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UNITED STATES

PATENT OFFICE.

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

IMPROVEMENT IN ELECTRIC-TELEGRAPH APPA‘RATUS.

Specifieation forming part of Letters Patent No. 180,090, dated July 25, 1876 ; application filed
: February 20, 1874.

“To all whom ¥ may concern:

Be it known that I, RoYAL E. HOUSE, of
Binghamton, in the county of Broome and
State of New York, have invented a new and
nseful Automatic Reproducing -Record Tele-
graph for Postal Service; and I do hereby
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—

Tigure 1, Sheet 1, is an end elevation of the
apparatus. Fig. 2, Sheet 2, is a front eleva-
tion. Fig. 3, Sheet 8, is a top-plan view. Iig.
4, Sheet 2, is a longitudinal seetion of the
driving shatt and its attachments. Fig. 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 nsed at each station. Fig.
6, Sheet 3, is a transverse section of the driv-
ing-shaft, taken in the line x a, Fig. 4. TFig.7,
Sheet 3, is a similar section of the shaft, taken
in the line y y, Fig. 4. Tig. 8, Sheet 4, is a
side elevation of the registering-wheel, show-
ing the calling-in' frame, together with the
tension and setting devices-for the pins of the

wheel. Fig. 9, Sheet 4, is a top-plan view of
the registering-wheel and its devices mounted

. upon the counter-shaft. Iig. 10, Sheet 4, is
a horizontal section of the registering-wheel,
taken in the line z 2, Fig. 8.. Tig. 11, Sheet
4, is a detached section of the registering-

wheel with the pins aligned. Tigs. 12 and 13, .

Sheet 4, are elevations, respectively, of the de-
vices for unlocking the throwing-out and call-
ing-in frames from the pins of the registering-
wheel. Tig. 14, Sheet 4, is a top-plan view of
the magnet from which the main shaft of the
apparatus is driven. TFig. 15, Sheet 4, is a
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 frames. Fig. 17,
Sheet 4, is a section taken through the rim of
the driving-wheel in the plane of the line 2l &l
Tig.18. Tig. 18, Sheet 4,1s a vertical section
of the apparatus through the line 2 22, Pigs. 2
and 3. Tig. 19, Sheet 4, is a_transverse sec-
tion of the driving-magnet through the line
2 25, Tig. 14. Tig. 20, Sheet 4, is a top-plan
view of the reproducing-magnet, with the slit-

ting-knives and their upright arms removed.
Fig. 21, Sheet 4, is a transverse vertical sec-
tion of the guide-bed for the reproducing-in-
strument, taken in the line #* 2%, Fig.- 3, show-
ing the slitting-knives in elevation. Irig. 22,
Sheet 4, shows the several positious of the
slitting-knives and embossing-rollers of the
reproducing mechanism. Fig. 23, Sheet 4, is
a top-plan view of the shears for catting the
fillet of paper, and a transverse section of the
guide for directing the paper away from the
reproducing devices. ¥ig. 24, Sheet 4, is a
longitudinal section of the induction-coil. Fig.
25, Sheet 4, is a transverse section of a guide-
bed, taken through the line 2° 2%, Fig. 18. Fig.
26, Sheet 5, is @ longitudinal section of the
transitting guide bed. ~ Fig. 27, Sheet 5, is
a transverse section of the same, taken in the
line z x, Fig. 26. Tig. 28, Sheet 5, is a trans-
verse section for the supports of such bed.
Fig. 29, Sheet 5, is"a top-plan view of the bed.
TFig. 30, Sheet 3, is a transverse section of one
of the lightning-arresters; and Fig. 31, Sheet
6, is a dlagram 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, .

Similar letters of reference in the accom-
panying drawings denote the same parts.

My invention has for its object to automati-
cally transmit a telegraph message recorded
in a fillet of paper, and to automatically re-
produce fac-simile copies of such record at
any or all the stations of the telegraph-line,

To this end the invention consists, first, in
the system of communicating message-sym-
bols by means of straight slits in a tillet of
paper arranged alternately in two parallel
lines, each slit representing a sywmbol distin-
guishable by its length from all” the other
symbols. . '

Tt farther consists in the method of ao-
tomatically transmitting electric - felegraph
symbols by alternate reversed currents sent
through the main wire by the vibrations of a
Jocal circuit-changer, operated by the moving
fillet of paper containing the message-slits.

It further consists in the automatic trans-
mission of- telegraph-symbols by alternate
electric currents 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 cireuit-
changer.

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

It further consists in the mode or method
ofautomatically reproducing electric-telegraph
symbols by the alternate reciproeations 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
is, in turn, held through the paper, so that the
slits reproduced in the fillet of paper at the
receiving-station shall be fac-similes of those
forming the record at the transmitting-sta-
tion. :

It further consists in controlling the electrie
currents induced in the main line by the
length of the message-slits in the record, so
that the length of time between each current
will exactly correspoud to the distance be-
tween the beginning of one slit and the begin-
ning of the next adjoining slit in the opposite
TOW.

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

It further consists in the combination” of
the transmitting and reproducing mechan-
isms. . )

It further consists in the mode or methiod
of conuecting and diseonnecting the stations
of the telegraph-line—that is to say, in the
mode or method of ealling 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

It further consists in the mechanism and
combination of mechanisms for conuecting
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 cousists in the mode or method
of automatically joining the two helices.of the
receiving-magnet when a message is being re-
ceived at a station, for the purpose of increas-
ing the power of the maguet when receiving
a message by decreasing the conducting re-
sistance in the receiving-miagnets of all the
other stations of the line within reach of the
current.

It further consists in the mode or method
of automatically disconuecting the two Lelices
of the receiving-magnet, and joining them
separately to the. main Iine, when their sta-
tion is not receiving a message, for the pur
pose of offering less resistance to the passage
of the line-current through them.

It further consists in the mechanism and
combination of mechanisms by which the hel-

ices of the receiving-imagnet are automatically
joined and separated.

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

It further consists in the mechanism and
combination of mechanisms by which such no-
tification is effected.

It furtlhier consists in the combination, at a
telegrapli-station, of a calling-in magnet, a re-
producing -magnet, a receiving-magnet, and
their electric connections.

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

It further consists in the combination, at a
telegrapl- station, of a receiving - magnet, a
calling-in magnet, a reproducing-magnet, an
induction - coil, and two primary helices ar-
-anged within the induction-coil.

It further consists in the construction of the
several magnets,

It further consists in their combination with
rarious parts of the apparatus.

It further consists in equalizing the force of
the main-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

induetion coil with the double helix, connect-

ing the local battery with the calling-in mag-
net of a station,

1t farther consists in the combinatiou of an
adjustable magnet with the induetion-coil.

It further consists in winding the corre-
sponding helices of the calling-in magnet, the
reproducing - magnet, the receiving - magnet,
and the primary helices of the induction - coil
in the same dirvection, so that the electric cur-
rents shall each move through the circuit of
like helices in the same direction at each sta-
tion and at all the stations of the line.

It further consists in the mode or method of
establishing a 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-shafts.

It further consists in the mechanism and
combination of mechanisms for effecting such
results, ‘

It further consists in the mode or method of’
cutting off a reproduced record from the fillet
of paper on the guide-bed of the reproducing
mechanisimn,

It further consists in the employment of
lightning-arresters of peculiar construction to
couduct strong atmospheriec currents 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-
ing-magnet, and prevent them from passing
the station.

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

It further consists in the means employed
for ascertaining any defect in the insulation
of thelightning-arresters. . :

Tt farther consists in the method of gradu-
ating the power of a local battery and deter-
mining the amount of such power; and it
cousists, finally, in the coustruction and com-
bination of various parts of the apparatus, as
T will presently describe.

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

In the accompanying drawings, A is the
fraine of the instrument, constructed in any
suitable manner, and provided with two up-
rights, Af, which support the main driving-
shaft B. This shaft is employed to operate
two sets of feeding devices—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 fillet of paper, in which a
received message is recorded, so as o consti-
tute a fac-simile of the record from which the
message was sent. ‘

Tor a proper ‘understanding of the inven-
tion, and to prevent confusion in description,
it is necessary to bear in mwind that each sta-
tion along a telegraph-line is 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 message may be received and
reproduced at one station without beiug trans-
mitted to another.

The shaft B is sapported in its bearings upon
friction-wheels «, placed within the uprights
of the trame, and is provided with a fly-wheel,
C?, and the cylinders D B. These cylinders,
in connection with pressure-rollers, are em-
ployed to feed the fillets of paper through the
transmitting and reproducing instroments,
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 tracks
in 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 eylinders.

The shaft is driven by two collars connected
thereto, so as to clamp the Liab of the driving-
wheel between them by frictional contact, and
transinit its motion to the shaft. The wheel
is driven by electro-maguetisin, as 1 will pres-

ently describe. Tor the purpose of control-
ling the speed of the shaft, I regulate the fric-
tional contact of the collars and hub of the
driving-wheel by means of a governor, cou-
sisting of the crossed levers G, carrying balls
F upon their ends, and pivoted together npon
the shaft between the cylinder D and fly-wheel
C? by a serew or pin, L One-half of the shaft
is eut away for this purpose, and after the
parts have been applied a protecting-cap, I,
is placed over them upon the shaff, as shown
in Fig. 4. L L are short links, 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 8, 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 is adapted to
slide freely upon the shaft, and is 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-
to between the ring P and fly-wheel. Itis
also provided with projections having conical
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
guiding pin Q from binding within the slot of
the shaft when the collar P is being moved by
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, h.
iis a collar or plate mounted upon the eni of
the shaft, so as to bear against the flat outer
end of the wheel-hub, and held in place by the
enlarged head of an adjusting-serew, I, fitting
into the end of the shaft. The collar is pre-
vented from turning upon the shaft by a short
tongue projecting from its 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
b of the driving-wheel between them, and
thereby transmit its motion to the shaft. g¢
are washers of cloth, leather, or other suita-
ble material, placed upon the shaft 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 P
and wheel-hub against the outer eollar i—or,
in other words, to preserve the frictional con-
nection between these two collars and the hab-
by spreading the governor-levers, so as to
straighten the toggle-joint formed Ly the con-
necting-rod M and links L. When the speed
of the shaft Lecomes too high, the governor-
balls are thrown outward by centrifugal force,
overcoming the tension of the springs H, and
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causing the links T to spread apart, and, by
retracting the connecting-rod M, withdraw the
collar P from the wheel-hub. This breaks the
frictional conuection between the two, and
allows the shait to decrease in speed until o
reduction of the centrifugal force canses the
governor - balls to approach the shaft, and
again establish the connection. The foree
with which the wheel-hub is clamped Letween
the collars is regnlated by adjusting the col-
lar i upon the shaft, so as to press the huab
with greater or less strength against the col-
lar P 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 is in motion. The bent springs counter-
balanee the centrifugal force of the governor-
balls until the shaft has attained or nearly at-
tained the speed requisite for feeding the fillet
of’ paper in trausmitting and recording :
message, and their tension may be adjasted
by any sunitable means to regulate the cen-
trifagal force required for throwing out the
governer-balls and disconnecting the friction-
collars from the wheel-hub—or, in other
words, to determine the speed at which the
shaft shall Tan to feed the paper; but as the
weight of the balls is considerable, and a
strong spring is 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 centrifugal force of the balls
up to nearly the speed required, and that ad-
ditional auxiliary springs, capable of fine ad-

Justment, shall be employed to farnish 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,
and are arranged to connect two governor-
Lalls 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-
serews and friction-pins, the tension of the
springs J can be finely adjusted to determine
the force required, in excess of the Dent
springs, to counterbalance the centrifugal
force of the balls that is necessary for discon-
necting the friction-collars and wheel-hub.
The speed of the shaft, and therefore the
movement of the paper, can be correctly
gaged to ecorrespoud in all the instruments
along the telegraplh-line, and thereby insure
accuracy in transmitting, recording, and re-
pbroducing a message—or, in other words, so
that the slits in the fillet of paper, which con-
stitute the recorded message, shall be of the
samelength for the respective signs at ali the
stations.

