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" To all whom it miay concern:

ROYAL E. HOUSE;

IMPROVEMENT IN EL

UNITED STATES PATENT OFFICE.

‘OF BINGHAMTON, NEW YORK.

D

ECTRIC TELEGRAPHS.

Speqiﬁcat{on forming part of Letters Patent No. 180,099, dated July 25, 1876; application filed

» March

Be it known that I, RovaL E. HOUSE, of

Binghamton, in. the ‘county of Broome and.

State of New York, have invented a new and

i useful Automatic Réproducing 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

Liad to the accompanying drawings, forming
part of this specitication, in which—

- Sheet 1 shows a diagram of the telegraph
lines and routes illustrating my improved sys-

19, 1874.

‘Fig. 6, Sheet 9, is a transverse section of the
“driving-shaft, taken in the line » x, Fig. 4.
Fig. 7, Sheet 9, is a similar section of the
tshaft, taken in the line y ¥, Fig. 4. Fig. 8,
-Sheet 10, is a side elevation of the registering-
wheel, showing the calling-in frame, together
with the tension and setting deviees for the
‘pins of the wheel. Fig. 9, Sheet 10, is a -top-

_vices, inounted upon the counter-shaft. Fig.
10, Sheet 10, is a horizontal section of the
.|1registering-wh'eel, taken in the line 2 2, Fig. 8.

tem of telegraphing, and Sheet 2 shows a | Fig. 11, Sheet 10, is a detached section of the

plan view of a record-or message fillet.
-The group of figures upon Sheets 3 to 6,in-

“clusive, illustrate tlie mechanism for produc-’

ing the original record-fillet, as follows, to
wits . . S
Figure 1, Sheet 3, is a front elevation of

_the instrument, with “part  of. the, frame re-

moved: to show the interior mechanism under:
the keys. Fig. 2, Sheet 4, is a top-plan view,

~with parts of the frame broken away to show

the mechanism for feeding the filletof paper
and making thie record.  Fig. 3, Sheet D, is a
longitadinal section-of sthe instrament, taken
in tlie plane of the line A B; Fig. 2, the top’

- being cut off ‘to the right: and left, as shown:

by dotted lines.  Fig. 4, Sheet 5, is a vertical
Jongitudinal section of the guide-bed and ‘its
support. . Fig: 5, Sheet 5, is a sectional view
of the shaft,—'1‘i‘icti0u-’s1ee\'e; and: devices con-
nected therewith, by which the eceéntric shaft
is operated from the prime mover of ‘the in-

‘strimeént. ~Fig. 6, Sheet 6, is a perspective
- view. of ‘the message-tack. - Fig. 7, Sheet 6,

isa detached view of the ratchets and pawls’
employed to operate the imessage-rack. = .

The group.of fignres-upon: Sheets 7 to ‘:12,1

“inclusive, illustrate the transmitting and. re-’
producing mechaiiists and-their. connections,

as follows: + ..~ ¢

“Fig. 1, Sheet 7, is ‘an end elevation of this
mechanisin: : Fig.*2, Sheet 8, is a'front eleva-

tion. - Tig. 3, Sheet 9, is a top-plan view.. "Fig.

4, Sheet 9, is -a -longitudinal .section of the
Sheet 9, is a diagram showing & t\""legy‘n.ph'-
line, its ground-plates, and five -intermediate
stations, one of which is provided withall the

_electric -connections used at each station.

-registering-wheel, with pins aligned. Trigs. 12
.and 13,'Sheet 10, are elevations, respectively,
.of the devices for unlocking the throwing-out
and calling:in frames from the pins of the regis-
| tering-wheel. = Fig. 14, Sheet 10, is a top-plan

of the apparatus is driven. Tig. 15, Sheet 10,
magnet. Fig. 16, Sheet 10, is a longitadinal

:calling-in and throwing-out frames. "Fig. 17,
‘Sheet 10, is a section taken -through the rim

view of the reproducing - magnet with the

-vertical section.‘of the guide-bed for the re-
producing - instrument, showing the slitting-
knives.in elevation.
i the -several positions ot the slitting-knives
aiid_embossing - rollers of the  reproducing
‘mechanism. ~Fig. 23, Sheet 10, is a top-plan
view -of the shears for cutting the fillet of
{.paper, and- transverse section ‘of the guide
for directing the paper away from the repro-
ducing devices.
tudinal section of the induction -coil.. Fig.
25, Skeet 10, is a transverse section of a

“driving - shaft. and its attachments. Fig.-5, | guide-bed, takeu through the line 2* 2% Fig,
' | 18: ‘Fig. 26, Sheet 11, is- a’ longitudinal sec-- -

1 tion of the transmitting guide-bed.- Fig. 27,
Sheet 11, is a transverse section of the same. -
Fig. 28, Sheet ‘11, is ‘a_transverse section of

_plan View of the registering-wheel and its de- -

view of the magnet from which the main shafs
1s a central vertical section of the receiviug:- -
section of the counter-shaft and sleeves of the-

,of the driving-wheel, in the plane of the line -
&2, Fig. 18, Tig. 18,'Sheet 10, is a vertical ..
section of-the apparatus through the linez? 2% -
‘Fig. 2. - Fig. 19, Sheet 10, is a transverse se¢
|-tion of the driving-magnet through the line -
28 2%, Fig. 14.  Fig. 20, Sheet 10,-is a top-plan

.sligting -knives and their upright arms re-

anoved.” Fig. 21, Sheet 10, is a transverse.

Fig. 22, Sheet 10, shows’

Fig. 24, Sheet 10,is a longi- -

BN D
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the supports for such bed. Fig. 29, Sheet 11,

is a top-plan view of the bed. Fig. 30, Sheet-
11, is a transverse section of one of the light- |- )
{:a system .of .har

ning-arresters; and Fig. 31, Sheet 12,is a dia
gram showing all the electric conuections o
the apparatus, together with all the parts o
the latter necessary for tracing the course of
the currents. - @

The group of figures upon Sheets 13 to 15,
inelusive, illus t: ate the printing-mechanism as
follows: o

Tig. 1, Sheet 13, is a side elevation of the

printing-instrament, partly in section, Fig. 2, |

Sheet 14, is an end view. Fig. 3, Sheet 15, is
a top-plan view. Tig. 4, Sheet 15, is a plan
view of the guide-bed detached from the in-
strument.  Rig. 5, Sheet 15, is a detached
view of the spring-shears by which the printed

message is cut from the printing-fillet of paper. .

The letters of reference are different for each
group of figares, but similar letters in each
group denote the same parts of that group.

It is found in practical telegraphy that, from

rarious causes, messages cau’ only be frans-
mitted a comparatively short distance before
they must be treated as uew messages, and
retelegraphed to succeeding stations.

Mr. George B. Prescott, electrician of the
Western Union Telegraph Company, in an ar-
ticle publishedinthe Journal of the Telegraph,
under date of April 1, 1870, page 107, entitled
“TheTelegraphin Switzerland ,” says, in speak-
ingof telegraphic communicationin the United
States, that “Messages, therefore, instead of
being generally transmitted five bundred and
one thousand miles by one manipulation, are
repeated betwean the greater portion of the of-
fices upon an average of- every ‘one hundred
miiles.  In most cases this repetition is made
by hand, and every such repetition costs as
much as the original transmission.” For this
reason long telegraph routes are necessarily
m:de up of a succession of short lines. _

The automatic-telegraph: system in use at
the present time is based upon the transmis-
sion of messages by the Morse characters, and,
therefore, in sending a message over several
of these successive lines, it must also be pre-
pared anew Ly the operator at the end of each
line before it can be automatically transmit-
ted.  This occasions great delay, for, while
the actual transmission over the wire is ex.
ceedingly rapid as compared with the Morse
system, the time consumed Ly the operators
after receiving a transmitted message, in pre-
paring it over again to be automatically trans-
mitted, is proportionally very great,

My invention, in addition to the general
improvement of the telegraphic art, has for
its object to overcome this difficulty, and au-
toiratically transmit a message over a succes-
sion of telegraph lines without the necessity
for its repreparation at the end of each line,
S0 that in sending a mes<age it shall be au.
tomatically reproduced at the end of a line
for automatic transmission over the next line,

thereby saving all the time and labor now re-

-quired to telegraph by the automalic system.

To this end my invention consists, first, in
irmoliized mechanism consti-
slectric  telegraph, and
sthe following elements, to wit:
first, an- Instrument by which the written
messages received at a station for transmis-
sion are recorded in a fillet of paper to be used
as the medium for antomatically transmitting
the message from one station: to another ;
second, the batteries and insulated wires con-
stituting the line or lines ; third, a sending-in-
strument, adapted, in connection with the
record-fillet, to antomatically transmit to the[=
receiving-station message-signals correspoud-
ing to the record-signs of the fillet; fourth, a
receiving-instrument adapted to receive such|
electric signals, and thereby automatically
produce at the receiving-station an exaet fae-
simile of the original record-fillet at the send-
ing-station; and, lastly, mechanism adapted,
to receive such Teproduced record-filles, and!
therefrom automa:ically produce a dispatel.
for delivery, printed in ordinary typographic
characters, ;

In the second place my invention consists

-in adapting different and independent tele-

graph-lines, and the instruments used in con-
nection therewith, to operate in harmony with
each other, so that either an original record-
fillet or a reprodnced record-fillet of one line.
can be used equally well to antomatically op-
erate any other line, : \

In the third place my invention consists in
the mode or process of automaticall y transmit-
ting a dispatch over a succession of’ telegrapl-
lines by the following steps, to wit: first, pro-
ducing at the sending-station, by proper mech-
anism independent of the line, a record of the
dispateh to be transmitted; second, automat-
ically transmitting’ message signals or iwm-

“pulses; third, auntomatically reproducine at'
? ’ 1 g

the receiving-station of a line, by proper wech-
anismn, a fac-simile of the record at the send-
ing-station; fourth, using, by suitable mech-
anism at the proper receiving-statiouns, the suc-
cessively-reproduced records to automaticall y
transmit the message over each succeeding line
until the final or delivery station . is -reached;
and, fifth, nsing the reproduced record at the
final station, by meaus of, proper mechanism
independent of the line, to automatically print
the message in ordinary typographic charie-
ters for delivery. Ce

For the purpose of illustratin g my improved
system of telegraphing I have showun, npon
Sheet 1 of the accompanying drawings, a' dia-
gram of' telegraph lines, routes, and stations,

which, together with the following general ex.

planation, will atford a compreheunsive view of
the whole system. ‘
In furtherance of this purpose it is neces-

sary to define a telegrapli-line and a telegraph- -

route,

I e

A telegrapl-line compriéeS the wire‘s,: bat-
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‘phia line.
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" teries, and instruments of two or more sta-

tions, which have such an electrical connection

Cwith. ea(,h other that an electrical impulse

given at any one station is felt at all -the oth-
ers, or throuohout the entire length of the
connected wires. ,

A telegraph-route is-composed of-two or
more of such telegraph-lines united together
at certain stations, but having no electrical
connection with each other. The diagramn
shows several- different telegraph lines and

routes, which-may be easily traced.  For ex-

ample, one line, with its way-stations, extends

from Washington to .Philadelphia; another
_from Philadelphia to Netw York; another frowmn
New York to New London; another from New.

Loudon to Boston, and still another from Bos-
ton to Portland, the whole.number constxtut-
ing one teleoraph route.

The two end stations of a telegraph-line,
which, in.the diagram, are marked A, and

which are counected by a wire, B, I desig-

nate ag the ‘‘termninal stations,” and all those

. marked C, intervening between thé terminal

stations, and through which  the wires pass
directly, I denominaté the “way-offices” or **in-
termediate stations.” The stations D, at which

‘two or more lines are joined, I call the ¢“june-

tion-offices,” aud those stations B, at which

‘two or more lines cross or intersect ea(,h other,

1 call the ““intersection-offices.” Certain offices
may be junction-offices of two or more lines,
and the way-offices of oune or more lines—ag,

for exdmple, the New Haven office shown on

the diagram, which'is the junction-office of
the Springficld and New Haven line, the june-
tion-office of the Binghamton and New Haven
line, and’ the way-office of the New York and
New Loudon line. An office may also be the
terminal of one line and the way-office of one
or more other lines, as shown on the diagram
at Baltimore, which- is; the terminal office of
the Baltimore and Wilkesbarre line, and the
way-office of the Washington and Philadel-
Harrisburg is also the way-office
of -the Baltimore and Wilkesbarre line, and
the terminal office of the New York and Har-
risburg line. Similar offices are sLown at
anhamtou and Springfield. Other arrange-
ments of offices may be found upon the dia-
gram, and will readily suggest themselves as
the occeasion for their use arises.

The terminal stations of each telegraph-line

have the usnal ground-connections K, and each’ |
station of & line js. provided with a local bat-
tery, G, the object of which arrangement is to .
angment and re-enforce the electric currents as -
they pass along the line by the battery at each

station.

In carrying. out my sybtem I employ at

each station of a telegraph-line one or more
recording-instruments, a transmitting-instru-
ment, a reproducing-instrument, and one or
more printing-instruments, all-of which I will
presently debcrlbe in detail, in the 01de1

“named.

All the instruments of a line are harmon-

-the main shaft.

ized-with each other, so' that the record of
one station may be automatically reproduced

in fac-simile at all the others, and the instru- -

ments of all the lines constituting a route
must be the same, and operate in har mony
with each other, in order that either an orig-
inal record- ﬁllet or a reproduced record-fillet.
of oue line may be used to automatically op--
erate any other line of the route. The junec-
tion-offices of a route are provided with a sét
of "instruments for each line, and the different
sets have no electric connection with each *
other.

The record-fillet, whlch constitutes the ﬁrst
step in the s,ybtum may have the message-
signs indicated in or upon it by a variety of
characters or marks without departing {rom
the principle which governs the working. of
the process. Oue convenient method consists
in forming the record of a narrow ribbon or
fillet of paper, in° which are cut two rows of
slits,. arranged to be read.alternately from
oue row to the other, and indicating by their
length the letters of the alphabet and other
message - signs.  This record - fillet is. shown
upon Sheet 2 of the drawings:

I arrange the letters in the order in which
they most frequently occur in telegraphic

‘messages, designating for'the one that most
frequently oceurs the shortest slit,
“ereasing the length of the slits as the oceur-

and in-

rence of the letters diminishes, The most
frequently used sign in telegrams is the “sep-
aratrix” or space between words, This I make
about one-half an inch in length. The order
in which the letters of the alphabet most tre-
quently occur is'as follows, to wit: etiaos -
roabhdlcufmpbwy gvkaxqjez For
thiese I make the slits increase in length about
oue-sixteenth of an inch for each one, in the
above order. TFor example, the separatrix
being one-half an inch long, the slit for the
letter ¢ is made nine-sixteenths of an. inch
long; for the letter ¢, ten-sixteenths, and so
on. The sign for. “hms ” or the end of a mes-
sage, should be one- blxteenth of ‘an inch long-
cr than the sign for 2, the last letter of the
alphabet.

These lengths aund this order are not ln-
perative, being used here principally to illus-
trate the inveution.

I will now proceed to describe the record-

Jing-instrument, referring to-the drawings con-

tained upon bhects 3 to 6, inclusive.

