of the pendulum,
80 that the lower end thereof shall strike the
upright points of the plate, and throw the arm
alternately in contaet with stop-pins ¢°, the
trip-plate having electric connection with the
local battery, and the stop-pms with the re-
producing-magnet, substantially as described.

164. The combination of a spring, g%, with

the upright arm of the trip-plate, to prevent

the recoil of the arm when thrown in contact
with the stop-pins, substantially as deseribed.

1565. The stop-pins ¢%, and the trip-plate and
arin, supported upon the main frame of the
lstrument by the upright bar f9 the trip-
blate and arm being insulated from the bar,
and the latter being insulated from the frame,
sabstantially as described, for the purpose
specified. .

156. The bar s, adapted for lateral adiast-
menf, for the purpose of equalizing the throws
of the tripping-arm ¢* from its center of 08-
cillation, and thereby insuring uniformity in
the length of the slits, by which the speed of
the paper and driving-shaft is determined,
substantially as described.

157. The weighted finger-piece /2, arran ged
in the local line, to send the current etther to
the crescent trip-plate of the pendulum, or to
the oscillating shaft of the receiving-maghet,
substavptially as described, for the purposes
specified. | - |

158. The curved guides q" a® secured to the
uprights of the frame beneath the feed-cylin-
ders for directing the paper records out of
the Instrument, substan tially as described.

159. The combination of the shears with the
guide af, substantially as described, for the
purpose specified.

160. The shears, consisting of the lower

blade @ attaclhed to an upright of the frame, |

S0 as to lie against a shoulder formed in the
curved guide b and of the upper swinging
blade ¢ attached to the upri ght turning-rod
P, substantially as described.

161. The combination of a coiled spring, pl,
with the upright turning-rod p, for the pur-
pose of pressing one blade of the shears
against the other when in the act of cutting,
and to throw open such blades when the cut.

- ting action ceases, substantially as described.

162. The lightning-arresters 71, interposed
in opposite ends of the main line at a station,
to conduct a strong atmospheric current along
the main line past a station withount entering
the receiving-magnet, and to direct the weak.
er Induced message-currents into the receiv-
Ing-magnet and prevent them from passing
the station, substantially as described, for the
purpose specified.

165. The lightning-arresters Zt, each com-
posed of two grooved half-cylinders of metal
clamped upon a fine insulated wire, Z2, placed
in the main line, substantially as deseribed. |

164. The mode or method of joining the two
Nghtuing-arresters to the main line at a sta-
tion by means of the wires 23 and helices i1,
substantially as described.

i65. The index-finger 75 and its dial-plate,
combined with the helices of the lightning-ar-
resters, substantially as described, for the pur-
pose specified. |

166, The combination of the switches Z¢
with the connecting-wires Z° of the lightning-
arresters, substantially as deseribed, for the
purpose specified. |

167, The combination of an index and dial
with the graduating resistance-coil, to regis-
ter the amount of resistance to the passage
of the battery-current, stibstantially as de-
scribed, | |

168. The combination of a graduating re-
sistance-coil and a galvanometer, to equalize
and determine the power of the battery, sub-
stantially as described. -

169. The pivoted switch Z", in combination
with the wire of the Induction-coil, substan-
tially as deseribed, for the purpose specified.

ROYAL E. HOUSI.

Witnesses:

J. W, KEIrm,
JON. F. BARRETT.
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