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

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

This arrangement of mechanismn is employed
to equalize the movements of the governor-
balls, and is best shown in Tig. § of the draw-
ings.  An equivalent of this device woald be
an arm 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 7
by a band; but for convenience and seonomy
I employ electro-magnetism, in the following
manner: Ou the long kub of the driving-wheel
is placed an insuiating eylinder, e, provided
with two grooved metal bands, b b1, and with
two grooved intermediate half- bands, ¢ ¢,
which are detached from each other at the
ends. These various bands are arranged par-
allel to each other, the outer one, b, next the
wheel, and the inner one, %, on the inner end
of the hub.

w whw? w® are metallic joints attached to
the frame of the machine, beneath the driving-
wheel, to support upright arms 2 in front and
rear of the hub, and @ a! a?a® are beveled roll-
ers, hung upon the upper ends of the upright
arms, so as to fit 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 b, the roller
a® within the band b, and the roller ¢® within
the half-band e.

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

The positive and negative poles of the bat-
tery employed are connected, respectively, to
the joints « and w? while the two remaining
joiuts, 0! w? receive, in the order named, the
ends o° and o7 of a helix placed within a mag-
net, D", which is snitably arranged upon the
frame, and properly insulated thereffom. This
magnet is composed of two covers or blates,
O O/, of soft iron, mounted one upon the other,
80 as to inclose the helix between them; but
the helix is insulated from the covers, and its
convolations 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 maguets, s,
which are alternately attracted and repelled
to oscillate the shaft when the charge of elee-
tricity from the battery is sent through the
helix to mmaguetize the covers. wtis an up-

right rod firmly fixed to the rock-shaft of the
maguet, and joiuted -at its upper end: to an
arm, 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
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when the rock-shaft is oscillated by thechanges
of polarity iu thie magnet. By giving thé per-
manent magnets s a-long oséillation 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. TIfor this pirpose the covers are 8o coi-.

structed that the distance between them shall
e greatest at the ares through which the ends
of the parallel magnets move, as shown in
Fig. 19, :

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 b,
such bands being suitably connected, and from
the band b, through the roller a® and its arm,
to the end o of the helix. This tips thepar-

.allel magnets in one direction to-move 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 Dband U,
having a suitable connection with the half-
band ¢, condnets the current to "the roller al,
and thence to the end ¢° of the helix, for the
purpose of changing the polarity of the mag-
net and oscillating the rock-shaft in the oppo-
site direction. By this coustantchangein the
polarity of. the magnet the rock-shaft is oscil-
lated to rotate thedriving-wheel continuously,
as above stated. '

Tor the purpose of equalizing and regulat-
ing the speed of the shaft I employ a governor
in connection with the driving-wheel, and to
prevent an unnecessary waste of power gener-
ated by the battery Lemploy a resistance-coil
in connection -with the governor. This gov-

ernor is composed of a ring, 27 held at the’

face of the driving-wheel by radial arms a?,
which together form a rock-shaft, having its
bearings at the rim of the wheel, but insulated
therefrom. The ring is farther provided upon
opposite sides, at right angles to the shaft,
with- two governor-balls, #%, arranged in line
with each other, oue being adapted to carry a
platina-faced conducting-roller, 2% 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 conneeting the end
of an adjusting-pin. o, at the inuer face of
the wheel, with an arm, #?, projecting fromthe
ring inward toward the wheel-hub. The ten-
sion of this spring pulls the inner end of the
arm outward toward the face of the wheel,
and, therefore, holds the two balls inclined to
its axis of rotation. w» o' are conducting-
springs, insulated from and arranged beside
each otheér upon the wheel outside the gov-
ernor. Oneend of each is secured to, butin-
sulated from, the wheel, while the oppositeend
is free and lies in the path of the governor-
roller 25, When the driving-wheel is at its
lowest speed the governer-balls oceupy  their
greatest inclination to its face, and hold the

o

roller 2° outside and out of contact with the
conducting-springs. As the speed increases
the governor is thrown in by centrifugal 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 ¢/,
and then with the inner spring . The tend-
ency of the spring o* is to connterbalance the
centrifugal force of the goveruor, and return
it to its normal position, as above stated. The
onter spring e’ hias electric connection with the
half-band ¢' on the wheel -hub, and the gov-
ernor-ring has o similar conuection with the
whole band b, When, therefore, the current
of electricity is sent throungh the positive
roller @ into the halt-band ¢!, it passes from the
latter to the outerspring o, and if the driving:
wheel is moving at low speed, so as to carry
the roller 2% in contact with such spring, the
current passes dalong the spring to the roller,
thence down the roller-arm to the ring, and
into the band b, From the band b it passesto
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 half-band ¢ and band b!, the two being
directly connected, and, therefore, changing
the polarity of tlie magnet, and continaing the
rotation of the wheel, as hereinbefore de-
seribed. . '

Now,if the governor-roller should constantly
waintain its contact with the ounter conduct-
ing-spring ¥/, the speed of the driving-wheel
would increase until it attained too higlt & ve-
locity for practical purposes. This is appar-
ent from the fact that atter the first changein
the polarity of the magnet the wheel acquires
a certain momentum, which effects the next
change a little sooner, and so on, until the
wheel would be accelerated to sueh an extent
as to make the current of electricity through
themagnet almost continnous. This, ofcourse,
would consume the whole power of thie battery,
and therefore exhaust it much sooner than it
only that power, or approximately that power,
is employed to drive the wheel at the requisite
speed. :

To prevent this exbhaustion 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 point upon the frame of the instrament
by snitable means. Oneend of the resistance-
coil is connected to the inner spring o, and
the opposite end to the outer spring o', When
the speed of the wheel becomes so great that
its centrifugal force carries the governor-roller
inward, in countact with the:inner spring v,
and so breaks the cireuit through the outer
spring o', the positive current passing from
the half-band ¢ to the outer spring v/, as above
described, goes through the resistance-coil to
the inner spring o, thence to the governor-
vollér, and so on to the magnet, following the
course already 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-roller to move ontward 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 eirenit with one spring and clos-
ing it with the other alternately. It maintains
a constant- vibration from one to the other,
rapiinly throwing the resistance-coil into and
out of the circuit, and consequently sustaining
the wheel at a uniform velocity  without ex-
ceeding the minimuw quauntity ot battery-force
required to perform the work,
When the instrument is at rest, the spring
2* holds the governor-roller outward from the
shatt B, and breaks the ¢connection with both
springs v and 9. To startitin motion, I have
provided a holder, o' pivoted to the inner
Tace of tlie tiy-wheel, being insuldted there-
from. "By turuing dowun this holder it presses
against the inner governor-ball, and forces the
governor-roller inward in contact with the
outer spring 9/, to close the cireuit from the
battery to the magnet. After the wheel has
acquired momentuin, the holder o is auto-
matically thrown back against the wheel by
coming in contact with a trip or stop, w',
pivoted to a short upright, u, of the frame
beneath the  driving - wheel. The stop is
weighted, as shown at uf, so as to keep it out
of contact with the holder uutil it is swung
into the path of the latter by the operator,

When the power of the battery is too slight
to impart the requisite motion to the driving-
wheel, the governor-roller is thrown inward
by the counterbalancing-spring ¥4, to break
the cireuit and stop the instrument, thus pre-
venting it from transmitting or recording at
too low a speed.

An induetion -coil and local battery are
placed at each station, and the main liné is
operated by passing a carrent irom the bat-
tery alternately through two helices contained
within the coil, but wound in opposite direc-
tions, as I will more particularly point out at
its proper place lberein. 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 E when the driving-shaft revolves.

U is a guide-bed, haviug a sleeve, O, se-
cured to its under side, so as to fit over an
upright shaft, o/, upon the main frame, aund
hold the bed in a horizontal position in line
with the feed-cylinder It in rear thereof.

The upright shaft is insulated from the
main frame, and a front projection, n, of the
sleeve is conunected by a Hut spring, #/, with

an adjustable holder, #”, attached to one of
the front uprights of the frame. This forms
a yielding connection, and permits -a slight
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-eylinder, The
extent of this lateral swing is regulated by
adjasting the holder #/ upon its upright. m
m/y [ig. 20, are two parallel grooves formed
longitudinally in the upper surface of the
guide-bed to receive the embossed tracks
made in the record by the recording-instru-
ment. They are necessarily the same distance
apart as the grooves in the feed-cylinder, and
are also in line therewith, as shown. ¢/ is
the inner side of the guide-bed, raised some-
what, and made adjustable by any convenicent
means to regulate its position for guiding the
edge of the paper, so that the embossed
tracks shall be directed -and held withiu the
grooves of the bed. This adjustable side is
also formed with recesses aloug its-inner edge,
as shown in ¥ig. 29, for the purpose of pre-
venting the edge of the paper from curling up
or wrinkling as it is drawn over the bed. ¢/
Is a pressure-bar arranged upou the opposite
edge of the guide-bed, being secured to eross-
bars ¢/ ¢/, which slide within deep transverse
grooves cat in the bed. The eross-bars arve
formed with shoulders to bear against the
edge of the moving paper and hold it ap to
the gage-side i/, while springs /7, attached to
the outer edge of the bed and bearing against
the pressure-bar, cause the shoulders to act
with a yielding pressure, and therefore con-
form to the varying width of the paper. The
pressure of the bar is regulated by set-serews
J7 passing through the cuter 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 a pin, f5 driven into the Led near the
outer groove, as shown. m’/ is a cuver hinged
at the inner edge of the guide-bed to hold
down the fillet of paper, the amount of press-
ure with which it bears upon the latter being
regulated by a set-screw, j7 passing upward
through the bed, so that the cover shall rest
upon its point. The cover may be hreld down
by a spring, it desived ; but I prefer to employ
a weight, I/, pivoted to one of the hinges, so
that it may be swung round to regulate the
weight of the cover on the adjusting-screw /9,

The ends of the cross-bars 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
ends of the bars and force back the guide-
shoulders, thus preparing the Led to receive
the paper fillet containing the record for trans-
mission.