‘A is the frame of the mbbrumeut. made in
any suitable form to receive the working
parts, amd B is the main driving - shaft, ar-

 ranged transversely of the frame, with its

bearings in the bars G H. I Z are cams se-
cured to.tbe inner end of the main shaft, with
their shonlders upon opposite sides thereof,
and O is a rock-shaft, having its bearings in
the sides of the frame, near the rear end. O’
is a sleeve mounted loosely upon this shaft,
and provided with a slotted arm, N, which is -
counected by a rod, M, to the outer cam of
Instead of making this con-
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nection directly with the cam, it may, if fonnd
desirable, be formed by a crank - arm on the
end of ﬂlL main shaft, ~
The rock-shaft O is furthw provided with
a central fixed collar, carrying arms T V at
an angle to each othel. The arm T is formed
with a lateral lug, carrying a sét-serew, «, to
bear against a corresponding lug upon the arm
N, while the arm V is connected. with a ver-
tical rack-bar, f", by the pivoted rod #, as
shown in Fig. 3. 8 5 are upright armns, tirm-
Iy secured to the ends of the rock-shaft, and
jointed at their upper ends to the arms o/ of a
transverse stop-bar, ¢”, whosce’ends lie within
longitudinal grooves formed in the side pieces
of the case near the upper edges. Wis a
spring coiled about the rock-shaft, with one
end secured to one of the arms S, and the op-
posite end to a collar, &, upon the sleeve O,
The collar is adapted for adjustment upon the
sleeve by a set-screw, y,.or other suitable
means, to regulate the tension of the spring.
From the toxwomo description it is evideut
that when power is npphed to rotate the main
shaft, the stop-bar will be moved back and
forth within the grooves of the case, and that
the rack-bar f will be reciprocated v ertically.
The extent ot this reciprocation is regulated
by adjusting the end of the conneeting-rod M
within the slot of the arm N, while tlm path
of reciprocation is changed b) adjusting the
set-serew w to regulate the distance between
the arms T aud N. The tension of the spring
is sufficiently strong to oscillate the rock-shatt
and carry forward l:he stop-bar when the main
shaft is rotated; but if the forward movement
of the bar bllOlll(l be arrested before reaching
its maximam throw, the tension of the spring
will be overcome, so that the main shaft shall
complete its rotation. B is a sleeve, mounted
upon the main shaft, provided with a fly-
wheel, D, and a 0100\*(,(1 pulley, G, to receive
the dmvm0 belt of the instrt unent
Inasmuch as the power applied to the slesve
must drive it continuously, and.inasmuch as
it is absolutely necessary that the main shatt
shall rotate intermittingly, the sleeve .is
adapted to grasp and rotate the shaft by frie-
tion. Ifor thlb purpose one-half of the sleeve
.is beld to the other half by set-screws and
springs ¢, which may be adjusted to regulate
the degree of friction, and therefore the force
with w hlch the sleeve shall hold to the shaft.
The sleeve is lined with leather or other pli-
a bl(, waterial, for the purpose of equalizing the
friction and ]nu enting unequal weur, The
force of the sleeve muxb be sufficiently great
to overcome the tension of the coiled’ spring
when the stop-Lar is arrested in its forward
movement, and at the same time slight enouglt
to allow the sleeve to turn contmuously Whe
the shaft ceases to move. Some counection
of this kind is required for the suceessful op-
eration of the instrument, since the intermit-
tent rotation of the mam shaft must be re-
peated many times in a second. The key-
board of the instrument is composed of three

baunks of keys, divided into two sections, for
the right and left hand of the oper dtor 80
that elch bank of a section shall number tlv 3
keys. The section-dividing board 2/, togeth-
er with the end boards y"/ and front board @/

of the case, forms guides for the fingers of the.

operator, so that he can look up to read a
message while manipulating the keys., Tlhe
boards ¥ and 2’/ determine the stretceh of the
thumb and little finger, and so regulate the
position of the intermediate ﬁugers over the
keys while guiding the hands in their back-
ward and forward movements,  The front
board o'’/ prevents the hands from going too
far forward over the keys, and therefore forms
a front guide at the upper bauk. The keys
are each pivoted aupon a central pin, b7, af-
fixed to a suitable cross-bar, A%. Pheir inner
ends extend beneath the path of the stop-bar
¢, and are properly weighted, so as to rest,
when not in operation, upon a rear cross-bar,

d”!, as shown iu Fig. 3.

As the signs \vln(,h represent the letters of
the alplmbet and other message-symbols are
formed by slits of different lengths in the fillet
of paper, and since the slitting-instruments
are operated by the rack-bar in a manner to
be presently deseribed, it follows, in this ex-

‘ample of my invention, that the throw of the

rack-bar must be varied in proportion to the

length of slits required. This is accomplished

Ly suitable stops upon the upper edges of the
keys to arrest the stop-bar at graduated dis-
tances in ies forward movements. . The resulg
may be attained in a variety of ways; but in
this instance I have shown the. keys formed
with shoulders upon their upperedges at vary-
ing distances frow their inner ends, such dis-
tances inereasing from right to left of the key-
board, preseuting the diagonal line shown in
Fig. 2.

Since certain letters occur more frequently
than others in telegraplic messages, which
necessitates their representation by short slits
in the fillet of paper, I have transposed the
alphabet and placed the letters in such order
upou theshoulders of the keys that the stop-
bar will move the shortest distance for the
most frequently occurring letter, the length of
its strokes being ¢ mduall) 1uu’eabed in pro-
portion to the dLLlLdSb in the oceurrence of
the letters used. By this means the recording
mechanism may, through the medinm of the
stop and rack bars, be Ol)letell with great ra
pidity within a given time. The letters of
designation are duplicated in the saine order
as the finger ends of the keys, as shown in Fig.
2. W"is alever, huug upon a cross-shatt, e’“’
of the case, beneath the bar A7, and forked atb
its inner end to embrace the cams I Z on the
wain shaft, one arm, ¢/, of the fork bearing
against tllb .s,houl(lu‘ b 01 the cam I, and the
other arm, m/, at the proper time Dbearing
against the periphery of the cam Z. The
forked end of the lever should be sufficiently
heavy to hold the arm ¢/ in contact with the
shoulder &/, and to return it rapidly against
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" presses ‘a‘key »
This movement lifts the iuner’end of ‘the de--
tent-lever, and re
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& s’izi»ch‘ shoulder after having been lifted. K

ig'a cross-bar arranged under and against the
forward portion of the keys, and conhected to

" the endsand center of the shaft ¢/ by arms
A4 gud the  short arm of the:forkéd lever.

As above-described, the power is ‘applied to

. drive the friction-sleeve and fly-wheel of the

instrument-continuously ; but the rest of the
- mechanism is motionless until the operator
down upon the eross-bar K",

leases the cam I, so that the
fiiction-sleeve shall revolve the main -shaft,
" and, through the intermediate devices, throw
.forward the stop-bar antil itisarrested by the
shoulder of the depressed key. 'The rack-bar,

~ by this.operation, is carried down in propor-.

tion to the distance traveled by the stop-bar,

* gtarting always from the same point—that is

to say, it always starts downward from the

“same point, but descends differentially in pro-
portion to the throw of the stop-bar. .

“These-various parts constitute the mechan-

"+ jsm for operating the recording devices, which

1 will now proceed to-describe in connection
with their method of operation.. M is & hori-
zontal bed for guiding the fillet of paper upon

which ‘the message -is recorded; and n'’ is &'

sleeve secured to its under side, so as to fit
upon an upright spindle,. 17, affixed to the
frame in rear of the key-board. The guide-bed

~ s arranged transversely of thecase, and may

be pivoted to the top of the spindle by a screw-
pin, 1%, as shown in Fig. 4. AV Al are up-

" Tiglits of .the .frame, placed in line with the

guide-bed to receive the feeding mechanism,
by which the fillet of paper is drawn through
the instrument. p/""is a spring connecting
an arm; o'/, of the sleeve n” with an adjust-
ing-pin, q"/, at the base of the outer apright,

" for the. purpose of lolding the guide-bed in

position with a yielding connection. #" is a

- stop attached to the case within the path of

tlie arm ¢/, and adapted for adjustment to reg-
ulate the lateral swing of the guide-bed. By
this method of mounting and counnecting the
guide-Ded it is automatically adjusted with
delitacy and precision, to compensate for any
“irreguiarities in the running of the paper, and
to insure aceuracy in its presentation to the
recording-blades and feeding - cylinder.’
is an arm projecting to the rear of ‘the guide-
bed sleeve #/, and provided with a lateral piu,
/", upon which the paper-reel ¢/’ is hung. ¢’
is the paper, wound upon the reel beside &
flange or rim, p*“, formed upon the latter, and

" thence passing upward, on its way to the.
~ guide-bed, through a guide-loop, ¢, formed

upon the upper.end of & lever, ¢/, Theinner

end of the paper is secured to the reel in any |

convenient manner to prevent it from slip-
ping. The lever carries a friction-brake, S/,
and is hung to the side of the arm 0"/, so that,
under the force of a spring, w'’, it shall press
the guide-loop away from the bed, and the
brake dowi upon the flange of the reel. -

When the instrument is:in operation, the

OIII |-

feeding devices pull the paper over the feed-
bed with slight, but rapid, jerks, whicl carry
the guide:loop v’ toward the guide-bed, and
lift the friction - brake from the reel, so that
the latter may turn and release the paper.
When the paper ceases to move, the spring
throws out the.upper end-of the lever ¢, ui-
‘winding the paper from the reel-until the frie- .

tion-Drake. comes down ‘against the fange

thereof, aud arrests its further rotation. =

 To increase the quantity of paper pulled off-
the reel in proportion to the increase in the..
Jength of the message-slits, it is passed over -
an_intermediate guide, 2", affixed to the end
of “the guide-bed, Lefore passing over the
guide v/, After leaving the reel-guides the
‘paper rests upon the bottom of the guide-bed, -
and is held against the adjustable outer or
gage side ' thereof by means of shoulders

‘formed npon arms 1 x'/, whicl are connected

by a longitudinal bar, g, and- slide within -

“deep transverse grooves in the bottom of: the

bed, as shown in Fig. 2.  The shoulders are
held against. the fillet of paper, so that they
shall conform to its varying width, by oneor
more springs, ¢/, arranged to bear against the
outer side of ths bar y". R o
The pressure of the springs is adjusted by
set-screws ¢//f, passing through the inner side
rail of the bed, or otherwise arranged in any
other- convenient manner, A pin, m'”, fixed
to the Lottom of the guide-bed, limits the ad-
vance of the yielding shoulders when the il -

.let of paper has passed out.of the machine.

¥ is a cover or pressure-bar, hinged to the
outer edge of the guide-bed, so as to lold
“down.the fillet of paper, the amount of press-
are or friction being regulated Dby the set-
screw /', Fig. 1, upon which the free edge of
the cover rests. The cover may be weighted
or held down by a spring, if preferred; but its
own weight will, in most ‘cases, probably be
found sufficient for all purposes. Its outer
edge is formed with suitable recesses or spaces
g, k1, and 4%, to- prevent the outer edge of
the paper from folding up as it passes over
the guide- bed and along the guide-side 87,
1 i3 a handle affixed to-tlie cover, for open- -
ing and closing it in applying or removing the
paper. : o

The ends of the transverse guide-arms w'’
%' extend through the gage side 8 of the bed, '
in line with the hinges of the-cover, so that
when the Iatter is thrown open for the inser-
tion of a fillet of paper the upper leaves of .
the hinges shall bear against the ends of the
arms, and force back the guide-blocks. The
opening of the.cover, therefore, prepares the
bed for the application of the p per.
#2 are slotted guide blocks attached to the
inner end of the guide-bed, so that their up-
per surfaces shall lie flush with the top of the
‘bed. They are each formed with a slotted
arm, 7%, extending under the bed for the pas-
sage of bolding - serews, by which the Llocks
are independently adjusted with respect to’
the bed and its gage-side, to.regulate the dis-
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tance apart of the slitting-blades and the po-
sition of the slits in relation to the edges of
the.-paper, ’ -

Instead of making the blocks in separate
pieces, and atlaching them to'the bed, they
may be made directly upon the end of the lat-
ter, if preferred.

J*® are corresponding slotted guide-blocks,

attached to the cover of the guide-bed by set-
serews m?, so that their slots shall register
with those in the blocks #2. Each of the
Dblocks f3 carries an embossing roller or style,

@, within its slot, to Lear down. under the

weight of the cover upon the fillet of paper
in'its passage over the-bed, and, by pressing
it into the grooves of the lower bloeks, to form
two parallel tracks or creases.

The edges of the grooves in the lower Dlocks
may be beveled: or cut out in any manner to
render the tracks in the paper distinet, or to
give them any desired beculiarity or charac-
teristic in- design. The creases are intended
to receive the track-hand of the transmitting-
instrument while certain electrie changes are
effected, which will be hereinafter deseribed
as a subsequent step in my process. :

Set-screws #?, passing through the blocks f3,
serve to adjust the pressure of the styles upon
the fillet of paper. I* I are recesses in the an-
der side of the Dblocks J? to receive a strip of
leather, rubber, or other soft material, for the
purpese of forming yielding anvils for the
boints of the slitting-blades, which anvils are
adjusted by set-screws m*, as shown in Fig, 4.
""" is u horizontal shaft, having its bearings
in parallel arins o5, projecting from the guide-
bed sleeve toward the uprights AL - It carries
a pinion, ", and two vertical eccentric bars,
7% the upper ends of which latter pass upward
through the slots of the blocks 7%, being gnided
by the slots and pins 5%, as shown in Fig. 4,
N¥ are pointed reversible knives, attached to
the front of the eccentric bars by the slotted
bosses ¢® and set-screws d? so that the point
of each shall enter the grooves in the guide-
Llocks #%. @/ and 1" are radial pins-or de-
tents, affixed to the shatt of the eccentric bars,
to engage with teeth ¢? @2 upon the arms of a
forked lever, 42 and form an‘escapement. The
lever /2 is mounted upon a shatt, «”", in rear
of the eccentric shaftt; and its lower.arm g2
extends forward within the path of a pin, m?,
on the side of the rack-bar, while its rear end
is connected by a spring, &, to an adjusting:
pin, /% on the guide-bed.” I isa stop attached
to the sleeve of the guide-bed, to limit the up-
ward throw of the lever A2 under the tension
of'its spring. 2/ is a gear-wheel, secured to
& shaft, o/”, which is mounted in suitable
bearings of the case, so that the gear-wheel
shall engage with the pinion %" on the ec-
centric shaft. 7 js u dram, fastened to a
long tubular bearing, 7% on the sbaft o/, and
containing a coiled spring, 17, one end of which
is secured to the gear-wheel, and the other
end to the interior of the drum. s is a fric.
tiou-sleeve, mounted upon the tubular bear.

ing, and constracted and applied thereto in
the same mauner as the sleeve of the main
driving-shaft. The outer end of tle sleeve
sarries a grooved pulley, ¢/, which. is driven
by a suitable arrangement of belts from the
prime mover of the instrament to rotate tlie
gear-wheel intermittingly, in a manner similar
to that in which the main driving-shaft is ro-
tated by its sleeve, as already described. .