Two parallel ¥V-shaped ribs or rails extend
along the under side of the cover in such a po-
sition as to it into the grooves of the bed, for
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the purpose of properly-guniding the fillet of
paper and preserving the form of the embossed
tracks therein as it is drawn along over the
bed.

%/ is a short horizontal shaft, so secured to
theedgeof thecoverastoextendacross themid-

alethereof,and ¢/’ ¢’ are hubs mounted loosely-

thereon. ¢ ¢ are light metallic track-fingers
secured to the hubs parallel to each other and
extending forward of the same, so that their
points shall project down throngh openings
in the cover and its ribs, and rest in the em-
bossed tracks of the paper fillet on the bed be-
neath.

Each hub is also provided with a short arm,
extending along the track - fingers, and the
arins carry set-screws &' at the end, the points
of which bear against the sides of such fin-
gers.

j is a block secured to the cover in front of
the fingers, and formed with narrow slots,
through which the ends of the fingers pass.
These slots guide the fingers in the embossed
tracks of the paper, while. the set-screws &'
serve to accurately adjust the position of the
fingers within the tracks, and prevent frietion
against the sides of the slots. '

Springs &'/, secured at one end to the hubs
of the fingers, and at the otherend to a suita-
ble part of the cover, hold the fingers down
within the tracks with a yielding pressure.

4 is the handle, pivoted to the top of the
cover in rear of -the track - fingers, and pro-
vided with a weighted extension, j'/, which
holds it in an upright position by resting upon
thie cover in rear of the pivot.

The front of the handle near the pivot is
formed with_a right-angular projection, as
shown in Fig. 26, one arm, 7/, of which ex-
tends over the short rear ends of the track-
fingers, and, when the handle is swung for-
ward, bears down upon them to raise the
points from- the tracks of. the paper. The
other arm, j//, extends downward, and limits
the forward movement of the handle by com-
ing in contact with the cover.

1f desired, the track - fingers may be con-
neeted with the cover in many different ways
without departing from the principle of my
invention in this regard, which consists in
adapting such track-lingers to press upon the
embossed tracks of the paper with a yielding
action, and to be raised for the insertion of the
record in the guide bed. '

b is a fixed pin upon the under side of the
guide-bed in frout of the sleeve, and g is a
permanent magnetic bar, secured centrally to
the lower end of the pin,so as to lie in a hori-
zontal position. 3 is a short horizontal shaft
secured to the under side of the gnide-bed to
receive the hub b7 of a pendent arm, G, and
form a bearing, upon which said arm swings
from side to side under the guide-bed. The

lower end of the arm terminates in a soft-iron

ring, ¢, through which the magneb g’ pro-

jects to limiv the lateral swing of the arm.
b is a steel or other rock-bar, extending

across the top of the hub, with its ends imme-
diately beneath the points of the track - fin-
gers.

When the fillet of papér containing the
record is moved over the guide-bed, the points
of the track-fingers alternately pass down
through the slits which form the record, and
lie along the embossed tracks, and bear upon
the ends of the rock-bar, to oscillate the swing-
ing arm C”.

¢ ¢ are platina hammers, secured to op-
posite sides of the swinging arm C", to alter-
nately strike the faces of two platina anvils,
g'"" g"", when the arm is vibrated. The an-
vils are supported by arms pivoted to oppo-
site sides of the fixed pin 0"/, being insulated
theretrom and from each other. They are
also made adjustable by any suitable arrange-
ment of devices. In this instance their inner.
faces are inclined downward and outward, so
that the adjustment way be effected by swing-
ing the arms on their pivots fo raise and
Jlower the anvils. Each auvil is connected to
the local battery by a separate wire, ¢, which
passes first through one belix of the repro-

‘ducing-magnet, then through one helix of the

calling-in magnet, and lastly through a helix
contained in the induction-coil. :

 is a bent sapport, secured to the under
side of the guide-bed in front of the vibrating
arm C”, and bearing npon the apper side of
its arm a platina point, ¥'. Another like .
point, ¥, is placed opposite the first upon the
under side of the guide-bed, and the two points
are properly insulated from each other. ¥’/
is a bent lever, hung to the lower front edge
of the guide-bed, in such a manner that the
platina hammers on the upper and lower sides
of its rear end shall alternately strike the
pointsy’y”. - Thisend of the lever is weighted,
so that its lower hammer shall bear upon the
lower platina point when at rest. The oppo-
site end- extends upward a little above the
level of the guide-bed, where it terminates in
a scroll or carvature, ¥/, over which the
record-fillet passes when drawn along by the
feed mechanism. The weighted lever is insu-
Jated from the guide-bed, and connected by &
wire, #!1, with that pole of the local battery
opposite the pole with which the wires #° of
the anvils ¢! ¢'"" are connected ; or, in other
words, the wire from the weighted lever is
connected with the positive pole of the bat-
tery, and the wires from the anvils g'/' ¢''"' are
connected with the negative pole.

V* is a lever, pivoted at K* to one of the
uprights of the frame above the feed-cylinder
E, and carrying at its lower end a horizontal
pressure-roller, V’; covered with leather or
other suitable material. A spring, K3 at-
tached at one end to the frame or to the pivot
K2, and bearing with its opposite end upon
the lever, holds the pressure-roller against the
feed-cylinder with a yielding pressure, S0 that
the teeth or points of the latter shall seize and
feed the paper along without danger of its
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, ' ¢/,
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-instrnmentis placed npon the guide-
bed nuder 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 contact with the
upper platina point »”/ 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 b/, and move the piv-
oted arm C” to the right and left.

The permanent magnet ¢/ at the end of the
pin b’ attracts the soft-iron ring forming the
lower end of the arm C”, and holds it against
recoil or rebound until the arm is again moved
by the alternate pressure of the track-fingers.
These vibrations of the arm C” carry its hain-
mers ¢/ ¢/ alternately in contact with the
anvils ¢ ¢g/’, and thus establish a eireuit
from the positive pole of the local battery,
through the weighted lever 9/, to one or the
other of the wires attached to the anvils, and
from these wires through the helices of the
recordingand calling-in magnets above named;
thence through the helices of the induction-
coil in the main line, and back to the negative
pole of the battery. The vibrations of the
arm C 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 indnce alternately - re-
versed currents in the main line. The length
of time during which the currents are induced
“through the mainline depends npon the length
of the slits in the record, which, of course, re-
‘tain the track-fingers in eontact with the ends
of the rock-bar a proportionate length of time.
As the signs which constitute the message-
symbols are formed by slitsof difterent lengths
in the fillet of paper, it follows that the time
between the duration of the electric currents
indueed: in the main line will exactly corre-
spond to the distance between the beginning
‘of one slit and the beginning of the next ad-
‘joining slit in -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

paper, 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 describe.

¢" is a curved guide, secured to one of the
uprights of the frame beneath the feed-cylin-
der E, for the purpose of directing the fillet
of paper away from the guide-bed and out of
the instrument after the reeord 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 under side shall rest upon the
platina point y'. This breaks the connection
with the npper point y”, and sends the current
from the local battery to the receiving-magnet
D through a wire, 2, connecting the oscillat-
ing shaft @ of such magnet with the lower
platina point y'.

Bach station on the line is provided with a
magnet, by which the message transmitted
from another station is received and commu-
nicated to the reproduacing magnet or instru-
ment, The receiving-magunet is indicated by
D7 in the drawings, and is composed of two
annalar covers, O O/, of soft iron, mounted
one 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 couvolutions of
cach are also properly separated by insula-
tion.

0% and o7 ave, respectively, the outer and in-
ner ends of the outer belix, and o® and ¢ are,
respectively, the outer and nner ends of the
inner helix. The inuer helical wire is made
considerably shorter thau the outer, and there-
fore possesses ounly about one-fourth the cou-
ducting resistance of the latter, so that when

a carrvent is sent throngh both helices simul-

tancously it will contain more magnetic power
in proportion to the conducting resistance of
the helices than it would if the length of the
two helical wires were equal.  The outer eud
0% of the outer helix and the iuner end o° of
the inver helix are connected directly with
the main telegraph-wire #%, as shown in Tig,
31, while the inner end o7 of the outer helix
and the outer end o° of the ivner helix are
adapted-to be automatically connected when
a message is received and reproduced, but
separated when the station to which they be-
lohg is not receiving a message, as I 'will here-
inafter deseribe. d? is a rock-shaft, arranged
across between the covers, and supported at
the ends by knife-edges secured to the lower
cover, It is provided with a series of perma-
nent maguetic needles, d'?, placed parallel to
each other, which are alternately attracted
and repelled to ostcillate the shatt when the
induced carrentin the main line is sent through
the helices ¢* ¢ to' magnetize the covers. @°
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is an upright arm, mounted npon the mag-|
netic needles, and carrying a cross-bar ab its
top. The ends of the cross-bar are provided
with platina hammers @, which, when the
arm is vibrated by the magnetic needles, al-
ternately strike against platina anvils d* apon
the faces of the collars or rings @. These
rings are fixed eccentrically to the tops of
stems d7, which, in their turn, are snpported in
upright tubular bearings or shafts d°, mounted
upon the upper plate O of the maguet. The
eccentries are insulated from the soft-iron cov-
ers, and from the tnbular bearings, by means
of insulating-tubes @' d'°, placed around the
stems within the bearings, as shown in Fig.
15, so as to hold the lower ends of the stems
above and out of contact with the magnet-

cover O. The insulating-tubes are each formed
with a flange at its upper end, which holds
the eccentries out of eontact with the top of
the tubular bearings, and therefore insulates
one from the other. Any other methodof in-
sulation may be adopted, of course, the object
being to insulate the eccentrics from the mag-
net-covers and tubular bearings. DBy means
of the eccentries the position of the anvils can
be adjusted to regulate the throw of the ham-
mers upon the vibrating arm when desired,
the eccentries being held in place by the fric-
tional contact of their stems with the insulat-
ing-tubes. The stems of the eccentrics are
connected by wires d® and @° with the anvils
g g of the transmitting - instrument, or
with the wires of such anvils, as shown in
Tig. 31. The wires d*and d° pass through the
sides of the tubular Learings d°, and are prop-
erly insulated therefrom. ‘

When a message is to be received at the
designated station, the weighted lever g/ of
the transmitting-instrument rests down upon
the platina point g’, which, as hercinbetore
stated, is counected by a wire with the shaft
@& of the receiving-maguet, and the inuer and
ovter helices of the latter ave antomatically
joined, so as to form onelong helix interposed
in the main line. The induced currents or
“pulsations of the main line, which constitute
{he measure of the message-symbols trans-
mitted, and the index of those reproduced, are
alternately sent through the long helix in op-
posite directions, to oscillate the shaft d? of
the receiving-magnet, by changing the polas-
ity in its soft-iron covers for each symbol.

The oscillations of the shaft vibrate the
upright arm @3, and carry its platina hammers
4 alternately in contaet with the platina
anvils on the eccentrics @ When this eon-
tact is effected, the electrie current- irom the
positive pole of the loeal. battery passes,
through or along the wire 2, Fig. 31, and in-
termediate devices, to.theshaft @ and its arm
@; thence through the eccentrics amd stems
to the wires 48 and @, and from thence along

the wires of the auvils g’¢/ g through the
reproducing and calling -in maguets, and

finally through the primary helices of the in-

duction-coil to the negative pole of the bat-

-tery.

Tt will thus be scen that the polarity of.the

receiving-maguet is chahged by the reversal

of the currents in the main line, while the
ecalling - in and reproducing magnets are
worked by the direct or primary current from
the local battery. The action of the primary
current upon the reproducing-magnet and its
devices is continued as long as the contact is
maintained between the hammers and their
respective anvils in the receiving - magnet,
aund this contact continues in cach case until
the shialt d*is oscillated by the reversal of
the currents in the main line, which, as above
deseribed, is effected by the track-fingers of
the transmitting - instrument working in the
slits of the record being transmitted, to vi-
brate the cireunit-changing arm C”. The du-
ration of the coutact between the hammers

and anvils of the receiving-magnet, being

thus governed by the lengths of slits in the
record transmitted, causes the reproducing
devices to remain in action a corresponding
length of time, as I will preseutly show in

describing their construction aud operation.

Therefore the record from which the message
is sent at the transinitting-station will be re-

produced in fac-simile at the receiving-station.

The primary. helices of the induetion-coil

are all so wound with respect to such coil

that the currents which they induce therein

(by the passage through them of the primary
current from the local battery) shall be in

prolongation of the respective pulsations or
currents which send the message. For ex-

ample, in transmitting a message one current

forming a symbol will move along the main

wire—say, eastward—and the current from

the local battery at the receiving-station will

pass through the various instriunents at that

station, and through its proper hielix in-the-
nduaction-coil back to the battery; but its di-

reeti-n through the helix will be. sueh -as to

induce an eastward current in-the mainline:
in prolongation of the gymbol - cnrrent 5 and
when the symbol-current is reversed, the cur-

rent in the indaction-coil will be also reversed.

The winding of the induction-coils and their

lelices must be, respectively, the same ab all
the stations of the main line, so that each in-

duced current in such line shall be in the
same direction from each induction-coil, to
angment and re-enforce the message-currents
by the local battery ab ¢ach station of the
line between the transmitting amd receiving

stations. e :

"8 represents the induetion-coil interposed
in the main wire 2 t% and D7 D7 the helices
wound therein, one within the other, around
a central core, D77, of soft iron. They are
cach joined to the local battery, the calling-in
and reproducing magnets, as hereinbefore de-
seribed, and are of such length and size as'to
produce by one battery an equal amount of
magnetism in the core. '
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The core or magnet of the induction-coil is
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 inereasing the conduct-
-ing resistance of the induction-coil as much
as would 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

carrents 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 forwed 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
sizes. .

It an adjastable resistance-coil were nsed in
connection with an ordinary galvanometer in
each cireuit, and the resistance adjusted to
make the currents equal, the two batteries
niight work very well at first, and for a limited
time; but as the batteries would diwminish 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. I bat oue primary helix should be
used in the induoction-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 of the local it
tery to-demaguetize the iron core in the in-
duction-coil would be lost in the transmission
of each message -symbol; or, it a reverser
shouald be substituted, so as to be operated by
the receiving-magnet to reverse the primary
current of a single primary helix in the in-
duction-coil at each trassmission of a message-
symbol, there would be an oceasional imper-

lect reversion of the symbol currents 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

“called in”—that is to say, put in communica-
tion with the transmitting-station throngh the
main wire.

To 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 otler for throwing
them out ot operation. These signals consist
in the repetition of a message-symbol a great-
er number of times than it is formed consecu-
tively in any one word. Tor 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 cut just in front
of or before the message, and the signal for
throwing out the station, or rather its repro-
ducing devices, is cut in the paper immediately
after the message, so that when the record is
laid in the guide bed 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: 1)/ is the magnet of
the reproducing devices, and D the calling-
in magnet. The latter is arranged under the
frame of the instrument, in line with the reg-
istering-wheel, and the former has a special
arraugement, as I will presently show., These
magnets are each composed of two soft-iron
annular covers, O O/, inclosing two  helices
woumd one within the other, and of oscillating
cross-shafts carrying permanent magnet-nee-
dles, the constraction in these several respects
being the same as the receiving-magnet D7,

Theouter endsof the two helices in the mag-
net D' are, respectively, joined to the wires of
the anvils g/ g/ 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 hul
ices in the magnet D', Theinner ends of
these latter helices are connected, respective-
ly, with the two primary helices in the induc-
tion-coil, as shown in Fig. 31.

The winding of the corresponding helices in
the magnets D D/, as well as in the receiv-
ing-magnet I, must be in the samé direction
at all the stations, in order to maintain the
same direction for each current throughout
the line. d® d% are upright arms. mounted
upon the parallel needles ot 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

“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, 17, as shown in Figs. 8
and 10. .

When the primary carrent from the local
battery is alternately sent through the helices
of the calling-in magnet, it oscillates the shaft

* thereof by the magnetism of the soft-iron cov-
ers, and therefore vibrates the plates m®, to al-
ternately strike the ends of the pius and drive
them through the wheel,
keyed to a counter-shaft, B/, having its bear-
ings in the two front uprights ot the frame be-
neath the driving shafs B and parallel there-
with. The counter-shaft B/ is provided with
friction-wheels %, which support- the driving-
shaft B, and therefore commanicate its motion
to sueh eounter-shatt. 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 constructed with a grooved
periphery, and through the parallel flanges
thereby formed 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 o band,
passing around the wheel between the flanges,
and bearing upon the pins to keep them in
place, save at the bottom of the wheel, where
the pins receive upon their ends the action of
the inclined plates w®. At this point the band
extends below the wheel around a pulley, m?,
and the pins are thus relieved from its press-
ure. The pulley is mounted wpon aspring, ¢,
secured to the frame of the instrument ander
the wheel, and adapted for adjustment hy any
snitable means to regulate the tension of the
holding-baud. The palley and spring ave ar-
ranged slightly in rear of the wheel, as shown
in Figs. 1 and S. ‘ :

m® and w8 are two sleeves, mounted loosely
upon the shift K7, one on each side of ‘the
wheel, and provided with radial arms m? pro-
jecting to the front and rear of the shaft upon
opposite sides of the wheel. Two frames, n®
and 23, are mounted one upon each of these
arms, so a8 to move freely toward and from
the sleeves. They are constructed substan.
tially alike. and for this reason it is only nee-
essary to give a detailed description of one in
order to a fll understanding of 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 is a
segmental brace or guide, n%, fitted upon. the
radial arm m®, and carrying at its ends two
radial diverging arms, 7%, which extend to the
peripbery of the wheel, and are there secured

This wheel is firmly -

3

to one edge of a slotted segmental strip or
plote, n8. This plate lies in a plane ab right
angles to the diverging arms, and extends lat--
erally over the wheel, so that the latter shall
project slightly throngh its slot, as shown, the
lower end of the. frame being curved.or bent
outward to prevent it froni coming in contact
with the band when moved forward with the
wheel. . _

The inner proximate edges of the slot are
formed with several projections, m', which
are beld down upon the ends of thé pins upon
each side of the wheel by the tension of a flat
spring, #8, connecting the two diverging arms
ol the frame, and secured centrally to the ra-
dial arm ¢ of the sleeve. The frames ave thus
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 fratnes
thus remain stationary, while the wheel re-
volves until such times as the projections are
locked to the pins for the purpose of moving
the frames. -

Theprojections ' are not arranged directly
opposite each other across the slots; bat 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 »*is employed
to throw the station out of communication
with the transmitting-station when the mes-
sage has been sent.  The frame »?, therefore,
is the mediam to be influenced by the calling-
in symbols cut in the record immediately pre-
ceding the message to be transmitted, and
the frame #°is the medium to be influenced
by the throwing-out symbols cut in the record
immediately after the message. :

When it is desired to-call: in a station for
thie reception and reproduction of a message,
the signals for such station are first trausmit-
ted and actuate the receiving-maguet at the
receiving-station, so as to send the primary
current from the loeal battery through the
calling-in and reproducing ‘magnets.” I'he vi-
bratory changes of the:track-fingers at the
transmitting-station change the polarity of the

_several magnets at the receiving-station, as

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

right arms @, and causes the inclined plates

m® thereon to alternately strike the ends of.
the pins in therevolving wheel B and move
them through the flanges in opposite direc-
tions. The pins are, therefore, set by the
calling-in signals, and when the wheel has re-
volved far enough to bring the set pins round
to the frame n? they will not lie under the pro-
jections n'%, but within the spaces: between
them. The projections being thus-removed
from under the pius, the tension of the spring
n® pulls the frame n® toward the sleeve mb
within the path of the set pins, so that thelat-




&

ter shall bear against the notched lower edges
of the projections #'%, when the wheel revolves
in the direction of the arrow, Fig. 8, and carry
the frame #? with them about two-fifths of a
revolation 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 whence it started. This back-
ward movement takes place ounly after the
message has been received and reproduced,
and the frame #° is being moved by thethrow:
ing-out signals. In the frame n®the upper
cdges of the projections a1 are notehed in-
stead of the lower edges, as in the frame n2,
and the arrangement of the notches is neces-
sarily different in the two frames in order to
indicate different signals.

The configuration of the projections in each
frame of a station must correspond to the call-
ing-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-
seribed by the projections of its frames mnst
Le the same as the outlines deseribed by the
pins w* 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 en-
gage with the pins, as above described,

The throwing-out signal may e the same
as the calling-in signal of the same 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.

Each station must have its separate signal,
and its frames must be made 1o 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 message
from one station, all the magnets at all the
other stations of the line ave affected by the
change in the direction of the transmitting-
carrent, it follows that the pins m* at every
station, including that which transmits the
message, will be displaced by the reciproca-
tions of the plates w? but that only the frame
#? at the called station will be affected to set
the reproducing mechanism in motion.

To restore the aligmment of the pins, with
their ends in the same plane upon opposite
sides of the wheel, two beveled uprights, ¢?,
are secured to a plate, 1&/, on the bed of the
instrument, and rise npou cach side of the
wheel, adjoining the path of the pins. The
plate E' is fastened to the bLed of the frame,

“ing the action of the plates.
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in front of the tension-roller mé, and holds the
uprights in rear of the reciprocating setting-
plates @ on the arms of the calling-in magnet,

‘80 that the rotation of the wheel shall carry

the pins Detween the uprights Lefore receiv-
The uprights are
beveled from the rear inward toward the wheel,
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 bhave 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 through the wheel to properly
register with the frames; and to prevent this

two othier beveled uprights, ¢%, are employed,

rising from the bed of the instrument, or from

the plate Ii’, upon opposite sides of the wheel,

infront of the setting-plates, as shown in Figs.

8 and 10, They are placed farther apart than

the uprights ¢% but are Leveled in the same.
direction, their inner edges being separated
Just far enough to permit the passage of the
pius when set to the proper point. If, how-

ever, the pins are driven tov far by the setting-

plates, they will strike the beveled faces of the
uprights, and be moved back thereby, through

the wheel, into the proper position for regis-
tering with the {rames.