When the instrament is operated, as here-
inbefore «escribed, the fillet of paper is drawn
over the guide-bed by snitable feeding mech-
anisn, operated by the rack-bar from the keys
of the instrument,

The baris arranged in suitable guides of

the case, and when a key is depressed it ¢com-
mences to descend. This movement releases
the arm ¢® of the escapement-lever from the
bin m?on the bar, and permits the spring # to
draw up the arm %2, and disengage the tooth
@ from the detent b/, The shaft v/ is thus
released, so that it may make half a revo-
lution, or, rather, so that it may revolve until
the same detent b7/ is arrested by the tooth
¢® on the upper-arm of the lever.” When the
rack-bar again moves up, it lifts the arm g% of
the escapement-lever, throwing the lower tooth
%> upward to catch the lower detent, and
clearing the.upper tooth ¢ from the upper de-
tent, so that the eccentric shaft may be again
moved when the rack-bar makes its next de-
scent. One-complete vibration of the forked
lever, therefore, alternately clears. a ‘detent

from one tooth and allows the shaft to malke -

ahalt-revolution,. : ,

The detent or-eccentric shafs is driven from
the shaft o/ through the medium of the gear-
ing a7 4w, a1d, as the rack-bar descends,
throws up one: of the eccentrie bars, so that
the point of its knife shall etiter the fillet of
baper and there remain until a slit is cut
equal in length to the distance the paper
moves,

The length of the slit-indicates a particular
letter or symbol of'a message, and such length
is controlled by the forward throw of the stop-
bar, and the consequent deseent of the raclk-
bar, as previously explained. "o

The greater the throw of the stop-bar the,
lower the rack-bar will deseend, and the lower
this bar descends the longer the blade will re-
main -in the paper, and therefore the longer
will be the slit cut therein. ' ‘

The eccentric bars are so arranged that the
two blades are alternately thrown up to puane-
ture the paper in parallel lines, thus making
a record which must be read from one line to
the other alternately.

The feeding devices are constructed and
operated as follows: j is a horizontal shaft,
having its bearings in the uprights Al K/ is
a cylinder mounted upon the shaft in line
with the recording devices, and provided with
several rows of sharp teeth, which take hold
of and feed the paper when the cylinder is ro-
tated. It is also formed with periplreral
grooves, in line with the grooves of the guide-

Ve



[P N

180,099 T

.-blocks 7%, to reeceive. the embossed creases in
«the fillet of paper, and-prevent-them from be-

ing flattened out or.otherwise injured.
L is a pressure-roller. mounted upon an arm,

3 J'y pivoted to-one of the uprights Al, s0 as to
. place the rolier in front of the cylinder.

~sure the proper feed.

The pressure-roller, under: the force of’ an
adjustable spring, A, holds the fillet of paper
against the teeth of the eylinder, so as to in-
The surface of the

- roller ‘should be made of or provided with

leather, o some sunitable -yielding substance,
to receive the impress -of the cylinder - teeth
and prevent the paper from slipping.

‘o' and p’ are ratchet-wheels mounted upon
the shaft j,-with their teeth pointing in oppo-
sitedirections. j'isasmall gear-wheel mounted
: loosely upon the shaft j, between the ratchet-

| wheels; 80 as to engage with the teeth ot the

; rack-bar.
Whei, in: the operation of the instrument,
. the rd(,h bar is moved upward, a spring-pawl,

-/, pivoted to an arm, I/, of the gear - whee],

© spring,

engages with the teeth of the ratchet - wheel
"o’ and moves it forward, together. with the
feed-cylinder and ratchet- Wheelp
A spring-pawl, ¢/, pivoted to one of the up-
-rights, engages the ratchet-wheelo’, to prevent
any backward movement of the feed-cvlinder
| when the pawlm/ ceases to act.
2’ is anangular levér, pivoted at its angle to
one of the uprights immediately under the
- wheel p/, and having teeth formed upon its
‘upper -arm, which, -when the rack-bar is
thrown up, engage thh the teeth of the wheel
p’, and lock. 1t against . further movement.

This locking meehanism, which is thrown into -

“operation ab the ter mmamon of each upward

‘movement of the rack-bar, prevents the feed-

‘eylinder from being carried too far by its mo-
imentum after the rapid throw of the pawl m’.
- The angular or locking lever is operated by
an adjustable stop, w’, on the side of the rack-
bar, which strikes against the free end of a
2" 1ying alono the under mdu of the
upper lever -arim, as showu in Fig.

The spring insures the acmon Qt the lock-

ing - lever, and is limited in its downward

‘movement by a stop, ¥, formed at the angle
jof the lever.
' A recess, o, in the edge of the rack-bar re-
ceives the lower end of the locking-lever, to
permit its necessary movementsin 1oduug and
unlocking the feed-cylinder.
1t will thas be observed that the movements

of the rack-bar govern the movements of the
paper, and therefore the-length of the slits
therein, while the movements ot the rack-bar
are gov elned by the operation of the keys, as
herembe ore described.
. There is an equal number of teeth on the

ratehet-wheels o/ p’; but-the number in each
plmt be greater Lhdll the number of charac-
ters to b(, made, for the following reasons:

Assnmmo that there are twenty- eIOht keys to

six teeth.

the iustrament, that the beparatrlx must be

-elght sixteenths or one: haltof@nmch inlength,

and that the letters or gharacters following
increase the slits in the paper one- sixteenth
of an.inch: each, then.-there must be thirty-six

teeth in the ratchet-wheel one-sixteenth of an

inch apart, becanse the moving pawl, start-
ing always from the same point, must, as the

‘rack-bar descends, ride -back upon the ratehet- -

wheel to engage .theeighth tooth, and, when
the rack-bar ascends, move forward the wheel
until the pawl again reaches the point from
which it started. . Now, to make the. next let-
ter, say B, the pawl tmvels back to the ninth -
tooth; to, mdk(, T, it moves back to the tenth .
tooth; and to form the longest character, or
the one least used, it must travel back thirty-
This latter movement, however,
would require a complete circuit of'the ratchet-
wleel by moving the pawl, which could not
well be done without interfering with the lock-
ing-pawl. I therefore add a few teeth to the
ratchet-wheel, to engage the locking-pawl. be-
tweeun the point from which the moving pawl
starts and the point reached by its longest
throw.

It may be here observed that thouglh-the
ratchet-wheel and cylinder might operate if
both were made of the same diameter, yet a
practical difficulty intervenes, because the best
size for the eylinder is such that the teeth of
the wheel would be too fine to insure the action
of the driving-pawl in its rapid movements,
It therefore becomes necessary to make the
ratehet-wheel “greater in diameter thdll the
cyvlinder.

The shoulders upou the keys of the instru-

ment govern the movement of the rack-bar,

and maust, therefore, be arranged in proper re-
lation to each other and to the teeth of the
ratehet-wheel. The distance traversed by the

.stop-bar in moving down the rack-bar to forin

the separatrix represents the distance. trav-
ersed by the moving pawl upon the ratchet-
wheel, which, as above stated, is the distance
of eight teeth. To make the next character,.
the stop-bar travels along the adjoining key
the same distance and one-eighth more, its
throws inereasing in this proportion through
the whole namber of keys. Therefore the
shoulders of the keys are separated from each
other one-eighth of the distance the stop-bar

.travels to reach the shoulder of the first or

separatrix key.

I have only used the ])I‘OpOlthllb and dis-
tances above named to illustrate the princi-
ple of operation, as it is evident that they, as

“well as the mechanism; may be varied indefi-

nitely. By this means the feed-cylinder and-
keys operate in unison to regulate the feed of
the paper, and therefore the length of the slits
which form the record thereon. " isa curved

guide, secured totheuprightsbeneath the feed-
cylinder, for the purpose of guiding the paper
out of the instrument.

Where large numbers of messages are to -
be sent, much time is consumed by the oper-
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ator in placing them in position to be read
and recorded. To avoid this unnecessary de-
lay I propose to mount the messages in a rack
connected, through snitable mechanism, with
an operating-key, by whose movements the
messages are snccessively exposed to view,
and then moved to one side out of the way.
teferring to the fourth sheet of drawings,
a®is an inclined table, supported upon the
case of the instrument over the keys, and pro-
vided at its upper and lower edges with
grooves to receive the parallel bars a7 and b4
These bars slide freely within their grooves,
and are connected together at their rear ends
by a strip of wood or metal, 0%, which is
adapted for ready removal when necessary.

The bar §* is formed with a rack along its
under side to engage with a pinion, b, mount-
ed upon a short shaft, 07 This shaft also car-
ries the reversed ratchet-wheels §? and ¢*, and
has its bearings in an upright, ¢, of the case
A, and in the end of a band-lever, 15, pivoted
to the lower edge of the table. The pivotal
point of the lever is removed a short distance
from the shaft 05 and the inuer end of the lat-
ter fits loosely within its bearings ¢'°, so that,
when the outer end of the lever is raised or
lowered, the shaft may be moved to engage
or disengage the pinion and rack-bar.

One of the keys in the key-board of the in-
strument—ypreferably the left-hand one in the
middle tier—is formed with a bent arm ex-
tending upward in rear of the fulcrum-pin ¢,
which arm carries a fixed pawl, ¢% and a
spring-pawl, ¢, to engage the reversed ratch-
et-wheels ¢* and 0% respectively.

a* o* represent a series of spring-fingers, se-
cured one behind the other to pins a°, project-
ing from the upper edge of the sliding bar «’
in the plane of the table. These fingers are
folded over upon each other, as shown in Iig.
6, and the upper edges of the messages are
inserted between the springs, the main por-
tions lying upon the table. The essages
therefore rest upon each other like the leaves
of a book, the upper one only being exposed
to view, so as to be read.

When it is desired to move a4 message out
of the operator’s view, in order to expose the
message next behiud it, the key is depressed,
50 that its inner end shall lift the spring-pawl
and rotate the ratchet-wheels one tooth. This
movement, of course, rotates the shaft and its
pinion, and moves the rack-bar b together
with the bar o7, toward the left of the instru-
ment until a point, ¢ on the lower end of a
spring-finger is brought in-contact with a lag,
a®, projecting from the upper edge of the ta-
ble, to turn the finger over, as shown in Fig.
6. The message held by this finger is there-
fore turned over, and exposes to view the
message held by the finger next behind it.
As the message is turned the fixed pawl ¢f en-
gages the other ratchet-wheel, and locks the
series of fingers against turther movement
until the key is again depressed. When the

message has been turned over and the key re-

leased the weight of the latter restores. it to

its normal position, ready for the next move- .

ment. - -

The ratchet-teeth should e made of such
size that, when the spring-pawl moves the
ratebet-wheels one tooth, the bar a” will be car-
ried to the left the distance between two pins,

@, the latter being arranged at equal dis-

tances apart. :

The bar o7 is designed to hold from twenty- |

five to thirty messages, and, wlien all have

been recorded, the outer end of the hand-lever
0% is raised, the strip 0 disconnected from tlie |

bar a7, and the latter removed for the inser-
tion of another, carrying a fresh lot of mes-
sages, '

For the purpose of cutting off the fillet of
paper after the record has Deeir made, I ar-
range a pair of shears or cutters in rear of
the feed mechanism, and operate them by one

<

of the keys of the instrument in the tollowing
manner, employing, preferably, that key whicl |

is arranged in the upper tier, immediately
over the key for turning the messages: The
inner end of the key selected extends upward
through the case in rear of the fulerum-pin ¢,
and is slotted to receive the arm ¢* of an an-
gular lever pivoted, at ¢% to one of the up-
rights A% The upper arm of this lever is

pivoted to the outer end of a horizontal cut-
ting-blade, g which is arranged between the |
uprights of the case, and pivoted at its inner |
end to a projection,’¢’, of the rear upright.
This cuiting-blade works over the. edge of a

the uprights, so as to project immediately un-
der a loop, ¢° formed upon the upper end of
the curved guide /. The fillet of paper,
guided by the loop, passes down between the
blades, and is cut off by depressing the oper-
ating-key, so as to throw the swinging blade
against the fixed blade, the two operating
with a shearing cut.

about the npper arin of the crank-lever, and

connecting with the pivoeted blade, Torces the

latter down upon the fixed blade toinsure the -

catting operation.

When the key is released. the weight of its !
inner end restores it to its first position, and
swings the pivoted catting-blade outward, so -
that the fillet of paper may continue its down- |

ward passage.

The fixed blade is placed against a shoulder
formed in the curved guide, or is otherwise
connected to the latter in such a manner that
its catting - edge shall lie in or behind the
plane of the guide. Some arrangement of

-second horizontal blade, g8, affixed to one of |

A spring, ¢, coiled ”

this kind, in connection with the guide - loop |

¢% is absolutely necessary to properly guide
the fillet of paper after the cut is made; other-
wise the end of the main fillet would Ay out

of the guide, and have to be replaced between
the blades by haud before a second cut could ‘.

be made. ;
Instead of arranging the pivoted blade to
/

—

-~

in
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$wing over the fixed blade, it may be ar-
ranged to pass under it, the spring being also
changed to press the swinging blade npward
1nstead of downward,

‘The message to be sent havmg been re-
corded in the ﬁllet of paper by the recording-
instrument, the next object to be attained is
the tmnsmlsswn of such recorded message
along the telegraph-line, and the reproduction
of a fac-simile thereof at any or all the sta-
tions. ~ This may be carried into practice in
many different ways without departing from

-my invention; one of which ways I will now

proceed to descrlbe

In the accompanying drawings, A is the
frame of" the instrument, constructed .in any
suitable. manuer, and prOVIded with two up-
rights, Al, which support the main driving-
shaft B. Thls shaft is employed to operate
two sets of feeding devices—viz., one set by
whichthe fillet of paper contcumng the record
is fed through the instrument for transmitting
a message, and the other set for feeding along
another fillet of paper, in® which -a received
message is recorded, 30 as to constitute a fac-
simile of the recmd from which the message
was senf.

TFor a proper understanding of the inven-
tion, and to prevent confusmn in description,
it is necessary to bear in mind that each sta-
tion along a telegraph-line is provided with
two 1nstruments, in addition to the one by
which the record is first made—to wit, one
for transmitting and receivingy and one for re-
pxoduoincr a transmitted message:

1t is evident, therefore; that a message may
be received and reproduced at one stamon

without being transmitted to another,

The shaft B is supported in its bearings
upon friction-wheels %, placed within the up-
rights of the frame, and is provided with a
fiy-wheel, C?, and the ¢ylinders-D E. These
cylinders, in connection with pressure-rollers,
are employed to feed the fillets of paper
through the trausmitting and reproducing in-
struments, and are each formed with several

_ rows of teeth, to take hold of the paper, and

with two pcrlphelal grooves, to receive the
Lmbossed tracks in the fillets.

The grooves should be the same distance
apart, in order to register with each other and
the grooves in the ¢ylinder of the recording-in-
strument, so that the embossed tracks in the
papercontaining the record may fit the grooves
of all the eylinders.

The shaft is driven by two collars connected
thereto, so as to clamp the hab of the driv-
ing-wheel between them by frictional contaet,
and transmit its motion to the shaft. The
wheel is driven Ly electro-magnetism, as 1
will presently describe.

For the purpose of controlling the speed. of
the shaft I regulate the frictional contact of
the collars and hub of the driving-wheel by
means of a governor, consisting of the crossed
levers G, carrying balls I upon their ends,
and pivoted together upon the shaft between

the cylinder D and fly-wheel C? by a serew or
pin, L. One-half of the shaft is cut away for
this purpose, and after the partb have been
applied a protecting-cap, I’; is placed over
them upon the shaft, as shmvn in Fig. 4.

L L are short Im]m, pivoted at one end to
the upper and lower governor-levers, and at
the opposite end to a rod M, extending with-
in the shaft toward the hub of the, driviug-

wheel S, the shaft being made hollow for this .

purpose. The other end of the rod carries a
pin, Q, which projects through a slot in the
shaft, so as to connect with an exterior collar
or ring, P. This collar is adapted to slide freely
upon the shaft, and is formed upon opposite

sides with two projections, each containing a

conical recess. A second ring, P/, is mounted
upon the shaft, but is fixed thereto between
the ring P and fly-wheel. It is also provided
with projections having conical recesses, and
the two rings are united by pointed pins R,
placed between them, with their points in the
counical recesses. This arrangement. is em-
ployed to prevent, the holding and guiding
pin Q from binding within the slot of the shatt
when the collar P is being moved by the gov-
€rnor. .