In case the uprights ¢ and ¢* ave mounted
upon the plate K/, the latter should be slotted
for the passage and movement of the vibrat-
ing arms d', which carry the setting-plates.

The calling-in frame »? 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 mi, and
moves forward with the sleeve and wheel un-
til its upper diverging arm »° reaches o point,
% 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*is a rod, secured at one end {o the seg-
mental brace #* of the frame, from which it
extends to a collar, ¢% formed upon the outer
end of the sleeve m®. lts 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 #2is
moving forward with the wheel, and just he-
fore its upper diverging arm reaches the limit
p? of its throw, the point of an upright cam or
arm, p% secured to the bed of the instrument,
50 as to curve from the rear over the top of
the sleeve m® passes befween the latter and
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the rod p* as shown in Fig. 13 of the draw-
ings. Therod then rides along the outer edge
of the cam, and is moved by its increasing
width outward from the sleeve until the frame
22 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 cam holds the projections of the
frame out of contact with the pius, to prevent
the wear of these parts by friction, and to
guard against their casn al movement by cateh-
ing into each other.

The throwing-out frame 2’ is also conveected
by a rod, p, to a collar, 0, at the end of the
sleeve mf, and, being arranged in rear of the
shaft B/, starts from a point, n?, at the upper
side of the wheel, when drawn toward the
sleeve to engage the set pins. . It stands with
its upper diverging arm #5 at the point »%
and its forward movement, with the wheel, ter-
minates when the lower diverging arm 2°

reaches a point, p°, at the back of the wheel..

At p® the frame #* is thrown outside of, and
held out of contaet with, the engaging-pins,
and ceases to move with the wheel, by means
of an upright pointed cam, p7, mounted upon
the bed of the instronment, as shown in Fig.
12, the operation being the
cration of the frame 0% p° and p® are angu-
lar levers, pivoted at their angles to the sides
of the upright cams p° and P’ respectively.
They are arranged in opposite directions, so
‘that their upper ends shall lie one in front of
the sleeve 78, and the other in rear of the
deeve wb.  Their lower ends are weighted
and provided with acjusting-serews #'2, which
are adapted to rest upon bearing-surfaces ',
formed upon extensions of the upright pointed
cams, as shown in Figs. 12 and 13.

When th¢ throwing-out {rame stands at its
highest point npon the wheel, ont 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 is
drawn toward the sleeve. When this takes
place the bar also moves inward and clears
the end of the lever, thereby releasing the
frame, So that it can move forward with the
wheel to the point p?, as above described.

The upper end of the lever pf, in order to
lock the calling-in frame n?, passes up in front
of the bar p*, and is notched or recessed to fit
over such bar, when the frame is ab its 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
the lever and release the frame, so that it
may move forward with the wheel, the same
as the frame 7%

The upper ends of the two locking-levers
are prevented from moving with or following
the bars p* inward by meanus of the adjusting-
screws 712, which screws also serve to regulate
the distance between the levers and sleeves

same as the op-.

for the passage of the frame bars p*.~ The
frames. are arranged to move forward with
the wheel at different times, and to move
Dack 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,

and when the throwing-out frame is moving

forward the callingdn frame is moving back
to its normal position. .

The mechanism tor 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 throngh slots
in the bed of the instrument, where they are
pivoted by rods o to the extremities of a Jong
lever or working-beam, 0%, hung at its center
to the rear under side of the bed. When,
therefore, the movement of either frame op-
erates its supporting - sleeve, the working-
beawn, through its connecting parts, will move
the sleeve of the other frame iu the opposite
direction. ‘

Tor 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 manners 72is the
lever, secured at its rear end 74 to the instru-
ment, and extending forward to connect with
one arm of the working-beamn 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 of
the working-beam ecarry 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 7° #6, which limit the
gweep of the beam, a8 shown in. Fig. 3. :

The reproducing devices are constructed
and operate as follows: U is a guide-bed, se-
cured to o tubular bearing, O, w hich fitsupon
an upright shaft, O, at the rear of the in-
strument, so as to hold the guide-bed.in line
with the feed-eylinder D. Tlhe upright shaft
is insulated from the main frame, and the
guide-bed, in its general features, is 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, &',
and a weighted cover or pressure-piece, '’
having a handle, 2/, and adapted to operate
the sliding cross-bars 2/ when swuang open,
and to bear upon the point of an adjusting-
serew, &/, in the bed when closed. .

& 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-magnet D/, as shown
in Fig. 18. A short arm, ¢13, projecting from
the tubular bearing carries a set-screw, ¢,

which enters a corresponding arm, ', of the

slecve, to support the ghelf and regulate the
position of the magnet-kuives with respect to
the guide-bed. ¢ is 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 guide-bed and mag-
net, for the purpose of compensating for any
irregularities in the movements of the paper
fillet over the guide-bed.

«a* are blocks mounted upon the permanent
magnetic needles of the magnet D upon op-
posite sides of the rock-shaft, to limit the os-
cillations of the latter by contact with the
covers O 0, and support the pivoted upright
arms a'?,

b% are guide-blocks secured to the {front end
‘of the bed, in continuation thereof,and grooved
vertically to receive the upper ends of the
arms e, which are curved or bent so as to
stand parallel to each other within the grooves.
The upper ends of the arms are also slotted
for the passage of pins b7, which extend through
the blocks to guide the movements of the
arms. ‘

b* b* are pointed reversible slitting-knives,
adjustably attaclied to the arms a'2 by means
of the slotted blocks and set-screws 1%, so that
their points shall project through the grooves
in the guide-blocks above the upper surface
of the Led, when the arms are reciprocated by
the oscillations of the needles in the magnet
D, The cutting-edges of the knives stand
at the rear next the guide-bed, so as to slit
the fillet of paper as it is drawn along by the
eylinder.

b 0% are guide-blocks, sccured (o the cover
of the guide-bed by means of set-screws Hie,
so that their slots shall register with the slots
in the guide-blocks 8,

Each bLlock 0 carries an embossing roller
or style, 1%, to bear down, umler the weight of
the cover, upon the fillet of paper as it passes
over the bed, and form parallel grooves there.
in by pressing it into the grooves of the lower
blocks 2%, The rollers alwo expand or widen
the slits in the record. The guide-blocks ¢
are properly grooved for this purpose, such
grooves being the requisite distance apari to
register with the grooves in the feed-cylinder
D, and the grooves of the fransmitting devices.
Any preferred design may be given to the
embossed tracks in the paper, by giving a cor-
responding form to the grooves in the guide-
blocks 0%, or to the periphery of the cmbossing-
rollers. S

India-rubber bloeks ¢ are scenred within
the guide-blocks % to bear down upon the
points of the slitting-knives, and insure their
cutting, such bearing-blocks being adjusted
by set-screws b4

YV is a pressure-roller covered with leather
or other elastic material, and mounted upon
the lower end of a lever, V"  so as to hold
the fillet of paper in contact with the front
side of the feed-cylinder D when the paper
is being drawn forward. The lever is piv-
oted centrally to one of the uprights of the
frame; and carries one end of an adjustable
spring, K/, the other end of which is secured
to the pivot, the purpose of such spring being

-every change in the message currents.

-net is chauged, the slitting-knives

to bear the pressure-roller against the feed-
eylinder. The upper end of the lever termi-
nates in a finger-piece, J7, by pressing upon
whichi the roller V is removed from contait
with the feed-cylinder, in which position it
may be held, when desired, by any convenient
locking device. :

¢° is a lever hung at ¢7 to the upright of the
frame beneath the feed-cylinder, with its up-
per end lying against the inner side of a pin
projecting from the end of the pressure-roll.
er V, and its lower end against o cam, 0%,
mounted upon the sleeve m® of the calling-in
frame.  The form and position of this eam
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.
evlinder, when the paper fillet is nos in oper-
ation over the reciprocating slitting-knives,

The reproducing mechanism is made ready
for operation to reproduace a message by lay-
g a plain uneat fillet of paperupou the guide-
bed, nnder the weighted cover, passing over
the feed-eylinder D, downward behind the
pressure-roller. :

When the signal for calling in the station
causes the calling-in frame »2 to move forwanl
with the registering-wheel, the sleeve m’ moves
with it, as already deseribed, and carries the
short radius of the cam ¢ against the lower
end of the lever ¢S, This releases the press-
ure-voller 'V, so that its spring K shall bear
the fillet-of paper against the feed-cylinder D,
to e fed forward.

As already explained, the induced or mes-
sage currents of the main line operate the re-
ceiving-maguet, while corresponding currents
direct trom the local battery of a station op-
erate theealling-in and reproducing nmagnetsat
When,
therefore, the polarity of the reproducing-mag-
are alter-
nately reciprocated through the moving paper
to form the slits thevein. The length of such
slits corresponds to the period of time each
knife is held upward, while the paper is mov-
ing at a uniform rate of speed, and the dara-
tion of their respective upward tlirows ceases
ouly with the chaunges of the track-fingers in
the transmitting-instrument, It therefore fol-
lows thas the slits reproduced in the fillet of
paper at the receiving 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 deseribe.

The ealiing-in frame of the receiving station
is held forward upon the registering -wheel
antil all the message has been received and
the throwing-ont frame brought into action,

when it moves back upon the wheel, so that
the cam o* 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.

a8 is a eurved guide, secured to one of the
uprights of the frame beneath the feed-eylin-
der, for directing the fillet of paper out of the
instrament, and «* ¢® are the Llades of a pair

_of shears for cutting off the paper after it has
left the cylinder. Theupper end of the curved
guide is formed with a loop to direct the pa-
per down between the blades, which oceupy &
horizontal position just under its 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 it is operated to
swing the blade a® inward in contact with the
fixed blade and cut off the fillet of paper. Its
Jower 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 upon the fixed bLlade, for
the purpose of insuring the proper cutting ac-
tion.

The fixed blade oceupies a position against
a shoulder formed in the curved guide, as
shown in Tig. 23, or is otherwise connected to
the latter in such a manner that its cutting-
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 end of the paper is prevented from
catching on the blades of the shears or flying
out of the guide-loop 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 automatically connected
to form oune helix, for the purpose of increasing
the power of the magnet to effect the changes
in the polarity of the reproducing - magunet.
\Vhen the station is not receiving a 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 of the line-current through them.
Therefore, the power of a receiving-magnet is
increased, when receiving a message, by the
decrease of couducting resistance in the re-
ceiving-magnets of all the other stations with-
in reach of the line-current.

The mechanism for auntomatically connect-
ing and disconnecting the two helices is con-
structed and operates as follows: R R?R?® are
three bent levers, pivoted to a corresponding
number of uprights secured to the frame of
the instrument, being insulated therefrom, and
arranged in front of and below the sleeve mS.
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 terminate

‘anvil in lever RIL

within the path of a series of cams, 710, se-
cured by an insulating-strip, 79, to the sleeve
m$, as shown in Fig. 2. : .

The outer end o° of the inner belix in the
recciving-magnet is 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 ¢° of the main line, connects
with the anvil of the standard R The inner
end o7 of the outer helix is branched to con-
nect with: the hammers of the levers R? and
R?, and theé outer end ¢ of such helix, after
joining the main wire , connects with the -,
The inner ends of the
weighted levers are sO curved or provided
with projections that when & station is called
in to receive a message, and the sleeve mS ro-
tates forward with the calling-in frame, the
cams ™0 will raise the hammers of levers R*
and R? and permit the hammer of the lever IR?
to rest down upon its anvil. This forms a
connection between the inner 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.

A fourth platina anviland lever-hammer, R?,
are arranged beside the others and interposed
in the wire ¢!, which ‘connects the local bat-
tery with the curved lever 3"/’ of the trausmit-
ting devices, one end of the wire being con-
nected to the hammer, and the other end to
the anvil. The function of these devices is to
notify the transmittin g-station that the receiv-
ing station has been called in and is ready to
receive the message. For this purpose the rear
end of the lever is notched to form one or more
teeth, so that, when the sleeve m® moves for-
ward, as above described, one of its cams, +10,
will strike the teeth, and then fall into the
notehes behind 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
y', and when it passes into the notches the
hammer is released and drops down upon the
aunvil to make the circuit. By this means the
cirenit is rapidly made and broken one or more
times in succession, according to the number
of teeth and notchies in the lever, and the re-
sult is that, when the eircuit is made, the cur-
rent from the local battery of such receiving-
station passes through the calling-in magnet,
the reproducing-magunet, and the helices of the
induction-coil, baclk to the opposite pole of the
battery, as already explained, thereby indue-

ing a current in the main line at the receiv-

ing-station. The effect of thisinduced current




16 ' ) 180,090

is to oscillate the upright arms of the receiv-
ing-magnet back at the transmitting-station,
and so assure the operator there that the ro.
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 being 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 following
manner: _

J? is a wide metal bar, pivoted at its lower
end to one of the legs of the instrament under
or near the transmitting devices, and slotted
at its upper end for the passage of a set-
screw, /%, by which it may be adjusted to the
right or left. f2is the pendulum, hung from
the bottom piece of the frame, but insulated
therefrom so that the flat piece g%, at thelower
edge of the weight, shall alternately strike the
upright points of a crescent-shaped metal
trip-plate, ¢°, when the pendulum is vibrated.
‘The trip-plate is secured to a long sleeve, ¢?,
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 rightand left against
platina-faced stop-pins ¢°, when the pendulum
is 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 respectively by the wires @ 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 insu-
lated from the frame, and the trip-plate is
insulated from the bar by sunitable means.

12 is a weighted right-angular finger-piece,
hung upon the pivot 5 of the pendulum, so
that its weighted end ‘shall extend within the
space formed between the bottom of the frame
A and an angnlar arm, 7% secured therzto, as
shown in Fig. 1. The upper and lower sides
of the finger-piece are provided with a platina
point orhammer, 24, to bear alternately against
corresponding points or anvils 76 in the frame
and arm. TIts normal position holds the two
lower points in coutact, and disconnects the
two upper points. ‘

The wires U and "%, from the local battery,
connect the lower point in the arm 4° with the
rock-shaft of the receiving-magnet D’ and a
wire, 5, connects the upper point in the frame
with the crescent-shaped trip-plate. To form
the eircuit from the battery to the trip-plate,
(thelever ¢ of tlie transmitting devices being
downuponits loweranvil,) the operator presses
his finger upon the weighted finger-piece, so

as to raise the weighted end in contact with
the wire #° and lift it from contact with the
wire of the receiving-magnet. This throws

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
next set in motion by 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 @ 1, to reciprocate the slitting-knives of
the reproducing-magnet. The length of time
the knives are held projected through a mov-.

ing fillet of paper depends upon the length of

the pendulum vibrations, while the length of
the slits depends upon the speed of the paper
through which the knives are held. If, 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 hall-vibrations of
the pendalum, and it is desired to change the
mmovement of the paper to one foot per second,
the operator adjusts the speed of the drivin g-
shaft so that it shall feed the paper three
inches for every beat of the pendulum. If
the paper is to e moved four fect per second,
the operator adjusts the speed of the shaft to
feed one foot for every beat of the pendulum.
The method of determining when the paper is
moving at the requisite speed is to measure
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 measure 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 office, 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. :

¢° is a borizontal arm attached to the frame
A near the pendulum, and ¢ is a long thin
spring connecting its onter end to the oscillat-
ing armn ¢ to prevent the recoil of such arm
when thrown against the stop-pins by the
pendulum. The bholding-arm ¢’ 1s adapted for
adjustment by any suitable weans, to regulate
the tension of the spring.

- The set-serew f7, which secuares the upright
bar f%in place, also permits the lateral adjust-
ment of the bar to hold the vertical axis of the
pendulum, when at rest, in line with the cern-
ter of oscillation of the tri p-plate, for the pur-
pose of preventing the arm g* from striking
oue stop-pin sooner than the other when the
pendulum vibrates. This equalization in the
deflection of the bar ¢g* 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
it the length of the slits wonld be unequal,
and could not afford a correct guide for the
purpose. S
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“[n order to prevent atmospheric electricity
upon the main wire from passing through the
receiving-magnet of a station, to burn the
helices or otherwise injure the instrument, o
lightning-arrester, Z1, 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
grooved half-cylinders of metal, clamped to-
gether upon a piece of fine insulated wire, V/
placed in the main wire, and the_outside of
each cylinder is joined, by a large wire, Z% to

“the opposite end of the main wire, beyound
the opposite cylinder, so as to conduct astrong
atmospheric current along the main line past
the station, without permitting it to enter and
burn the fine wire of the receiving-maguet.
The insulation of the wires Z* is sufficient to
direct the induced message-currents into the
helices of the receiving-magnet aund 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, Z4 and the helices are arranged one with-
in the other, in the same mavner 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
a 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 lightning-ar-
resters. The extent of the deflection shows
upon the dial the extent of the defect, and in-
dicates the needed repairs. )

" 76 are switches pivoted to suitable insulated
supports, between the ends of each wire. Z°,
as they join-the lelical wires, (shown clearly
in Fig. 31.) The switches, when turned to con-
nect both branches or ends of a wire, cub 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
usually 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 needle and dial.  This, how-
ever, is not absolutely necessary, because they
may or may not stand normally cut off, as pre-
ferred or found most desirable. X! is an ad-
justable resistance-coil, provided with an in-
dex-finger and dial, and inserted in the local
line, as shown in Fig. 81. The object of this
arrangementis to enable the operator to gradu-
ate the conducting resistance in the local
cireuit so that the surplus power of the bat-
tery may be utilized, and the working-force of
the battery kept the same during the latter
part of its use, as when the battery is first
put up. The deflection of the index-finger

_upon the-dial shows the amount of resistance.

When the power of the battery is 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 circuit, as shown in Figs. 5 and 31.
By means of the resistance-coil the operator
is enabled to adjust the condueting resistance
in the local cireuit so that the needle of the
galvanometer will be deflected to a point on
its dial that indicates sufficient power of the
battery to produce induced currents along the
main line suitable for the automatic transmis-
sion of messages. _

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 inserted in the wire of
the induction-coil, between its commencing
and terminating ends, as shown in Fig. 5, or
by inserting it in a branch wire, Z®, connect-
ing such ends, as shown in Fig. 31.

The paper fillets for both the original and
reproduced records are prepared for use by
treating them with an extra sizing of 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 I do not depart from the prineiple of my
invention.

I claim as my invention—

1; Iu 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
tfrom 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 a local cirenit-cianger, to send alternate -
reversed currents on the main wire, substan-
tially as described.

3. Tle automatic transmission of telegraph-
symbols by alternate induced clectric 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 circuitsehanger, substan-
tially as described. ’

4. The mode or method of automatically re-
producing electrie telegraph symbols by the
alternate reciprocations of two slitting-knives
throaugh a-fillet of paper moving over them, the
lengthof theslits corresponding withthe period
of time each knifeisin turn held throngh the pa-
per, and the duration of the respective throws
continuing until the track-fingers change at

the transmitting-station, so that the slits re-
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produced in the fillet of paper at the receiving-
station shall be fae-similes of those forming
the record at the transmitting-stations, sub-
stantially as described.

5. Controlling the electric currents induced
in the main line through the medium 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 cur-

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. :

6. The trapsmitting and reproducing mech-
anism of an automatic telegraph apparatus,
operated from the same driving-shaft by two
fillets of paper moving at equal speed, sub-
stantially as described, 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-
seribed, for the purpose specified.

8. 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
deseribed, for the purpose specified.

9. The driving-shaft B, having its bearings
upon the friction-wheels moanted upon a'coun-
ter-shaft beneath it, substantially as deseribed,
for the purpose specified.

10.. The shaft B, driven by two friction-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 described.

11. The combination of a governor with the
friction-collars, for the purpose of controlling
the speed of the shalt by regulating the fric-

tional eontact of the collars with the hab of

the driving-wheel, substantially as deseribed.

12. The governor, consisting of the crossed
ball-levers G, pivoted to the driving - shaft,
the bent springs H, and the adjusting-springs
d J, substantially as described.

13. The governor,connected to the frietion.

-collar P by means of the links L L, the con-
neeting-rod M and the pin @, the links and
connecting-rod extending longitudinally with-
in the hollow driving-shaft, substantially as
described.

14. The toggle- joint, formed by the combi-
nation of . the connecting rod and links L
with the governor-levers, substantially as de-
seribed. ‘

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 i
moved by the governor, substantially as de-
scribed. o

16, The combination of the soft washers g g,
with the friction collars P 4 on the hinb of the
driving-wheel, substantially as desecribed, for
the purpose specified.

17. The friction-collar 4, held upon the end

‘D substantially as deseribed.

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

18. The friction-collar ¢, adapted for 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 beiit springs II
with the governor, to counterbalance the cen-
trifugal force of the Dballs 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 a message, substantially as described.

- 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-
shaft to feed the paper, substantially as de-
seribed. .

21. Theanxiliary springs J J,combined with
the bent springs of the governor, and adapted
foradjustment to determine:the force 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-
ized 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 governorlevers and driv-
ing-shaft, for equalizing the movements of the
governor-levers, substantially as desceribed.

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

25. The combination of the oscillating rock-
shaft of the electro-magnet D7 with the
driving-wheel of the shatt I3, snbstantially as
described, for the purpose specified.

26. The magnet D, having its covers con-
structed; as desecribed, to permit-a long oscil-
lation of the permanent magnets s between
thm, for the purpose specified,

27. The circuit-changer, consisting of the
grooved whole and halt bands D ¥ ¢¢/, monnted
upon the iusulated sleeve ¢ of the driving-

“wheel hub, combined with the conducting-

rollers a «! @® ¢ having electric connection
with the battery and the helix of ‘the magnet

28. The grooved half:bands ¢ ¢, separted
from each other upon the sleeve of the wheel-
hab, and joined, one to-the whole-band b, the
other to the whole band 0/, snbstantially as
deseribed, for the purpose specified.