The driving-wheel 8 is made with a long
hub, fitting looaely upon the shaft, and termi-

natmg at its inner end in a grooved pulley, 2.

4 is a collar or plate, mounted upon the end
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-screw,
I, fitting into the end of the shaft.

The collcu' is prevented from turning upon
the shaft by a short tongue ]_)I'OJeCtlng from
its inner circumferénce 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 required.

The two collars P and ¢ clamp the hub of -

the driving-wheel between them, and thereby
transmit its motion to the shaft.,

g g are washers, of cloth, leather, or other
suitable material, placed upon the shaft be-
tween the collars P ¢ and the ends of the
wheel-liub, for the purpose of increasing the
friction between such parts and preventing
wear.

H ‘are bent springs interposed between the
governor-levers upon.opposite sides of the
bhaft and exerting their force outward, so as
to bpread the levers apart and hold the eollar
P and wheel-hub against the outer collar ¢, or,
in other words, to preserve the frictional con-
pection between these two collars and the hub
by spreading the governor-levers, so as to
straighten the toggle joiut formed by the con-
necting rod M and links L.

When the speed of the shaft becomes too
high the governor-balls are thrown outward
by centrifugal force, overcoming. the tension
of the springs H, and causing the linksL to
spread apart and by retla(,tmw the connect-
ing-rod M, \nthdmw the collar P from the
wheel- hub. This breaks the motloual connee-
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tion between the two, and allows the shaft to
decrease in speed until a reduction of the cen-
trifugal force causes the governor-balls to ap-
proach the shaft and again establish the con-
nection.

The force with which the wheel-hub is
clamped between the collars is regulated by
adjusting the.collar ¢ upon the shaft, so as to
press the hub with greater or less strength
against the collar P, when the shaft is at rest.
This pressure, of course, is continued for a
longer or shorter period, according to the ad-
justment, when the shaft is in motion.

The bent springs counterbalance the centrif-
ugal force of the governor-balls until the shaft
has attained, or nearly attained, the speed
requisite for feeding the fillet of paper in trans-
mitting and recording a message, and their
tension may beadjusted by any suitable means,
to regulate the centrifugal foree required for
throwing out the governor-balls and discon-
necting the friction-collars from the wheel-hub,
‘or, in other words, to determine the speed at
which the shaft shall run to feed the paper;
but as the weight of the balls is cousiderable,
and a strong spring is necessary to counter-
balance their centrifugal force, and as the
spring requires a very delicate adjustment, I
prefer to constroct the apparatus in such man-
ner that the stout bent spring shall operate to
counterbalance the centrifugal force of the
balls up to nearly the speed required, and that
additional auxiliary springs, capable of tine
adjustment, shall be employed to furnish the
force that is necessary, over and above the
force of the Lent springs. These auxiliary
springs J J are made in the form of spirals,
and are arranged to counect two governor-
balls across the shaft, being secared to adjust-
able friction-pins T, which are held in tke balls
by set-screws I§. By means of the set-screws
and friction-pins the tension of the springs J
can be finely adjusted, to determine the force
required in excess of the bent springs to coun-
terbalance the centrifugal force of the balls
that is necessary for disconnecting the friction-
collars and wheel-hub. The speed of the shatt,
and therefore the movement of the paper, can
be correctly gaged to correspond in all the in-
struments along the telegraph-line, and there-
by insure aecuracy in transmitting, recording,
and reproducing a message, or, in other words,
so that the slits in the fillet of paper which
constitate the recorded message shall be of the
same length for the respective signs at all the
stutions. .

The distance to which the governor-balls
are thrown out centrifugally is fixed by arms
H? arranged between the bent springs, or by
any other device suitable for the purpose.

N N are racks projecting transversely of the
shaft, from that part of the governor-levers
nextthefly-wheel, toengage, respectively, with

- the upper and lower side of a pinion, ¥,
which is mounted within the shaft so as to ro-
tate at right angles thereto. This arrange-
ment of mechanism is employed to equalize
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the movements of the governor-balls, and is
best shown in Fig. 6 of .the drawings. An
equivalent of this device would be an arm
from each lever extending toward each other
from opposite sides of the shaft, and articu-
lated to opposite ends of a lever pivoted in
the center to the shaft, which construction I
propose to use when desired.

Motion™ may be imparted to the shaft B in
a variety of ways, oune of which consists in
counecting the motor to the grooved pulley
I by a band; but for convenience and econo-
my I employ electro-magnetism, in the follow-
ing manner: On the long hub of the driving-
wheel is placed an insulating-cylinder, ¢, pro-
vided with two grooved metal bands, b b/,
and with two grooved intermediatehalf-bands,
¢ ¢/, which are detached from each other at
the ends, These various bands are arranged
parallel to each other—the outer one, b, next
the wheel, and the inner one, ¥, on the inner
end of the bhab.

w w' w? w® are metallic joints attached to
the frame of the machine beneath the driving-
wheel to support upright arms »? in front and
rear of the hub, and a a' a* a® are beveled
vollers hung upon the upper ends of the up-
right 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 baud b, and the roller
«* within the half-band ¢. a' are insulat-
ing-eveners conuecting each pair of upright
arms y* upon opposite sides of the hub,
and a' is a spiral spring counnecting the two
eveners, so as to draw the arms toward the
wlheel-hub and press the beveled rollers equal-
ly against the grooved bands. The positive
and negative poles of the battery employed
are counected, respectively, to the joints w and
w’, while the two remaining joints, w! w?, re-
ceive, in the order named, the ends of and o7 of
b a helix placed within a magnet, D/, which is
suitably arranged upon the frame and prop-
erly insulated therefrom. This magnet is
composed of two covers or plates, O O/, of
soft iron, mounted one upon the other, so as
to inclose the helix between them; but the
lielix is insulated from the covers, and its con-
volutions are.insulated from each other. w?®
is a rock-shaft, (shown in Fig. 14,) arranged
diametrically of the covers, and provided with
a series of permanent magnets, s, which are
alternately attracted and repelled to oscillate
the shaft when the charge of electricity from
the batiery is sent through the helix to mag-
netize the covers. w*isan upright rod firmly
fixed to the rock-shaft of the magnet, and
Jjointed at its upper end to an arm, Z, whicl,
in its turn, is pivoted to a wrist-pin on the
side of the driving-wheel. By this means the
driving-wheel is rotated when the rock-shaft
is oscillated by the changes of polarity in the
magnet. By givineg the permanent magnets
s a long oscillation within the soft-iron covers,

and arranging the wrist-pin of the driving-
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wheel to correspond therewith, more power is

-obtained from the same magnet than could be-

obtained if the oscillations were. short. For
this parpose the covers are so constructed
that the distance between them shall. be great-
est at the arcs through which-the ends of the
parallel magnets move, as shown in Fig. 19.
The simplést method of effecting this change

“of polarity is to send the charge from the bat-

tery through the positive roller a 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 o7 of the helix, This tips the

- parallel magnets in one direction to-move the

driving-wheel, and, as the latter rotates, it
brings the balf-band ¢ in contact with the
negative roller @ and the half-band ¢ in-con-

- tact with the positive roller a. The band ¥/,

having a sunitable connection with the half-
band ¢, conducts the eurrent to the roller a?,

.and thence to the end o of the helix, for the

purpose of changing the polarity of the mag-
net and oscillating the rock-shaft in the oppo-
site direction. c '

By this constant change in the polarity of
the magnet, the rock-shaft is oscillated to ro-
tate the driving-wheel continnously, as above
stated. . :

For the purpose of equalizing and regulat-
ing the speed of the shaft, I employ a govern-

“or in connection with the driving-wheel; and
to prevent an unnecessary waste of power

generated by the battery, I employ a resist-
ance-coil in connection with- the governor,
This governor is composed of a ring, 27, held
at the face of the driving-wheel by radial arms
2%, which together form a rock-shaft, having

“its bearings at the rim of the wheel, but in-

sulated therefrom. The ring is further pro-
vided upon opposite-sides, at right angles to
the sbaft, with two governor-balls, #*, ar-
ranged in line with each other, one being
adapted to earry a platina-faced couducting-
roller, 5. P ’ o
The normal position of the governor is such
as to.hold the two balls at an angle with che

face of thie driving-wheel, and is effected by

means of an adjustable spiral spring, %, con-
necting the end of an adjusting-pin, v'”, at the
inner face of the wheel, with an arin, 42, pro-

_jecting from the ring inward toward the wheel

hub. The tension of this spring pulls the in-
ner end of thearm outward toward the face
of the wheel, and therefore holds the two balls
ineclined to its axis of rotation.

v o are conducting:springs, insalated from
and arrabged beside each other upon the wheel
outside the governor.  One end of each is.se-

~cured to, Lut insulated from, the wheel, while

the opposite end is free and Jies in-the path of
the governor-roller 2°.  When the driving-
‘wheel is at its lowest speed, the governor-
balls oceupy their greatest inclination to its
face, and bold the roller #° outside and.out of
contact with the conducting-springs. As the

~speed inereases, the governor is thrown in by.

&

centrifugal force to a position nearer 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 tendency of the spring +*is to coun-
terbalance the centrifugal force of the gov-
ernor and return it to its normal position, as

“above stated.

The outer spring @’ has electric connection
with the half-band ¢’ on the wheel-hub, and
the governor-ring has a similar connection
with the whole band b.  When, tberefore,
the current of electricity is sent through the
positive roller @ into the half-band ¢/, it passes
from the latter to the outer spring ¢/, and if
the driving-wheel is moving at low speed, so -
as to carry the roller #° in contact with such
spring, the current passes along the spring to
tne roller, thence down the roller-arm to the -
ring, and into the band b. TFrom the band b
it passes to the helix for oscillating the per-
manent magnet, the rotation of -the driving-
wheel clianging the direction of the.current
from the positive roller to the half-band ¢ and
Laund ¥, the two being directly connected, and
therefore changing the polarity of the magnet
and continning the rotation of the wheel, as
bereinbefore described. '

Now, it the governof-roller should constant-
Iy maintain its contact with the outer conduct-

.ing-spring ¥/, the speed of the driving-wheel

would increase until it -attained too high a
velocity for practical purposes. This is appar-
ent from the fact that after the first change
in the polarity of the magnet the wheel ac-
quires a certain mowmentum, which effects the
next change a little soouer, and so on until
tlie wheel would be accelerated to such an ex-
teut .as fo make the carreut of electricity
through the magnet almost continuous. This,

“of course,wwould consume the whole power of

the battery, and therefore exhaust it much
sooner than if ouly that power, or approxi-
mately that power, is employed to drive the
wheel at the requisite speed. To prevent this
exhaustion and waste of power, the inner
spring v is employed, in connection with a re-
sistance - coil, o/, whicl, for convenience, is
wound upou’ the periphery of the driviug-
wheel, although it may be located at any poiut-
upon the frame of the instrument by suitable
means. One end of the resistance-coil is con-
nected to the inner spring v, and the opposite
end to the outer spring ».  When the speed
of the wheel becomes so great that its centrif-

- ugal force carries the ‘governor-roller inward

in contact with the inner spring v, and s0
breaks the circuit through the outer spring ',
the’ positive current, passing from the half-
band ¢ to the outer spring v’, as above de-
scribed, goes through the resistance-coil to the
inner spring v, thence to the governor-roller,
and so on to the magnet, following the course
already described. ~Since the short circuit
formed Ly the governor-roller and outer spring
is broken by the centrifugal fores of the gov- -
ernor, the only course for the curreut to follow -
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is through the resistance-coil. This dimin-
ishes the carrent somewhat, and therefore
slackens the speed of the wheel to a slight
extent, and allows the governor-roller to move
outward toward the outer spring v/, and again
break the circuit through the resistance-coil.
The governor-roller, therefore, acts as a cir-
cuit- breaker, breaking the cirenit with one
spring and closing it with' the other alternate-
ly. It maintains a constant vibration from
one to the other, rapidly throwing the resist-
ance-coil into and out of the ecircnit, and con-
sequently snstaining the wheel at a uniform
velocity withoutexceeding the minimum quan-
tity of battery-force required to perform the
work.

Wheu the instrument is at rest, the spring
v* holds the governor-roller outward from the
shaft B, and breaks the connection with both
springs v and o', Lo start it in motion, I have
provided a holder, 0¥, pivoted to the inuer
face of the fly-wheel, being insulated there-
from. By turning down this holder it presses
against the inner governor-hall, and forces the
governor-roller inward, in contact with the
outer spring @/, to close the eircuit from the
battery to the magnet. After the wheel has
acquired momentuimn, the holder 0" is automat-
ically thrown back against the wheel by com-
ing in eontact with a trip or stop, w'", pivoted
to a short upright, «//, of the frame beneath
the driving-wheel. The stop is weighted, as
shown afb w!, so as to keep it out of contact
with the holder until 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 »%, to break the
cireuit and stop the instrument, thus prevent-
ing it from transmitting or recording at too
low a speed.

Aninduction-coil and local battery are placed
at each station, and the maiu line is operated
by passing a current from the battery alter-
nately through two helices contained within
the coil, but wound in opposite’ directions, as
I will more particularly point out ab its proper
place herein,

In transmitting a message, therefore, from
one station to another, the mainline is worked
by an induced current alternately reversed.
The mechanism for effecting this reversion is
constructed as follows, being operated by the
filletof papercontaining therecord to be trans-
mitted as it is drawn through the instrument
by the feed-cylinder I2 when the driving-shaft
revolves.

O is a guide-Led, having a sleeve, O/, se-
cured to its under side, so as to fit over an up-
right shaft, o/, upon the main frame, and hold
the bed in.a horizontal position, in line with
the feed-eylinder E, and in rear thercof.

The upright shaft is insulated from the main
frame, and a front projection, n, of the sleeve
is connected by a Hat spring, #/, with an ad-
justable holder, n”, attached to one of the
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front uprights of the frame. This forms 4
yielding connection, and permits a slight lat-
eral swing to the bed, for the purpose of com-
pensating for any irregularities in the move-
ments of the paper containing the record to be
transmitted, and to insure the preper guid-
ance thereot to the feed-cylinder, Theextent
of this lateral swing is regulated by adjusting
the holder 2/ upon its upright. m w/, Fig.
29, are two parallel grooves tformed longitudi-
nally in the upper surface of the guide-bed, to
receive the embossed tracks made in the ree-
ord by the recording-instrument. They are
neeessarily the same distance apart as the

grooves in the feed-cylinder, and are also in -

line therewith, as shown, ¢ istheinuer side
of the guide-bed, raised somewhat, and made
adjustable by auy convenient means, to regu-
late its position for guiding the edge of the
paper, so that the embossed tracks shall be
directed and held within the grooves of the
Led. This adjustable side is also formed with
recesses along its inner edge, as shown in Fig.
29, for the purpose of preventing the edge of
the paper from carling up or wrinkling as it
is drawn over the bed. ¢ is a pressure-bar
arranged upon the opposite edge of the guide-
bed, being secured to cross-bars 4 ¢, which
slide within deep transverse grooves cutin the
bed. The cross-bars are formed with shoul-
ders, to bear against the edge of the moving
paper and hold it up to the gage-side '/,

while springs f*, attachel to the outer edge .

of the bed, and bearing against the pressure-
bar, cause the shoulders to act with a yield-
ing pressure, and therefore conform to the
varyiug width of the paper.. The pressure of
the bar is regulated by set-serews f///, passing
through the outer fixed edge of the bed, so as
to bear against the springs, and the move-
ment of the bar toward the gage-side, after
the paper has passed out, is limited by a pin,
J% drivent into the Led near the outer groove,
as shown,

m' is a cover, hinged at the inner edge of
the guide-bed to hold down the fillet of paper,
the amount of pressure with which it bears
upont the latter being regulated by a set-
serew, f°, passing upward through the bed,
s0 that the cover shall rest upon its point.
The cover may be held down by a spring, if
desired ; but I prefer fo employ a weight, »,
pivoted to one of the hinges, so that it may
be swung round to regulate the weight of the
cover on the adjusting screw f5. The ends of
the cross-bars 4/ ¥/ project through the ad-
Jjustable gage-side ¢ of the bed, just beneath
the upper leaves of the cover-hinges, and,
when the cover is thrown open, these upper
leaves bear against the projecting ends of the
bars, and force back the guide-shoulders, thus
preparing the bed to receive the paper fillet
containing the record for transmission.

Two parallel V shaped ribs or rails extend
along the under side of the cover, in such a
position as to fit into the grooves of the bed,
for the purpose of properly guiding the fillet

A
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-ing in contact with the cover.

“of pdper and preserving the form of the em-

bussed tracks therein as it is drawn along over
.the bed. %7 is a short herizontal shaft, so

* secured to the edge of the cover as to exteund

across the middle thereof, and ¢/’ ¢/ are hubs
mounted loosely thereon. ¢ ¢ are light me-
tallic track-fingers secured to the hubs, paral-
lel to. each other, and extending forward of
the same, so that their points shall’ project

. down through openings. in the cover and its

ribs, and rest in the embossed tracks of the
paper fillet on the bed beneath. Each hub is
also provided with a short arm exfending
along the track-fingers, and the arms carry
set serews & at the end, the points of which
bear against the sides of such fingers. j' is a

block secured to the cover in frout 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. I/ serve to
accurately adjust the position of the fingers
within the tracks, and prevent friction against
‘the sides of the slots.
one end to the hubs of the fingers, and at the
_other end to a suitable partof the cover, hold
the fingers down within the tracks with a
yielding pressure. j” is the handle, pivoted
to the top of the cover in rear of .the track-
fingers, and provided with a weighted exten-
sion, j///, which holds it-in an upright position

by resting upon the cover in rear of the pivot.

The front of the handle, near the pivot, is
formmed with a right-angular projection, as

‘shown in Fig. 26, one arm,j’"/, 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, '/, extends downward, and limits
the forward movement of the handle by com-

track-fingers may be connected with the cover
in many different ways without departing
from the principle of 1wy invention in this re-
gard, which consists in adapting. such track-

fingers 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.

" is a fixed pin upon the under side of the"
~gunide-bed ‘in tront 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. 0/ is a short horizontal shaft;
secured to the under side of the guide-bed to
receive the hub b/ 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 whieh the magnet g’ pro-
jects to limit the lateral swing of the arm.
0’1 is a steel or other rack-bar, extending
across the top of the hub, with its ends im-
mediately beneath the points of the track-

- fingers, When the fillet of paper containing

|
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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 embessed tracks, and bear
upon the ends of the rack-bar to oscillate the
swinging arm C”. ¢/ ¢" are platina ham-
mers, secured to opposite sides of the swing-
ing arm C”, to alternately strike the faces of
two platina anvils, ¢’/ ¢"’”, when the arm is
vibrated. - The auvils are supported by arms
pivoted to opposite sides of the fixed pin b/,
beinginsnlated therefrom and from each other.
They are also made adjustable by any sunit-
able arrangement of devices. In this instance

- their inner faces are inclined-downward and

outward, sothat the adjustment imay beeffected
by swinging the arms on their pivots to raise
and lower the anvils. . Bach auvilis connectect
to the local battery by a separate wire, 9,

| which passes first through orie helix of the
| reproducing-raagnet, then through one helix

of the calling-in magnet, and, lastly, through

‘a helix contained in the induction-coil.

y is a bent support secured to the under
side of the guide-bed, in front of the vibrating
arm C”, and bearing upon the upper side of
its arm a platina point, . -~ Another like point,
"', is placed opposite the first, apon the under
side of the guide-bed, and the two points are
properly insulated trom 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 points ¥’
y'’. This end of the lever is weighted,so that
its lower hammer shall bear upon the lower
platina point when at rest.. The opposite end
extends upward a little above thelevel of the
guide-bed, where it terminates in a seroll or
curvature, y'"/, over which the record-fillet
passes when drawn along by the feed mech-
anism. The weighted lever is insulated from

-the guide-bed, and connected by a wire, !,

with that pole of the. local battery opposite
the pole with which the wires ¢° of the anvils
g g"!" are connected; or, in other words, the
wire from the weighted leveris connected with
the positive pole of the battery, and the wires
from the anvils ¢g/" g’/ are connected with
the negative pole. 'V is a lever, pivoted at
K2 to one of the uprights of the frame above
the feed-cylinder B, and carrying at its lower
end a horizontal pressure-roller, V/, covered
with leather or other suitable material. A
spring, X3 aftached 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-eylinder with a yielding press-
ure, so that the teeth or points of the latter
shall seize and feed the paper along without
danger of its slipping. Thespring K*ismade

‘adjustable by any suitable means to regulate

the pressure of the roller against the ¢ylinder.
The upper arm of 'the roller:lever terminates
in a finger-piece, adapted to engage with a

| 1ateh, » #/ 7/, pivoted to the upright. of the
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frame, for the purpose of holding the press-
nre-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-instrument is placed upon the
gnide-bed under the cover, and passed to the
feed-cylinder over the curved upper end of
the weighted lever g, The pressure-roller
is then let down to Lold the paper up against
the feed-cylinder, which is in motion, as al-
ready-explained.

As the fillet of paperis drawn along its ten-
sion bears down the curved end of the weighted
lever ¥/, and throws up its inner end, so that
the upper platina hammer thereon shall be
held in contact with thie upper platina point
¥ on the guide-bed. The points of the track-
tingers, 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 pivoted arm ' to the
right and left. The permanent magnet g/
at the end of the pin 0" attracts the soft-iron
ring forming the lower end of the arm 07, and
bholds it against recoil or rebound until the
arm is again moved by the alternate pressure
of the track-fingers. These vibratious of the
arm G’ carry its hammers ¢’/ ¢/ alternately
in coutact with the anvils g/ g, and thus
establish a cireuit from the positive pole of
the local battery, through the weighted lever
¥, to one or the other of the wires attached
to the auvils, and from these wires through
the lhelices of the recording and calling-in
magnets above nained;. thence through the
helices of the induaction-coil in the main line,
and back to the negative pole of the battery.
The vibrations of the arm G, therefore, make
and break the circuit thirough the wires of the
anvils g’ g/, and thus alternately reverse the
direction of the current induced in the main
line; or, in other words, the currents are al-
ternately sent through the helices of the in-
duction-coil in opposite directions, to induce
alternately - reversed currents in the main
line.

The length of time during which the cur-
rents are induced through the main line de-
pends upon the length of the slits in the ree-
ord, whieh, of course, retain the track-fingers
in contact with the ends of the rack-bar a pro-
portionate length of time. As the signs which
constitute the message-symbols are formed by
slits of different lengths in the fillet of paper,
it follows that the time between the duaration
of the electric currents induced in the main
line will exactly correspoud to the distance
between the Leginning of one slit and the be-
ginning of the next adjoining slit in the op-
posite row of the record from which they are
produced, as above set forth. If, therefore,
these induced carrents arc made to produce
other slits in a fillet of paper, such slits will
be fac-similes of those in the first fillet or
transmitted rccord. This reproduction of a

transmitted record at any of the stations along
the telegraph-line forms a suecceeding step
in my invention, which I will presently de-
scribe.

g is a curved guide secured to one of the
uprights of the frame, beneath the feed-cylin-
der }, for the purpose of directing the fillet of
paper away from the gunide-bed, and out of
the instrument, after the record has been
transmitted. ‘ »

After the fillet of paper has passed out of
the instrament, or ceases to move, the press-
ure upon the curved end of the weighted lever
y"" is relieved, and its weighted end drops
down, so that the platina hammer on its un-
der side shall rest upon the platina point ¢,
This breaks the connection with the upper
point /, and seuds the current from the local
battery to the receiving-magnet 1, through
a wire, {2, connecting the oscillating shaft d?
of such magnet with the lower platina point g,

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

o°and o are,respectively, the outer and inner
ends of the outer helix, and o® and o are, re-
speetively, the outer and inner ends of the in-
ner helix. The inner helical wire is made
considerably shorter than the outer, and there-
fore possesses only about one-fourth the con-
dacting resistance of the latter, sa that when
a current is sent through both helices simul-
taneously, it will contain more maguetic 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 end o° of the outer helix and the
inner end o of the inner helix are connected
directly with the main telegraph-wire #, as
shown in Ifig. 31, while the inner end o7of the
outer helix and the outer end ¢® of the inner
lelix are adapted to Le automatically eon-
nected when a message is received and repro-
duced, but separated when the station to
which they beloug is not receiving a message,
as I will hereinacter describe. d? is a rock-
shaft, arranged across between the covers,
and supported at the ends by knife-edges se-
cured to the lower cover. It isprovided with
a series of permanent magnetic needles, d'?,
placed parallel to each other, which are alter-
nately attracted and repelled to oscillate the
shaft when the induced current in the main
line is sent through the helices ¢* ¢! to mag-

L
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‘bular bearings.

-their stems with the insulating-tubes.

netize the covers. @ is an upright arm,
mounted upon the magnetic needles, and car-
rying a eross-bar atits top.

The ends of the cross-bar are provided with
platina hammers d%, which, when the arm is

. vibrated by the magnetic needles, alternately

strike against platina apvils d4upon the faces
of the collars ot rings @ These rings are
fixed eccentrically to the tops of stems d,

which, in their turn, are supported in upright

tubular bearings or shafts df, mounted upon
the npper plate O of the mmagnet. The eccen-
trics are jnsulated fromn the soft-iron covers,
and from the tubular bearings, by means of
insulating-tubes @ d1, placed around the steins
within the bearings, as shownin Fig. 15, so as
to hold the lower euds 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 ec-
centric out of contact with the top of the tu-
balarbearings, and thereforeinsulatesone from
the other. ' .

Any other method of insulation may be
adopted of course, the object being to insulate
the eccentrics from the magnet-covers and tu-
By means of the eccentrics
the.position of the anvils can be adjusted to.
regulate the throw.of the hammers upon the
vibrating arm when desired, the eccentrics be-
ing held ‘in place by the frictional contact of
The
stems of the eccentrics are connected by wires
d* and @ with the anvils g/ ¢/ of the traus-
mitting-instrument, or with the wires of such
anvils, as shown in Fig. 31." The wires d® and
d® pass through the sides of the tubnlar bear-
ings a5 and are properly insulated therefrom,

When a message is to be received at the
designated station, the weighted lever y/* of
the trausmitting-instrument rests down upon
the platina-point g, which, as hereinbetore
stated, is connected by a wire with the shaft
@ of the receiving-magnet, and the inuer and
outer helices of the latter are automatically
Joined, so as tc form one long helix interposed
in the main line. The induced currents or
pulsations of the main line, which constitute
the measure of the message-symbols. trans-
nitted and the index of those reproduced, are
alternately sent through the long helix in op-
posite directions, to oscillate the shaft @ of
thereceiving-magnet by changing the polarity

- in its soft-iron covers for each symbol.

The oscillations of the shaft vibrate the up-
right'arm’ @&, and carry its platina hamwmers
d' alternately in contact with the platina an-
vils on the eccentries d°. When this contact
is effected, the electric current from the posi-
tive pole of the local battery passes, through

. or along the wire #2, Fig. 31, and intermediate

devices, to the shaft d? and its arm @°; thence
through the eccentrics and stems to the wires
d® and @ and from thence along the wires of

the anvils ¢/ ¢’*’* through the reproducing

180,099 BT

and calling-in magnets, and finally through
the primary helices of the induction-coil to the
negative pole of the battery. .

It will thus be seen that the polarity of the
receiving-maguet is changed Ly the reversal
of the currents in the main line, while the call-
ing-in and reproducing magnets are worked
by the direct or priwmary current from the lo-
cal battery. The action of the primary cur-
rent upon the reproducing - magnet and its de-
vices is continued as long as the contact is
maintained between the hammers and their
respective anvils in the receiving-magnet, and -
this confaet continues in each case until the
shatt @? is osecillated by the reversal of the car-
‘rents in the main line, which, as above de-
scribed, is effected Dy the track-fingers of the
transmitting-instrament working in the slits
of the record being transmitted to vibrate the
circait-changing arm C”,

The duration of the contact between the
hammers and anvils of the receiving-maguet,
being thus governed by the length of slits
in the record transmitted, causes the repro-
ducing devices to remain in action a corre-

-sponding- length of time, as I will presently

show in describing their construction and op-
eration. Therefore, the record from which
the message is sent at the transmitting-station
will be reproduced in fac-simile at the recgiv-
ing-station.

The primary helices of the induction-coil
are all so wound with respect to sueh 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. Forexam-
ple, in transwitting a message, one current,
forming a symbol, will wove along the main
wire, say eastward, and the eurrent from the
local battery at the receiviug-station will pass
through the various instruments at that sta-
tion, and through its proper helix in the in-

_duction-coil back to the battery; bat its di-

rection through the helix will be such as to
induce an eastward current in the main line
in prolongation of the symbol-current; and

when the symbol-currentis reversed, thecar- .
rent in the induction-coil will be also reversed.
The winding of the induction-coils and their
helices must be, respectively, the same at all
the stations of the main line, so that each in-
duced carrent in sueh line shall be in the

same direction from each induetion - coil, to
angment and re-enforce the message-currents
by the local battery at each station of the
line between the transmitting and receiving
stations. " _

DY represents the induction-coil interposed
in the main wire #° #, and D7 D7 the helices
wound therein, one within the other, around a
central core, D'/, of softiron. They are each
joined to the local battery, the calling-in and
reproducing magnets, as hepeinbefore de-
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seribed, and are of such length and size as to
produce by one battery an equal amount of
magnetism in the core.

The eore or magnet of the induetion-coil is
made in several sections, joined together at
the ends, in line with each other, by means of
adjusting-screws 8. This constructionenables
the sections to be adjusted within the Jimit
of the screws, to regulate the time requirea for
magnetizing and demagnetizing the several
seetions,  In order to inereage the quantity of
the induced current, additional sections are
employed, and the coil inereased in length
instead of in diameter. This permits the use
of thicker wire without increasing the con-
ducting -resistance of the induction-coil as
much as would bLe the case if the coil were
increased in diameter instead of in_ length.

The speeial 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 force ot the
currents induced in the main line, and there-
fore secures the automatic formation of the
message-symbols of the requisite relative sizes
throughout the whole line ; or, in other words,
the currents from one battery will be tlie same
in force, whether passed through-one or the
other helix, and will consequently prevent
like message-symbols from differing in length
when formed by the passage of the current
through eitlier helix. )

Two batteries, one for each helix, could not
be practically employed, because of the con-
stant liability of the current from one to dif-
fer in force from the current fromn the other,
thereby préventing their uniform action. and
destroying the possibility of antomatically
making the message-symbols of the requisite
sizes.

It an adjustable resistance-coil were used
in connection with an ordinary. galvanometer
in eacl circuit, and the resistance adjusted to
make the currents equal, the two batteries
might work very well at first and for a lim-
ited timej bat, as the batteries wounld diminish
in force irregularly, the same difficulties, aris-
ing from want of uniformity in the force of
the two currents, would occur, unless the re-
sistance were constantly adjusted by suitable
means.