29. The conducting-vollers @ «' «® @, sup-
ported upon the joints w w! w0® w® by the up-
right arms g7 so as to' hold the rollers a a!
within the grooves of-the bands'¢’ I upon one
side the wheel-hub, aud the rellers o ¢ 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 @, combined
with the upright arms 3% to connect each pair

upon opposite sides of the Wheel-hub, suvstan- |

tially as described. _

31. The combination of the spring a'! with
tire insulating-eveners, to draw the upright
arms toward the wheel-hub, for the purpose of
holding the conducting-rollers with equal force
within the grooved baunds, 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 in
transmitting and reproducing & messa ge, sub-
stantially as described. :

33. The combination of an oscillating elec-
tric governor with the driving-wheel, substan-
tially as deseribed.

34, The combination of a resistance-coil with
the electric governor, to prevent unnecessary
_waste of the battery-force required to operate
the driving-shaft, substantially as described.

35. The arrangement of the resistance-coil
upon- thee driving-wheel, substantially as- de-
seribed, for the purpose specified.

36. The electric governor consisting of the
ring 2, provided with two governor-balls and
the supporting-arms °2?, forming arock-shaft,
substantially as deseribéd, for the purpose

" specified.
37. The electric governor, mounted upon the
face ot the driving-wheel by means of its 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.

39. The combination-of the insulated con-

ducting-springs v o' with the driving - wheel,

substantially as deseribed. :

40. The combination of the roller a® with
one of the balls of the oscillating governor,
substantially as described.

41. The combination of the oscillating elec-
tric governor with the driving-wheel and re:
sistance-coil thereon, to throw the latter into,
and out of the circuit  through the driving-
magnet /7, for the purpose of maintaining
the driving-wheel at a uniform velocity: with-
out exceeding the maximum quantity of bat-
tery-force required for operating fhe driving-
shaft, substantially as described.

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 cireuib
from the battery to the driving-magnet when
the .driving - wheel is moving at”such low
speed as to carry the - governor-roller ° in
contact with the spring, substantially as de-
seribed.

43. The combination of the resistance-coil .

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

.

moving at such high speed as to carry the
governor-roller #° in contact with the spring
0!, substantially as deseribed, for the purpose
specified. o o

44. The combination of the spring v* with
the driving-wheel and electric governor, sub-
stantially as‘described, for the purposes speci-
fied. - ’ ‘ '
45, The holder o pivoted to the driving-
wheel, to press the governor-roller outward in
contact with the inner spring o, and thus

" lose the cireuit from the battery to the mag-

net, for the purpose of starting the driving-
wheel in motion, substantially as deseribed.
46. ‘The holder o, adapted to be automati- -
cally turned back from the governor-roller by
means of a trip or stop, «/, with ‘whick it
comes in contact when the wheel rotates, sub-

stantially as described.

_47. The trip or stop w", pivoted to a sliort
upright, «//, of the frame, and weighted at
one end so as to hold it out of operation un-
til moved into the path of 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 tlie fillet of paper containing the record
over the bed to operate the track-fingers, sub-

.stantially as described.

49, Inthe transmitting-instrument; the com-
bination, with a circu't-changer, ", of & cir-
cunit-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 -maguet,
and the primary helices of the indnction-coil,
to induce alternate reversed message - eur-
rents ib the main wire, substantially as de-
seribed. - 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.

51. The circuit-changer C”, combined with
the guide-bed of the transmitting-instrument,
substantially as described, for the purpose
specified.

59. The circuit-changer, articulated to the
under side of the guide-bed, and formed with a
roek-bar, b’/ 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
C" with the two anvils ¢/ ¢"", which are
separately connected to the local battery of a
station by wires t° #° passing through the re-
producing and calling -in magnets, aud the
primary lielices of the iuducti(mppib’substan-
tially as described. ' ’ :

54 Thetwo anvils g/ g, supported by the
pendent arm )"/ upon opposite sides of the
circuit-changer, substantially as described.
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55. The two anvils ¢/ g/, adapted for
adjustment upon the .pendent arm v, sub-
stantially as described.

6. The anvils g g/’ having electric con-
nection with the stems of the eccentric anvils
on the reproducing-magnet, substantially as
described. .

57. The combination of the permanent mag-
netic bar ¢’ with the soft-iron ring which
forms the lower termination of the circuit-
changer G, for the purpose of preventing the
recoil or rebound of the latter when: it is
thrown in contact withits anvils by the track-
tingers,substantially as described.

58. The magnetic bar ¢’”/, supported within
the soft-iron ring of the cireuit-changer C”
by means of the arm I on thé under side of
the guide-bed, substantially ag described;

59. The guide-beds O and V, swiveled or
pivoted to the {rame of the instrument so as
tohave a lateral swing controlled by a yield-
ing connection for the purpose of compensat-
ing for irregularities in the movements of the
paper fillets to the feed-cylinder, substan tially
as described. .

60. The supports for the guide-beds, con-
sisting of the tubularbearings fitting over up-
right shafts mounted upon, but.insulated frowm,
the frame of the instrument, substantially as
described.

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-bar
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 edges
of the paper fillets from wrinkling or curling
up-as they are drawn over the beds, substan-
tially as described, -

64, The spring pressure:bars, each provided
with two shouldered cross-pieces adapted to
fitwithin deep transverse grooves 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.

65. The stop-pins inserted in each of the
guide-beds to limit the forivard movement of
the pressure-bar after the filles of paper lhas
passed out of the Dbed, substantially as de-
seribed.

06. The guide-beds O I, cach provided
with a hinged cover or pressure piece, to hold
down the paper fillets as they pass over the
beds, substantially as described.

67. The covers of the guide-beds OV v,
adapted for adjustment to regulate the press-
ure upon the paper fillets by means of set-
screws, which sunport the covers upon their
points after passing up throngh the guide-beds,
substantially as described, — '

68. The covers of the guide-beds O v,

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

69. The combination of the shouldered cross-
bars with the cover-hinges of the guide-beds,
for moving back the spring pressure- bhats
when the covers are swang open to prepare
the beds for receiving the paper-fillets, sub-
stantially as deseribed.

70. The flat spring 2/, 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.

71. The guide-bed O of the transmitting-
instrument, formed with parallel grooves m m’
to receive the embossed tracks in the fillet of
paper, substantially as described, for the puar-
pose specified. .

72. The guide-bed and feed-cylinder of the
transmitting-instrument, formed with corre-
sponding parallel grooves to receive the em-
bossed tracks in the fillet of paper containing
the record to be transmitted, substantially as
described, for the purpose specified. :

©3. The combination of two parallel y/-
shaped ribs with the under side of the cover
m', to fit into the grooves of the guide-bed 0,
for the purpose of properly guiding the filleg
of paper and preserving the form of its em-
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 0", s0
that their points shall project down through

the y-shaped ribs therein, substantially as .

described.

75. The spring track-fingers having an in-
dependent articnlation upon the cover of the
guide-bed O by mounting their hubs ¢/ ¢/
separately upon the short cross-shaft kY sub-
stantially as deseribed. :

7G. 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.

77. The combination of the slotted guide-
block j/ with the cover m/’, for the purpose of
guiding 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 raising the
cover, substantially as deseribed, for the pur-
pos: specified. .

79. The handle j, pivoted to the top of the
cover /' in rear of the track-fin gers, and pro-
vided with a weighted extension, j/, to hold
it in an upright position, substantially as de-
scribed. '

80. The handle provided at its front with a
right -angular arm, J i to limit the for-
ward movement of the handle and bear down

[
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the rear ends of the track-fingers, for the pur-
pose specified.

81. The combination of the grooved guide-
blocks 16 with the guide-bed I of the repro-

ducing mechanism, substantially as described,

82. The combination of a grooved feed-cyl-
inder with the nngrooved guide-bed of the re-
producing mechanism, to draw the fillet of
paper over the reproducing - knives, substan-
sially as described.

83. The combination of an automatic press-
are-roller with the feed-cylinder of the repro-
duecing mechanism, substantially as described,
for the purpose speeified. '

84. The combination, with the guide-bed ,
of two reciprocating knives, operafed by a
magnef, substantially as described.

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

86. The shelf ¢, combined with- the flat
-gpring ¢, to eonnect the sleeve of the guide-
bed I with an adjustable holder upon one of
the uprights of the frame, substantially as de:
scribed.

87. The shelf ¢¢, combined with the sleeve
of the guide-bed V', to support the reproduc-
ing-magnet, substantially as described.

88. An electro-maguet provided with a roek-
shaft to alternately reciprocate two pointed
knives throngh the grooved blocks 08 of the
guide-bed when the polarity of such magnet
is changed to oscillate the shaft, substantially
as described. )

89. The pointed slitting - knives b* Ut sup-
ported upon the vibrating needles of the ve-
producing - magnet Ly means of the upright
arms «!?, substantially as deseribed, for the
purpose specified. '

90. The slitting-knives of the reproducing-
magnet, guided vertically within the grooved

blocks by means of the guide-pins V7, and the

supporting-arms ', substantially.asdescribed,
for the purpose specified.

91. The combination of the embossing roll-
ers or styles b° with the guide-bed I and its

cover, substantially as deseribed, for the pur-

pose specified. : .

99. The india-rubber blocks ¢, combined
with the guide-blocks ¥, to bear down upon
the points of the slitting-knives, substantially
as described, for the purpose specified.

93. The grooved guide-blocks 0% secured to
the front of the eover, for the purpose of sup-
porting the embossing-rollers, substantially as
described. '

94, The grooved guide-blocks 7% adapted

for adjustment to registér their grooves with
the grooves in the lower guide-blocks 0° of the
bed, substantially as deseribed, for
pose specified. :

95. The combination, at a telegraph-station,
of a calling-in magnet, a reproducing-magnet,

the pur-

a receiving-magnet, and their electric connec-
tions, substantially as deseribed, for the pur-
pose specified.

96. The combination, at a telegraph-station,
of a receiving-magnet, a calling-in magunet, a
reproducing-maguet, and an induction-coil in:
terposed in the main wire, substantially as
described. . : :

97. The combination, at a telegraph station,
of a receiving-magnet, a calling-in inagnet, a
reprodueing - magunet, an induetion - coil, and
two primary helices within the induetion-coil,
substantially as deseribed. ‘

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-
line at each station by connecting to the wire
thereof the inner end of the inner helix, and
the outer end of the outer helix, substantially
ag deseribed. o

99. The receiving-magnet, provided with a
series of parallel magnetic peedles mounted
between the covers upon @ transverse rock-
shaft, so as to oscillate, when the covers are
magnetized and demagnuetized, by the passage
through the helices of the alternately reversed
message-currents of the main line, substantial-
ly as-described. , o

100. The parallel magnetic needles of the
receiving-maguet, provided with an upright
arm ecarrying two platina hammers, which,
when the needles tip, are alternately throwu
in contact with two platina-faced, anvils sup-
ported upon, but insulated from, the covers of
the magnet, snbstantially as described.