If Lut one primary helix should be used in
the induction-coil, and the primary current
should be broken and closed by one of the
platina anvils and hammers, the advantage
of using the power of the local battery to de-
magnetize the iron core in the induetion-coil
would be lostin the transmission of each mes-
sage-symbol; or, if a reverser should be sub-
stituted so as to be operated by the receiving-
magnet, to reverse the primary carrent of a
single primary helix in the induction-coil at
each transmission of a message-symbol, there
would be an occasional imperfect reversion of
the symbol-currents in consequence of the lack

of powerin the receiving-magnet to work the
reverser.

In transmitiing a message, the station to
which it is sent for reproduction is first
“called in”—that is to say, patin communica-
tion with the transmitting-station through the

main wire. To ac:omplish this, each station’

on the telegraph-line is provided with two
distinet signals not employed at any other
statinn—to wit,one for throwing the reproduc-
ing devices into operation and the other for
throwing them out of operavion. These sig-
nals consist in the repetition of a message-
symbol a greater number of times than it is
formed consecutively in any one word. Ior
example, the repetition of the letter A four
times may lLe the signal for ealling in one
station, and the repetition of the letter B four
times the signal for calling in another sta-
tion, and so on. These signals are cut in the
record the same as the other message-sym-
bols, but are ouly effective to control the re-
producing 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 frout of
or Lefore the message, and the signal for
throwing out the station, or rather its repro-
ducing devices, is cut in the paper immedi-
ately after the mwessage, so that when the rec-
ord islaidin the guide-bed at the transmitting-
station, and the feeding devices set in motion,
it will antomatically call in the proper receiv-
ing-station, transinit the message thereto,and
then throw its reproducing devices out of op-
eration, '

The mechanism for calling in a station and
for the reproduction of a message thereat is
constructed as. follows: D’ is the magnet of
the reproducing devices, and D?! the calling-
in magnet. The latter is arrangéd ander the
frame of the iustrument, in line with the reg-
istering-wheel, and the former has a special
arrangement, as I will presently show. These
magnets are each composed of two soft-iron
annular covers, O O/, inclosing two helices
wound one within the other, and of oscillating
cross-shafts carrying permanent magnet-nee-
dles, the construction in these several re-,
spects being the same as the receiving-mag-
net D’. , ‘

The outer ends of the two helices in the
magnet D’ are respectively joined to the
wires of the anvils g’/ ¢’ in the transmitting
mechanism, while the inner end of the outer,
helix and the inner end of the inner helix are
joined respectively to the outer ends of the two
helices in the magnet D/, The inner ends of
these latter helices are connected respectively
with the two primary lbelices in the induction-
coil, as shown in Fig. 31. The winding of
the corresponding helices in the magnets 1/
D, as well as in- the receiving-magnet 1,
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st be in the same direction at all stations,
in order to maintain the same direction for
each current throughout the line. @ d3 are
upright arms mounted upon the parallel
needles of the calling-in maguet D/, upon
opposite sides of the cross-shaft, so as to ex-
tend upward through an opening in the bot-
tom 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 w’, having faces inclined to-
ward each other from opposite sides of a reg-
istering pin wheel, B, as shown in Figs. 8
and 10. .

When the primary current 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
alternately strike the ends of the pins and
drive them through the wheel. This wheel is
firmly keyed to a counter-shaft, B/, having its
bearings in. the two front uprights of the
frame, beneath the driving-shaft B, and par-
allel therewith. The counter-shaft I/ is pro-
vided with friction-wheels u, which support

thedriving-shaft B, and therefore commuuicate

its motion to such counter-shaft. Auy other
convenient means may be employed for driving
the countér-shaft from the shatt-B, but I pre-
fer the friction-wheels, as being the most sim-
ple and affording the minimum amounut of
frietion.

The wheel E” is constructed with a grooved

‘periphery, and through the parallel -flanges

thereby tforméd at the edges are passed a se-
ries of transverse pins, m?, 5o 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 ot the latter. ‘

m™is a band, passing around the wheel be-
tween 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 m® At
this point the band extends below the wheel
arouud a pulley, m8, and the pins are thus re-
lieved from its pressure. The pulley is
mwounted upon a spring, ¢° secured to the
{rame of the instrument under the wheel, and
adapted for adjustment by any suitable means
to regulate the teusion of the holding-band.
The pulley and spring are arranged slightly
in rear of the wheel, as shown in Figs. 1and 8,

m® and mC are two sleeves, mounted loosely
upon the shatt B/, one on each side of the
wheel, and provided with radial arms m?, pro-
Jecting to the frout and rear of the shaft upon
opposite sides of the wheel. Two frames, n?
and n?, are mounted, one upon each of these
arms, so a$ to move freely toward and from
the sleeves. They are constructed substan-
tially alike, and for this reason it is only nec-

essary to give a detailed description of one in

order to a full understanding of both.
. Theframen?, which is theone I have selected

for description, is composed of the following
parts, to wit: nearest the sleeve'is a segment-
al brace or guide, % fitted upon the radial
arm m?, and earrying at its ends two radial
diverging arms, #°, which extend to the pe-
riphery of the wheel, and are there secured to
one edge of a slotted segimental strip or plate,
nS. This plate lies in a plane at right angles’
to the diverging arins, and extends laterally

‘over the wheel, so that thelatter shall project

slightly through its slot, as shown, the lower
end of the frame being curved or bent outward,
to prevent it from coming in contact with the
band when moved forward with the wheel.
The inuer proximate edges of the slot are
formed with several projections, nt’, which are
beld down upon the ends of the pins upon
each side of the wheel by the tension of a flat
spring, »5, connecting the two diverging arms
of the frame, and secared centrally to the ra-
dial arm m?® of the sleeve. The frameés are thus
supported upon and by the pins with a yielding
pressure, so that the wheel shall revolve and
carry the pins out from under the projections
without moving the frames. The frames thus
remain stationary while the. wheel revolves
until such times as the projections are locked
to the pins for the purpose of moving the
frames. The projections n!® are not arranged
directly opposite each other across the slots,
but the spaces in one edge are opposite to and
receive the projections in the other edge. -

The frame 2? is employed for calling a sta-
tion into the main line to receive and repro-
duce a message, and the framne #® is employed
to throw the station out of cominunication
with the transmitting-station when the mes-
sage has beeu sent. The frame #»?, therefore,
is the medium to be influenced by the callinig-
in symbols cut in the record immediately pre-
ceding the message to be transmitted, and
the frame 2 is- the medium to be influenced
by the throwing-out symbols cat in the record
immediately after the message.

When it 1s desired to call in- a station for
the reception and reproduction of a message,

-the signals for such station are first transmit-

ted aud actuate the receiving-magnet at the
receiving-station, so as to send the primary
current from the locul battery through the
calling-in and reproducing maguets. The vi-
bratory changes of the track-fingers at the
transmitting-station change the polarity of the.
several magnets at the receiviug-station, as
already explained, to oscillate their respective
cross-shafts., This oscillation - of the cross-
shaft in the calling-in maguet vibrates the up-
right arms d'3, aud causes the inclined plates
m? thereon to alternately strike the ends of -
the pins in the revolving wheel I and move
theny through the flanges in opposite direc-
tions. The pins are therefore set by the call-
ing-in signals, and when. thé wheel has re-
volved far enough to bring the set pins around .
to the tframe 2* they will not lie under the pro- -
jections n!% but within the spaces between:
them. The projections. being thus removed -
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from under the pins the tension of the spring
#* pulls the frame #? toward the sleeve S,
within the path of the set piuns, so that the
latter shall bear against the notched lower
edges of the projections 2!, when the wheel
revolves in the direction of the arrow, Fig, 8,
and carry the frame #? with them about two-
fifths of a revolution of the wheel. Tt is then
again moved out from the sleeve and remains
stationary outside the pins of the moving
wheel, until is carried back by suitable means
to the point from whence it started. This
backward movement takes place ouly after
the message has beenreceived and reproduced,
and the frame #® is being moved by the throw-
ing-out signals.

lu the frame #° the upper edges of the pro-
Jjections n!® are notched, instead of the lower
edges, as in the frame »?, and the arrange-
ment of the notehes is necessarily 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-
sebt that station. For example, if the repe-
tition of the symbol for letter A four times is
the signal for a station, then the outlines de-
scribed by the projections of its frames must
be the samwe as the outlines described by the
pins w* uuder the impulses of the reciprocat-
ing setting-plates m?, induced, continuned, and
governed by such repetitions of the symbol.
When, therefore, the wheel at the receiving-
station revolvesso that the outlines of the pins
coincide with those formed by the projec-

tions 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 be 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
namber of repetitions for the former, say, A,
five times; but I prefer to employ a different
letter for the throwing-out signal.

. Bach station must have its separate signal,
and its frames must be made to correspond
therewith, so that the signal from one station
shall never operate or otherwise affect the
frame at another station, and each station is
provided with the signals for all the others.

Siuce, however, in transmitting a message
from one station, all the magnets at all the
other stations of the line are affected by the
change in the direction of the transmitting-
current, it follows that the pins m* at every
station, including that which transmits the
message, will be displaced by the reciproca-
tious of the plates % but that only the frame
2% at the called station will be affected to set
the reproducing mechanism in motion.

To restore the alignment of the pins with
their ends in the same plane upon opposite
sides of the wheel, two beveled uprights, ¢?,
are secured to a plate, E/, on the bed of the

instrument, and rise upon each side of the
wheel adjoining the path of the pins.

The plate I/ -is fastened to the bed of the
frame in front of the tension -roller m?, and
Lolds the uprights in rear of the reciprocating
setting-plates m® on the arms of the calling-in
magnet, so thatthe rotation of the wheel shall
carry the pins between the uprights before re-
celving tlie action of the plates.

The uprights are beveled from the rear in-
ward toward the wheel, the widest space be-
tween them being a little greater than the
whole space occupied by the pins when driven
to the right and left, and the narrowest space
Jjust sufficient to allow the passage of the pins
between them when their ends are in line each
sidle of the wheel. 'When, therefore, the pins
have been moved Ly the setting - plates, the
wheel carries them round to the beveled up-
rights ¢%, by which they are again ranged in
line with each other preparatory 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 set-
ting-plates will drive the pins too far through
the wheel to properly register with the frames,

-and, to prevent this, two other beveled up-

rights, ¢%, are employed, rising from the bed
of the instrument, or from the plate E/, upon
opposite sides of the wheel in front of the set-
ting-plates, as shown in Figs, 8 and 10. They
are placed farther apart than the uprights ¢
but are beveled in the same direction, their
inner edges being separated just far enough
to permit the passage of the ping when set to
the proper point. If, however, the pins are
driven too far by the setting-plates, they will
strike the beveled faces of the uprights, and
be moved back thereby through the wheel in-
to the proper position for registering with the
frames.

In case the uprights ¢*> and ¢® are mounted
upon the plate I, the latter should be slotted
for the passage and movement of the vibrat-
ing arms d¥, which carry the setting-plates.

The ealling-in frame 22 is so arranged that
its lower diverging arm #° shall stand at a
point, 1#°, at the front of the wheel. It there-
fore starts from this point when drawn toward
the sleeve m? to engage with the pins mY, and
moves forward with the sleeve and wheel un-
til its upper diverging arm »° reaches a point,
P at the top of the wheel, when it is discon-
nected from and thrown outside of the pins
by the following mechanism, there to remain
until the message has been received and re-
produced.

p*is arod secured at one end to the seg-
mental brace #* of the frame, from which it
extends to a collar, 0%, formed upon the outer
end of the sleeve m® Its outer end fits with-
in a radial slot of the collar, so as to work
freely toward and from the sleeve with the
movements of the frame.

When the frame #? is moving forward with
the wheel, and just before its upper diverging
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arm reaches the limit p? of its throw, the point

of an npright cam or arm, p® secured to the
bed of the-instrument, so as to curve from
the rear over. the top of the sleeve m®, passes
between the latter and the rod p*, as shown in
Fig. 13 of the drawings. The rod then rides
along the outer edge of the cam, and is moved
by its inereasing width outward: from the
sleeve until the frame #? reaclies the point p?
when it is entirely disconnected 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 ¢on-
tact with the pins, to- prevent the wear of
these parts by friction, and to gnard against
their casual movement by catehing into each
other.

The throwing-out frame #?° is also connected
by a rod, pi, to a collar, 0%, at the end of the
sleeve mS, and being arranged in rear of the
shaft B/, starts from a point, #°, at the under
side of .the wheel, when drawn toward the
sleeve, to engage the set pins. It stands with

its upper diverging arm »° at the point n°, and.

its forward movement with the wheel termi-
nates when the lower diverging arm ‘n® reaches
a point, 9% at the back of the wheel. At p°
the frame #® is thrown outside of, and held
out of contact with, the engaging pins, and
ceases to move with the wheel, by means of
an upright pointed cam, p?, mounted upon the
bed of the instrument, as shown in Fig. 12,
the operation being the same as the operation
of the frame #»2. )

p% and p® are angular levers, pivoted at their
angles to the sides of the upright cams p° and
7, respectively. They are arranged in oppo-

‘posite directions, so that their upper ends’

shall lie one in front of the sleeve m® and the
other in rearof the sleeve m® Their lower
ends are weighted, and provided with adjust-
ing-serews n'?, which are adapted to rest npon
bearing-surtaces #%3, formed upon extensions of
the upright. pointed- cams, as shown in Figs.
12 aund 13. , :

- When the throwing-out frame stands at its
highest point upon the wheel, out of contact
with the pins, the front side of the bar p*
rests upon the upper end of the lever p®to
lock the frame against forward movement un-
til it is drawn toward the sleeve. When this
takes place the bar also moves inward and
clears the eud of the lever, thereby releasing
the frame, so that it can move forward with
the wheel to the point 9% as above deseribed.

The upper ‘end of the lever pf, in order to
lock the calling-in frame 72, passes up in front
of the bar p* and is notched or recessed to fit
over such bar when the frame is atits lowest
point upon the wheel, out of contact with the
pins. The catch-lever thus locks the frame

against any forward movement until the
throwing-out signal for the station is received,
when the bar 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 n% - ’

o

The upper ends of the two locking-levers
are prevented from moving with, or following,”
the bars p* inward, by means of the adjusting-
serews #'2, which screws also serve toregu-
late  the distance between the levers and
sléeves for the passage of the frame-bars p*.-
The frames are arranged to move forward
with the wleel at different times, and to move
back against its revolation, one after the
other—that is to -say, when the calling-in
frame is moving forward with the wheel the.
throwing-out frame is riding back clear of the
pins, and when the throwing-out frame is

‘moving forward the calling-in frame is mov-
i)

ing back to its normal position, '

The mechanism for moving the frames back
consists of two arms, o* 0%, secured, respect-
ively, to the outer ends of the sleeves m® and
mb, 50 as to extend downward through slots
in the bed of the instrument, where they are
pivoted Ly rods 0° to the extremities of a long
lever or working-beam, o', hung at its center
to the rear under side of the bed. When,
therefore, the movement of either frame oper-
ates its supporting-sleeve, the working-beam,
through its conneeting parts, will move the
sleeve of the other frame in the opposite di-
rection. ‘

For the purpose of securing accuracy and
certainty in the operation of the frames, the
movements of the working-beani are sharp-
ened and guickened by the action of a jointed
spring-lever in the following manner: #?is the
lever, secured at its rear end 7* to the instru-
ment, and extending forward to connect with
one arm of the working-beam. by a short piv-
oted rod, ¢°. A spring,-¢° secured to the bed

.of the instrameunt, forces the lever toward the

connecting-rod, and when the oscillations of
the working-beam carry its arm in front and
rear of the joint formed by the lever and rod,
the spring acts to throw it quickly against the
front or rear stop-pins #° S which limit the
sweep of the beam, as shown in Fig. 3.

The reproducing devices age coustructed
and operate as follows: I’ is a guide-bed, se-
cured to a tubular bearing, O””, which fits
upon an upright shaft, O, at the rear ot the
instrament, so as to hold the guide-bed in line
with the feed-cylinder D. The upright shatt
is- insulated from the main frame, and the
guide-bed, in its general features, is construet-
ed the same as the guide-bed of the transmit-
ting devices—to wit, with an adjustable gage
side, I/, an adjustable spring pressure-bar, 2/,
and a weighted cover or pressure-piece, I'’/,
having a handle, 2/, and adapted to operate
the sliding cross-bars 2/, when swung open,
and to bear upon the point of an adjusting-
serew, 2/, 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, ¢*; projecting from
the tubular bearing, carries a set-screw, ¢'2,
which enters a corresponding arm, ¢, of the
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sleeve, to support the shelf and regulate the po-
sition of the magnet-knives with respect to the
guide-bed. ¢ is a flat spring, conunecting the
shelf’ with an adjnstable bolder upon one of
-the uprights of the frame, to permit a slight
lateral swing ot the guide-bed and maguet,
for the purpose of compensating for any ir-
regularities in the movements of the paper
fillet over the guide-bed. .

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

0 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 &'?, 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 57, which extend
through the blocks, to guide the movements
of the arms,

b* b* are pointed reversible slitting-knives,
adjustably attached to the arms @' by means
of the slotted blocks and set-serews 22, so that
their points shall projeet through the grooves
in the guide-blocks above the upper surface
of the Dbed, when the arms are reciprocated
by the oscillations of the needles in the mag-
net 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 cylinder.

b® b® are guide-blocks, secured to the cover
of the guide-bed by means of set-screws b1,
so that their slots shall register with the slots
in the guide-blocks 0%, Bach block b® carries
an embossing-roller or styles 2% to bear down,
under the weight of the cover, upon the fillet
of paper as it passes over the bed, and form
parallel grooves thercin by pressing it into
the grooves of the lower blocks 8.  The roll-
ers also expand or widen the slits in the
record. The guide -blocks ° are properly
grooved for this purpose, such grooves being
the requisite distance apart to register with

the grooves in tie feed-cylinder D and the-

grooves of the transmitting devices. Any
preferred design may be given to the em-
bossed tracks in the paper by giving a corre-
sponding form to the grooves in the guide-
blocks % or to the periplery of the embossing-
rollers.

India-rubber blocks ¢8 are secured within

the guide-blocks % to bear down upon the

poiuts of the slitting-knives and insure their
cutting, such bearing-blocks being adjusted
Ly set-serews 4,

V is a pressure-roller covered with leather
or other elastic material, and mounted upon
the Tower end of a lever, V', s0 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 pivoted
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 to
bear the pressare-roller against the feed-cyl-
inder. The upper end of the lever terminates
in a finger-piece, J/, by pressing npon which
the roller V is removed from contact 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 upper
end lying against the inner side of a pin pro-
Jecting from the end of the pressure-roller V,
and its lower end against a cam, 0%, mounted
upon the sleeve m?® of the calling-in frame.
The form and position of this cam upon the
sleeve are such as to throw the upper end of
the lever ¢% forward, and bold the pressure-
roller V out of contact with the feed-cylinder
when the paper fillet is not in' operation over
the reciprocating slitting-knives. The repro-
ducing mechanisin is made ready for operation

to reproduce a message, by laying a plain un- .

cut fillet of paper upon the guide-bed, under
the weighted cover, passing over the feed-
cylinder D downward behind the pressure-
roller. .

When the signal for calling in the station

causes the calling-in frame #? to move forward .

with the registering- wheel, the sleeve m5
moves with it, as alveady deseribed, and car-
ries the short radias.of the can o* aguinst the
lower end of the lever ¢% This releases the
pressure-roller V, so that its spring K¢ shall
bear the fillet of paper against the feed-cylin-
der D to be fed forward. As already ex-
plained, the induced or message currents of
the main line operate the receiving-magnet,
while corresponding currents, direct from the
local battery of a station, operate the calling-
in and reproducing magnets-at every change
in the message-curvents. Wheun, therefore,
the polarity of the reproducing-magnet is
changed, the slitting-knives are alternately
reciprocated through the moving paper to
form the slits therein. 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 dura-
tion of their respective upward throws ceases
only with the changes of the track-fingers in
the transmitting - instrument. It, therefore,
follows that the slits reproduced in the fillet
of paper at the receiviig - station will Le
fac - similes of those forming the record at

the transmitting-station, provided the fillets

of paper move at the samespeed. The method
of effecting a uniform movemwment of the paper
at all the stations I will presently deseribe.
The calling-in frame of the receiviug-station
is held forward upon the registering-wheel
until all the message has been received and
tire throwing-out frame brought into action,
when it moves back upon the wheel, 50 that
the cam o* shall again operate the lever ¢ to

throw the pressure-roller V out of coutact

T e
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wlth the feed- cyhnder, and ﬁtop “the further
movement of the paper until the station is
“called in again. afis'a curved guide secured
to one of the uprights of the trame, beneath
‘the feed-eylinder, for directing the fillet of
paper out of the instrument, and «® a® are the
blades of a pair of shears for cutting off the
_baper ¢ after it has left the cylinder. 'l‘he up-
"per end of the curved guide is formed with a
loop to direct the paper down between the
blades, which oceupy a horizontal position just
under its lower edge. - The lower blade a° is
attached to the upright of the frame, and the
upper movable blade a® is attached toan up-
right rod, p, so as to work over the edge of
the fixed blade The rod p is held in a \'ert1-
cal position against an adjoining upHOht of
“the frame by “suitable guides, and is formed

. with a crank or handle at its’ upper eud, by

which it is operated to swing the blade a" in-
ward in contact with the fixed blade and cat
off the fillet of paper.  Its lower end is sur-

rounded by a coiled spring, p/, one end of

which is made fast' thereto, and the otherend
is secured to the bed of the instrument. 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 blade, for the purpose of
insuring the proper cuttmg action.

“The fixed blade occupies a position against

a shoulder formed in the curved gulde, as-
~.shown in Fig. 23, or is otherwise connected

to.the latter in such a manner that its cat-
ting-edge -shall ‘lie behind: the plane of the
gmde 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 pleveuted from
catching on the blades of the shears or flying
out of the guide-loop after the record is cub
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 oue helix for the purpose of increasing
the power of the magnet to effect the changes
in the polarity of the reproducing-magnet.
When the station is not receiviiig a message
tae hélices of its receiving- mmgnet are discon-
nected and joined separately to the main line
for the purpose of oflering less ‘resistance to
the passage of the line- (,urreut through them.
Therefore the power of a receiving-wagnet is
increased when receiving a message by the de-
crease of conducting resistance in the receiv-
ing-magnets of all the other staulons within
reach of the line-current.

- The mechanism for automatically connect-
ing and disconnecting the two helices is con-
struoted 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- theretrom,
and arranged in front of and below the sleeve
mf. The hont ends of the levers are weighted

and provided each with a platina hammer to

rest down upon corresponding
_in the standards, while their rear ends termi-

“with the anvil in lever Ri.
-the weighted levers are so curved or provided

produced.

platina anvils

nate within the path of” a series of cams, 79,

secured by an msu]dtmg -strip, 7%, to the hleuve
mf, as shown in Fig. 2, The outer end o® of
the inner helix in the re(,elvmo -magnet is bi-
furcated or branched to connect with the an-
vils of standards B! and R? and the innerend
0% of such helix, atter joining the wire #° of the
main line, connects with the anvil of the stand-
ard R% -~ The inner end o7 of the outer helix is
branclied to conneet with the hamiers of the:

levers R? and R?, and the outer end o° of such.

helix, after ]ommg thie main wire #°, connects
The iuner ends of

with projections that when a station is called
in to receive a message and the sleeve, mb ro-

tates forward with the calling-in frame the
ccams 7% will raise the hammers of levers R!

and R?® and permit the hammer of the lever
R? to rest down upon its anvil. This forms a
connection between the inner end of the outer
helix and the outer end of the inner helix, and- .
malkes of them a continunous helix during all
the time a message is being received and re-
After the -message has been re-
ceived and the receiving-station thrown out

-of communication with the transmitting sta-
ition the cams operate to raise the hammer R?
‘and permit the hammers Rt and R? to drop
‘down upon their respective anvils,
‘helices are thus separated, so that the eurrent
‘of the main line shall pass through both si-

The two

multaneously.

A fourth platina cll]\’ll and lever- hfmmmu*,
R4, are arranged beside the others, and inter-
poeed in the wire !, which connects the local
battery with the curved lever y" of the trans--
mitting devices, one end-of the wire being con-
nected to the hammer, and the other end to -
the anvil,

‘The function of these dP\'lces is fo notify the

fransmitting-station that the receiving-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 teetl,
so that when the sleeve mf moves forward, as
above described, one of its cams, r1% will strike -
the teeth, and then fall into the notches be-
hind 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 con-
tact with the anvil, to break the eircuit be-
tween the local b(wtery and the levery’/; and
when it passes into the notchies the hammer
is released, and drops down upon the aunvil to
make the cirenit. By this means the circuit is
rapidly made and broken, one or more times
insuecession, accmdmg to the number of teeth
and notehes in the lever, and the result is
that, when the cireujt is made, the current
from the lueal battery of snch receiving-station
passes through. the calling-in magnet, the re-

‘producing- umonet and the hehces Of the in-

duction-coil, back to the opposite pole of the




[e]
o

hattery, as already explained, thereby indue-
ingacurrent in the main line at the receiving-
station.  The effect of this indnced current is
to oscillate the upright arms of the receiving-
magnet back at the transhitting-station,
and so assure the operator there that the re-
ceiving-station is called in ready to receive
the message. After these preliminary signal-
changes in the circuit of the local battery at
the receiving-station the contact of the ham-
mer and anvil is necessarily continued while
the message is being reccived, and wlien 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
manuer: f9is a wide metal bar, pivoted at its
lower end to one of the legs of the instrument
underornear thetransmitting devices,and slot-
ted at its upper end for the passage of a sct-
screw, f%, by which it may be adjusted to the
right or left.  f?is the pendulum, hung from
the bottom piece of the frame, but insulated
therefrom, so that the flat piece g7 at the lower
edge of the weight shall alternately strike the
upright points of a crescent-shaped metal trip-
plate, g° when the pendulum is vibrated. The
trip-plate is secured to a long sleeve, ¢2, mount-
ed upon a front-projecting pin of the upright
Lar. The inner end of the sleeve carries an
upriglit platina-faced arm, g% which is thrown
alternately to the right and left against plati-
na-faced stop-pins ¢° when the pendulum is
vibrated to oscillate the trip-plate and its
sleeve. The stop-pius are secured to the up-
right bar upon opposite sides of the sleeve, be-
ing properly insulated from the bar, and are
connected, respectively, by the wires d® and @,
to the wires ¢, which join the anvils of the
transmitting devices to the helices of the re-
producing-magunet. The upright bar is insu-
lated from the frame, and the trip-plate isinsu-
lated from the bar by suitable means. %2 is
& weighted right-angalar finger-piece, hung
upon the pivot f* of the pendulum, so thatits
weighted end shall extend within the space
formed between the bottomof the frame A and
an angular arm, A% secured thereto,as shown
in Fig. 1. The upper and lower sides of the
finger-piece are provided with a platina poing
or hamumer, 1%, to bear alternately against cor-
responding points or anvils A8 in the trame and
arm.  Its normal position holds the two
lower points in contact, and disconuects the
two upper points,

The wires ¢ and #2 from the local battery
connect the lower pointin the arm A with the
rock-shaft of the receiving-maguet D, and a
wire, t9%, connects the upper point in the frame
with the crescent-shaped trip-plate. To. form
the cireuit from the battery to the. trip-plate,
the lever 3/ of the transmitting devices being
down apon’ its ‘lower anvil, the operator
presses bis finger upon the weighted finger-
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piece, so as.to raisé the weighted- end in con-
tact with the wire ¢%, and lift it from contact
with the wire of the receiving-magnet. This
throws the latter out of the cirenit and sends
the current from the battery along the sleeve
of thie trip-plate to its arm gt The pendulum,
Leing next set in motion by the operator, will
vibrate quite a number of times to oscillate
the arm ¢* against the stop-pins and send the
current. alternately through the wires @8 ¢
and: d % to reciprocate the slitting-knives of
the reproducing-maguet.

The length of time the knives are held pro-
jected through a moving fillet of paper de-
pends upon the length of the pendulum vibra-
tions, while the length of the slits depends
upon the speed. of the paper through which
the knives are held. If, therefore, the vibra-
tious are known, the speed of the paper can
be readily ascertained to determine the length
of the slits. For example, if the instruments
of the line, when made and put up, are ad-
Jjusted to run off two feet of paper at every
four beats or halt-vibrations of the pendulum,
and it is desired to change the movement of

the paper to one foot per second, the operator e
adjusts the speed of the driving-shaft so that

it shall feed the paper three inches for every
beat of the pendulum. If the paper is to be
moved four feet per second, the operator ad-
justs 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 pendu-
Tam,

All the pendulums of the line are made
alike, so that their vibrationg 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 Leats
of the pendulum, as above deseribed. By this
means the paper at all the stations is made to
move at the same speed to transmit aud re-
produce fac-simile records.

¢ is a horizontal arm, attached to the frame
A near the pendulum, and ¢%is a long thin
spring, counecting its outer end to the oscil-
lating arm g% to prevent the recoil of such
arm when thrown against the stop-pins by the
pendulum. The holding-arm ¢ is adapted for
adjustment by any suitable means to regulate
the tension of the spring,

The set-serew f7, which secures the upright
bar /¢ 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
center-of oscillation of the trip-plate, for the

"purpose of preventing the arin g* from strik-

ing one stop-pin sooner than the other when
the pendalum vibrates. 'This equalization in
the deflection of the bar g* from the vertical

line of the pendulum insures uniformity in the-
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length of the slits by which-the required speed
of the papcer is ascertained. Without it the
length of the slits would be unequal, and
could not afford a eorrect guide for the pur-
pose.

In order to prevent atmospheric electricity
upon the main wire from passing through the
receiving-magnet of a station to burn the heli-
ces or otherwise injure the instrament, a light-
ning-arrester, Z', (shown in Figs. 30 and 31,)

~is interposed in opposite ends of the main

wire as it enters the magnet from each side
of the station. They are each composed of
two grooved balf-vylinders of metal, clamped
together upon a piece of fine insulated wire,
72, placed in the main wire, and the outside
of each cylinder is joined, by a large wire, VAR
to the opposite end of the main wire beyond
the opposite eylinder, so as to conduct a strong
atmospheric current along the main line past
the station, without permitting it to enter and
burn the fine wire of -the receiving-magnet.

The insulation of the wires Z2 is sufficiefit
to direct the induced message-currents into
the helices of the receiving-magnet, and pre-
vent them from passing the station through
the arresters; but this insulation is entirely
overcome by the strength of the atmospheric
currents, which, therefore, pass the station
without the liability of injuring the instru-
ments, as above stated. .

The ends of each wire Z? are joined to a he-
lix, Z#, and the helices are arranged one within
the other, in the same manner as those here-
tofore described. Z°is'a magnetic needle piv-
oted to a dial - plate placed within- the axial
The needle stands at
@ certain predetermined point upon the dial
when the insulation of the wires Z2 is perfect
and the line in working order; but when the
insulation becomes delective from any cause
the needle will be deflected to the right or lefs
by the escape of the message-current through
one or thie other of the lightning - arresters,
The extent of the detlection shows upon the
dial the extent of the defect, and indicates the
needed repadirs. s .