101. The reciprocating hawmnmers 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 current from the
battery, while the polarity of the magnet is .
changed to reciprocate the hammers by the
alternate reversal of the message-currents in
the main line, substantially as described.

102. Maintaining the contact between the
hammers and anvils of the receiving-magnet
at the receiving-statior, by means of the track-
fingers at the transmitting-station extending
through the slits of the moving record to hold
the circuit-changer in contact with oue or the
other of its anvils, substantially as described.

103. The anvils mounted npon the cover of
tlhe receiving-magnet,and insulated therefrom
by means of the flanged insulating-tubes ar,
combined with the stems.d’ of the anvils, and
the hollow upright shafts ° substantially as
described. . _

104, The platina-faced anvils of the receiv-
ing-magnet, affixed eccentrically to their sup-
porting-stems, for the purpose of adjustmen t,
substantially as described.

105. The compound reproducing - magnet

D/, provided with two vertically-reciprocating

slitting-knives, substantially as deseribed.
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106. The compound calling-in magnet D,
provided with two inclined laterally-vibrating
plates, substantially as deseribed.

107..The combination of an induction-coil
and a double helix with one battery, to equal-
ize the force of the main-line currents, for the
purpose of” securing the antomatic formation
of the message-symbols of the requisite rela-
tive sizes throughout the whole line, and to
prevent like message-symbols from differing
in length when formed by the passage of the
current through cither helix, substantially as
deseribed,

108, The combination, with the induction-

coil, of an adjustable compound magnet con-.

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

109. The indaction-coil combined with the
double helices wound therein, one within the
other, around an adjustable core of soft iron,
substantially as deseribed, for the purpose
specified,
 110. The core of the primary helices D7 D7,
made iu several sections, which are adapted
for adjustment, by the holding-screws ¢, for
the purpose of regalating the time required
to magnetize and demagnetize them, substan-
tially as described.

111. The receiving-magnet, the calling-in
magnet, the reproducing-magnet, and the pri-
mary helices of the induction - coil, having
their corresponding helices wound in the same
direction at a station, so that the curients
from the local battery shall each move throngh
the circuit ot 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-coil, having their
corresponding helices wound in the same di.
rection at all the stations of the telegraph-
line, for the purpose or maiutaining the same
direction for each current throughout the line,
substantially as described.

113. The platina-faced anvils of the receiv-
ing-magnet, having separate electric connec-
tions with the reprodncing-maguet, substan-
tially as described, for the purpose specified.

114. The mode or method of calling a sta-
tion into communication with 2 transmitting-
station to receive a message, by means of a
calling-in magnet at the receiving-station,
which is operated Ly the transmitted signal
to set the reproducing devices in operation,
substantially as described.

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

116. The mode or method of operating the
calling-in magnet to call in the receiving-sta-
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tion, and throw it out of communication with
the transmitting-station, by means of signal-
slits eut in the fillet of paper in advance of,
and following, the message-slits, substantially
as deseribed.

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 mechanisin by which a fillet of paper is
drawn ovér the reciprocating reproducing-
knives, substantially as described. T

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

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

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 prop-
erly set by the vibrations of the setting-plates,
substantially as described, for the purpose
specified. :

121. The ealling-in and throwing-out frames,
| mounted upon sleeves of the shaft L7 and
connected Dby saitable mechaunism, 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 fram s,
connected by snitable futervening mechanism,
so that when the former is moving forward
with the wheel the latterisriding hack against
its revolution, and viee versa, substantially as
described, for the purpose specitied.

123. The combination of the working-beam
and conuecting-rods with the slesves of the
calling-inand throwing-out, frames, 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 deseribed,

125. Thecalling-inand th rowing-out frames,
cach constructed of a slotted segmentul regis-
tering-plate, supported from the sleeves of the
shaft B/, so that the registering-wheel shall
project through the slots, substantially as de-
seribed.

126. The calling-inand throwing-out frames,
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 by 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 transmitting-station,
{ substantially as deseribed.
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_i27. The calling in frame, adapted to cause
the pressureroller to De thrown in contact
with the eylinder, to feed the paper over 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 registéring-wheel, substantially as de-
seribed. '

129. The pivoted lever
the pressure-roller V. and the cam 0%, on the
sleeve of the calling-in frame, substantially as
described, for the purpose specified.

130. The combination of the springs n? with
the ecalling-in” and throwing-out frames, to
draw them toward the shaft B/ for the pur-
pose of engaging the ends of the pins in the
registering-wheel, when such pins are properly
set, substantially as described. ' ‘

131. The registering-wheel constructed with
peripheral flanges containing the parallel set-
ting-pins, substantially as described.

139, The combination of the holding-band
w7 with the registering-wheel and its setting-
pins, substantially as deseribed, for the pur-
pose specitied.

- 133, The combination of the tightening-pul-
ley and spring with the bolding-band m7, sub-

stantially as deseribed, for the purpose speci-

fied. Y

134. The beveled uprights ¢% combined with
theregistering-wheel, to restore the alignment
of the setting-pius, cubstantially as described.

135. The beveled uprights ¢% combined with
the registering-wheel, to correct any excess in

the throw of the pins when set by the recipro-
cating plates, substantially as deseribed.

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. :

137. The combination of the antomatic lock-

¢, combined with

ing-fevers p® and 8 with the ¢alling-in and
throwing - out frames, substantially as de-

“seribed, for the purpose specified:

133. The automatic locking-levers P& and p¥,
adapted for adjustment, substantially as de-
seribed, for the purpose specitied.

139. The shatt 1¥77 of the registering-wheel,
provided with friction-wheels , by which it is
driven from the upper shaft B, substantially
as described, for the purpose specified,

140. The mode or method herein (eseribed
of automatieally joining thetwo lLielices of the
receiving-magnet when a message is being re-
ceived ata station, for the purpose of increas-
ing the power of the magnet when receiving a
message by the decrease. of conducting-resist-
ance in the receiving-maguets of all the other
stations within reach of the current.

{
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141. The mode or method hercin described
of automatically disconnecting the two helices
of the receiving-magunet, and joining them sep-
arately to the main line when their station is
ot receiving a message, for the purpose of of-
fering less resistance to the passage of the line-
current through thetn. . .

149. The insulated levers RYRR? R?, having
electric counection with the outer helix of tle
receiving-maguet, and the main wire joining
sueh helix, combined with the insulated anvils
R! R? R?, having electric counection with the
inner helix and its main wire, substantially as
deseribed, for the purpose specified.

143, Thecombination of the calling-in frame
with the insulated conducting levers and an-
vils R B? R?, substantially as described, for
the purpose specified. . ‘

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

145. The iusulated cams 719, combined with
the sleeve of the calling-in frame, for the pur-
pose of . connecting “and disconuecting the
levers R’ 1?2 R aud their anvils, substantially
as described, for the purposes specified.

146. A circuit-breaker, interposed in the lo-*
cal wire of the receiving-station, and operated
by the movements of the ealling-in frame to
make and break the local cireuit of such sta-
tion one or more times in rapid succession, for
the purpose of inducing a return carrent in
the wain line which shall oscillate the arms of
the receiving-maguet back at the transmitting-
station, and thus notify theoperator there that
the receiving station is ealled .in ready to re-
ceive o message, substantially as described.

147. The local cireuit-breaker, consisting of
the insulated hammer-lever and -anvil RY in-
terposed in the local wire, and operated by one
of the cams 710 on the sleeve of the calling-in
Trame, substantially as deseribed.

148. The hammer-lever R* of the local cir-
cenit-breaker, having its rear end notched, for
the netion of the cam #' substantially as de-
seribed, for the purpose speeified. ’

149. The mode or method of providing a
stanoard measure of time ab cach station of a
telegraph-line by means.of a pendalum, whose
vibrations reciprocate the slitting-knives of
the several reproduci‘ug-mngnets through a
moving fillet of paper, 2 given nuamber of
times for each vibration, substantially as de-
seribed. ' '

150. The mode ot metliod of establishing a
uniform movement of the paper fillets ab.all
the stations of a telegrapli-line by meauns of
the several driving-shafts, whose speed is ad-
justed to the. measure of time furnished by
the pendulum at each station, substantially
as deseribed. ~

151. A pendulum for opening and closing
the cireunit of the 1'epx'oduuiug-nm,gnet, to al-
ternately reciprocate the slitting-knives in a

slits

given time, for the parpose of cutting




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,

152. The combination of the pemdulum f2
g7, with a circuit-changer, for sending alter-
nate currents from the locul battery to the re-
producing-magunet of a station, substantially
as describedl.

153. The local circuit-changer, consisting of
the pivoted trip-plate g% and its upright arm
g% arranged within the path of the pendalumn,
s0 that the lower end thereof shall strike the
upright points of the plate, and throw the arm
alternately in contact with stop-pins ¢5, the
trip-plate having electric conneection with the
local battery, and the stop-pins with the re-
produci ng-magnet, substantially as described.

154. The combination of a spring, g%, witli
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,

155. The stop-pins ¢, and the trip-plate and
arin, supported upon the wmain frame of the
instrament by the upright bar /%, the trip-
plate and arm being insulated from the bar,
and the latter being insulated from the frame,
substantially as described, for the purpose
specified. .

156. The bar /%, adapted for lateral adjust-
ment, for the purpose of equalizing the throws
of the tripping-arm g* from its center of os-
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 deseribed.

157. The weighted finger-piece 2, arranged
in the local line, to send the current either to
the cresceut trip-plate of the pendulam, or to
the oscillating shatt of the receiving-maguet,
substavtially as described, for the purposes
specified. ) -

158. The curved guides q" ab, secured to the
uprights of the frame beneath the feed-cylin-
ders for directing the paper records ont of
the instrument, substantially as deseribed,

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 @ attached to an upright of the frame,
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80 as to lie against a shoulder formed in the
curved guide af, and of the upper swinging
blade a® attached to the upright turning-rod
2, substantially as described.

161. The combination of a coiled spring, pl,
with the upright tarning-rod p, for the pur- .
pose of pressing one blade of the shears
against the other when in the aet of cutting,
and to throw open such blades when the cut.
ting action ceases, substantially as described.

162. The lightning-arresters Z1, interposed
in opposite ends of the main line at a station,
to conduct a strong atmospherie current along
the main line past a station without entering
the receiving-magnet, and to direct the weal.
er induced message-currents into the receiv-
ing-magnet and prevent them from passing
the station, substantially as desceribed, for the
purpose specified.

163. The lightning-arresters Z, each com-
posed of two grooved half-eylinders of metal
clamped upon a fine insulated wire, Z2, plased
in the main line, substantially as deseribed,

164, The nrode or method of joining the two
lightning-arresters to the main line at a sta-
tion by means of the wires Z° and helices Z*
substautially as described.

165. The index-finger Z° 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 described, 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-eurrent, substantially as de-
seribed,

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

169. The pivoted switch Z7, in combination
with the wire of the induction-coil, substan-
tially as described, for the purpose specified,

ROYAL E. HOUSLE.

Witnesses:

J. W. KEITH,
Jon. F. BARRETT, -