75 are switches pivoted to suitable insulated
supports between the ends of each wire 73 as
they join the helical wires, (Shown clearly in

‘Fig. 31.) The switches, when turned to cou-

nect both branches or ends of a wire, cut off
the current from the helices; but when turned
out of contact with such braunches allow-the
cairent to pass throngh the helices. They

are usually arranged to keep the currents.

cut off, and are only turned to let. thewm pass
through the helices when the insulation is to
be tested by the magnetic needle and dial.
This, however, is not absolutely necessary,
because they may or may not stand normally
cut off, as preferred or found most desirable.
X!is an adjustable resistance-coil provided
with an index-finger aud dial, and inserted in
the local line, as shown in Fig. 31. The ob-
Jject of this arrangement is to enable the oper-
ator to graduate the conducting-resistance in

80 on throughout the entire route.

the local cirenit, so that the surplus power of
the battery 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-fin ger
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 aiso
decreased, until no surplus power exists, there-
by 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 loeal eircuit, as shown in Figs. 5 and’ 31.

By means of the resistance-coil the operator
is enabled to adjust the conducting-resistance
in the local circuit, so that the needle of the

-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 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, 27, is inserted in the wire of
the induction-coil between its commenei ngand
terminating ends, as shown in Fig. 5, or by
inserting it in a braheh wire, Z8, connecting
such ends, as shown in Fig. 31.

When a transmitted message has been au-
tomatically received and reproduced at. the
terminal station of a line, and it is desired to
farther transmit it over a succeeding line, the
reproduced record-fillet is placed in the trans-
mitting-instrument of the succeeding line, and

‘the message autowmatically sent either to the

end of such line, or to an intermediate station
thereon, for delivery. If seut to the end of
the line it may be again automatically repro-
duced and transmitted over another line, and
Thus, in
sending a message, it is antomatically repro-
duced at the end of a line for automatic¢ trans-
mission over the next line, without the delays
and consequent waste of time aud. labor nec-
essary to reprepare a message at the end of
each line, as at present practiced with all au.
tomatic telegraphs. :

The instruments of the different and inde-
pendent lines are regulated and adjusted to
operate in harmony with each other, so that
an original or a reproduced record-fillet of one
line can be used equally well to antomatically
operate all the other lines.

At the delivery-station the record fillet con-
taining the reprodaced message is cmployed,
in connection with suitable mechanismn inde-
peudent of the line, to automatically produce
a dispatch for delivery, printed in ordinary
typographic characters. This constitutes the
last step in my system and process. The

mechanisin which I preferably employ for this
purpose is coustructed and operates in’ the
following manner: : o

In the accompanying drawings, A is an up-
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right, mounted upon a suitable frame, and
supporting a cross-shaft, G, nearits top, which
shaft carries a grooved driving puiley, D, at
its outer end, and a serrted or toothed feed-
eylinder, B, at its inner end.

I is a pressure-roiler, hung upon the lower
end of a bent arm, G, pivoted to the side of
the upright; and supporting the pressure-
roller, just in front of the feed-cylinder. A
spring, h”/, attached to the upright, exerts its
tension against the arm G, and bears the roll-
er against the feed-cylinder with a yielding
pressure, which may be regulated by making
the spring adjustable in any convenient man-
ner. ’

The pressure-roller insures the feed of the
paper coutaining the message-slits by holding
it against the sharp teeth of the feed-cylin-
der, and it is formed or covered with leather
or other yielding substance, which shall re-
ceive the impress of the teeth, and prevent
the paper from slipping. The roller is turther
made with two parallel peripheral grooves, a,
at the proper distance apart, to receive the
parallel embossed tracks in the paper fillet
containing the message-slits.

The upper end of the roller-arm G forms a
finger-piece, H, which, when the arm is moved
back to carry the roller out of contact with
the feed-cylinder, is canght by a lateh, L, piv-
oted to thie top of the upright. The latch is
also formed with a tinger-piece, and its for-
ward end is beveled in front of the pivot K,
to receive the action of a spring, L, by which
it is held engaged with the roller-arm, as
shown in Fig. 3.

N is a horizontal guide-bed, arranged in
rear of and in line with the feed-cylinder, for
the pupose of directing the message-fillet ¢’
thereto, and to afford support for the mech-
anism by which the slits in sueh record are
made to control the movements of the type-
wheel in producing a printed message. The
guide-bed is supported in position by means
of a sleeve, n”/, fastened to its under side and
fitted over an upright shaft or spindle, I/, se-
cured to the main frame.

The lower end of the sleeve is provided with
a frout-projecting arm, o/, which is connected
Ly a coiled spring, p’”/", to a friction or other
adjusting-pin, ¢”, in the side of the upright A.
This connection allows the bed a slight lateral
swing to compensate for any irregularities in
the running of the paper to the feed-cylinder,
the holding-spring yielding readily for this
purpose when the paper presses against the
side of the bed. :

#1 is a stop secured to the frawme of the in-
strament within the path of the sleeve-arm 0"/,
and formed with two shoualders, between which
the end of the arm works to limit the swing
of the Ded. -

The top surface of the guide-bed, for about
halt-its width, and for a certain distance in

front of the supporting-sleeve, is arched or.

made convex, and slotted longitudinally for
the passage of two parallel gage-fingers, #/,
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which are mounted upon a shaft, j/, held-in
hangers & I/, upon the under side of the bed.
The shaft forms the center of the arc described
by the raised surface of the bed, and the fin-
gers radiate from the shaft so as to move
through the slots in the arch with their points
projecting slightly above the same. k'’ k" ave
parallel V-shaped ribs or rails sccured to the
bed in front and reav of the arch, and in line
with the slots therein, such slots and ribs be-
ing the same distance apart as the grooves in
the pressure-roller. S/ is a gage side arvanged
at the inner edge of the guide-bed, and com-
posed of a band or strip which curves over
the areh.and forms deep guides at the front
and rear thereof. It is held in place by set-
serews 2/, which are adjusted to regulate the
position of the gage side, for the purpose of
properly guiding the fillet ¢ with its tracks
upon the ribs of the bed. The opposite or
pressure side of the bed is composed of a strip,
w’, having a series of projections, y'/, upou its
face, and setinto a wide groove formed length-
wise in the bed. It isheld up near or against
the side of the arch, so that its projections
shall bear against the fillet of paper by means
of the bent spring €, placed behind it and
secured to a block, O, at or near the outer
edge of the bed. The bloe’ is slotted for the
passage of a set-serew, by which it is adapted
tor adjustment to regulate the position of the
guide and its pressure against the paper. o

1is the cover hinged to the outer edge ol the

bed, and formed with a slotted concavity, ter-
minating at each end in parallel grooves to fit
upon the arch and ribs of the bed beneath.
The gage-fingers extend into the slots of the
concavity to prevent the paper from slipping
off their ends when in motion. The hinges
ave composed of lateral arms ¢', at the ends
of the cover, hung upon pintles A/, formed
upon blocks ¢/ seeured to the outer edge of
the bed. The ends of the pressure-bar are
provided with loops w” w’, which extend
around the pintles of the hinges, and rest upon
the bed, so as to guide the pressure-bar in its
movements to and from the paper.

Pins or cams ¢, secured to the binge-arms
¢, project within the loops abuve the pintles,
and, when the cover is swung open by its han-
dle I, bear against the inner sides of the
loops, to move them back and retract the
pressure-bar from the fillet of paper. This
construction facilitates the application and
removal of the paper record, because the act
of opening the cover draws back the pressure
side and widens the space betiveen it and the
gage side 8”.  When the position of the press-
are-bar is changed by adjusting the spring
C”, the guide-lovps are also ehanged with it,
and may, therefore, be so placed that the cams
will have no effect to move them when the
coverisopened. To overcome thisdifficulty the
pintle-blocks are made adjustable by meaus of
slots and set-screws, as shown in Fig. 3, 80
that they may also be changed whenever the
position of the pressure-bar is altered by the
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springs. The adjustment of the pintle-blocks
1is also necessary to compensate for wear of

‘the loops and cams, and may, in such case, be

made without adjusting the springs. The
outer edge of the cover is formed with a se-
ries of lateral projections, whieh fit between
the projections on the pressure side when the
cover is closed, for the purpose of preventing
the edge of the paper from curling up or
wrinkling as it is drawn over the bed. The
pressure or weight of the cover upon the fillet

- of paper is regulated by a set-screw, n'//, which
passes down through a lateral plate or projec-
tion on the swinging edge of the cover, and
bears upon the arched top of the guide side
S, as shown in Fig:3." The opening between
the cover and guide-bed is the deepest at the
rear end where the paper enters, to afford
room for the passage of the paper when two
fillets are pasted together at the ends. The
shaft j* of the gage-fingers i operated fromn
the driving-pulley D in the following manuner:
%/ is an inclined shaft, having its bearings,
respectively, in the side of the upright A, and
in a hanger, %, on the under side of the guide-
bed. ¢® and r"are beveled pinions, mouanted
upon opposite ends of the shaft, the former to
engage with a beveled pinion, m/; on the end
of the shaft 7, and the latter with a beveled
gear-wheel; &/, mounted upon a short stud in
the side of the upright beneath the driving-
pulley. Motion is communicated to the gear-
wheel from the driving-pulley by means of
two friction-wheels, #, mounted upon a verti-
cal shaft, V’, so as to bear against the faces
of the gear-wheel and pulley Bétween their
respective shafts. The friction - wheels are:
clamped to their shaft between a fixed plate,
k', and a screw-plate, n”/, by which means
they can be readily applied and removed wheh
desired. The faces of the wheel and pulley
are corrugated, notehed, or otherwise rough-
ened in radial lines, to prevent the friction-
wheels from slipping; and to still further
guard against such difficulty, and at the same
time prevent too much wear, the friction-
wheels are made of leather, vuleanized rubber,
or other yielding substance. The shaft of
the friction-wheels works within a long tubu-
lar bearing, W/, which, to prevent it from
“turning, is squared upon the outside, and-fit-
ted withiu corresponding recesses iu tlie par-
allel arms ¢/, secured to the side of the up-
right. - Flat springs a'/, attached to the par-
allel arms, bear against the tubular bearings,
to hold the friction-wheels against the pulley
and gear-wheel, the degree of pressure being
controlled by set-screws 7/,

The instrument is operated by a belt or band,
having a frictional connection with a suitable
motor, and passing aroun.d the grooved driv-
ing-pulley, so as to move it in the direction of
the arrow, Fig. 1. Its wotion is communi-
cated, through the connections above de-
seribed, to the shaft j/, and moves it and the
gage-fingers in the opposite direction. The
gage-fingers are held upon the shaft j* inde-

pendently of each other, being mounted upon
friction-sleeves S/, having a loose segmental
gear, ¢, between them. Each sleeve is com-

-posed of two half-boxes, held upon the shaft -

by a spring, ¥, bent to embrace them, and
which is secured together at the ends by a
serew, n///". By adjusting this screw, the ends
of the spring are moved to and from each oth-
er, for the purpose of regulating the force with
which the sleeves shall grasp the shaft.
When the fillet of paper containing the mes-
sage-slits to be produced in printed characters
is placed in the guide-bed, the cover of the
latter is shut down upon it and the pressure-
roller released, so as to hold it in contact with
the feed-eylinder. The paper is arranged with
the concave side of the parallel grooves fitting
upon the ribs of the bed, and the gage side 8/
adjusted up to its edge, for gaiding it properly
to the roller, and so that its slits shall register
with the points of the gage-fingers. The press-
ure-bar is adjusted to bear against the oppo-
site edge with sufficient force to guide it with-
out wrinkling. The gage side and pressure-
bar thus guide the paper to the pressare-roller,
with its embossed tracks within the parallel
grooves thereof and on the ribs of the bed, for
the purpose of insuring the proper registry of
the slits with the gage-fingers. " 1f the points
of the fingers do not accurately coincide with
the slits, they are further adjusted by set-
serews ¢, bearing against their sides, and held
in the ends of arms a?, rising from the friction-
sleeves. This guidance of the paper directs
its tracks within the parallel grooves of the
pressure-roller, for the purpose of preserving
the form of the tracks, in order that the pa-
per may De used as often as desired to repro-
duce the message. After the paper has been
adjusted, the instrument is set in motion to
moveitover the bed. Its pressureis sufficient
to overcome the force of the friction-sleeves
877, and hold the points of the gage-fingers
below the surface of the bed, within the slots
at the front end of thé arch. Wheun, however,
a slit in the paper presents itself to the point
of a gage-finger, the pressure of the paper is
removed, so that the friction-sleeve turns with
the shaft §/, and throws the gage-finger back
to the rear end of such slit, where it is again
arrested by the paper and moved forward to
its starting-point. Thus the fingers are al-
ternately thrown back and carried forward as
the alternate rows of message-slits present
themselves, the length of their backward
throws being governed by the length of the
slits, for the purpose of setting the type-
wheel, as I will presently ‘describe. Itis es-
sential tliat the force with which the friction-
sleeves grasp their shaft sball not De strong
enough to cause the fingers to tear the paper
when thrown back to the rear euds of the
slits, and sinee the paper fillets may sometimes
vary in strength, or the speed of the 'machine
increase the force of the fingers, the friction-
sleeves -are made. adjustable, ‘as. above de-
seribed, so that the fingers may be thrown
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back with a force proportioned to the resisting-
strength of the paper at the ends of the slits.

A curved guide, 4/, secured to the front up-
right A of the frame, under the feed-cylinder,
serves to direct the slitted record out of the
instrument.

After a slitted record has passed out of the
guide-bed it often occurs that the gage-fingers
have not been returned to the front of the arch,
and, inasmuch as their return to such point is
necessary before a new record can be applied
to the guide-bed, I have provided the follow-
ing means for effecting this resuit by operat-
ing the arm of the pressure-roller F. A bent
lever, 4%, is hung upon the end of a horizontal
arm, j% projecting inward from the upright
A? to a point near the gage-fingers. Its hori-
zontal portion extends in front ot such fingers,
and the upper end of the upright portion is
connected, by a long rod, /% to the shaft or
pin of the pressure-roller.  When the arm of
the pressure-roller is moved away from the
feed-eylinder the counnecting-rod moves the
bent lever against the lower ends of the gage-
fingers, to throw their points to the front of
the arch, as will be clearly understood by ref-
erence to Tig. 1.

The mechanisin thus far described is em-
ployed solely for feeding and otherwise ma-
nipulating the record containing the message-
slits, so that it shall be operated upon by the
mechanism for reproducing the message in
printed characters, as I will now proceed. to
describe.

A% and A3 are uprights arranged upon the
frame of the instrument, the former a short
distance in rear of the upright A, and the lat-
ter across the frame opposite the upright A%
Pis a light type-wheel mounted upon a shaft,
Q, baving its bearings in these two uprights,
near the top, and carrying a small pinion, m!,
which engages with the segmental gear ¢? on
the shaft of the gage-fingers. The segmental
gear carries a cross-bar, /7 at or near its rim,
of sufficient length to bear against the rear
edges of both gage-fingers. When the fingers
are at rest in front of the arch of the guide-
bed the type-wheel is also at rest, with a blank
space or type at the top; but when a finger is
released by the presentation thereto of a slig
in the moving fillet of paper,it presses against
the cross-bar and bears back the segmental
gear, 80 as to tarn the pinion m!, and with it
the shatt and type-wheel, in the direction of
the arrow, Fig. 1. The type-wheel continues
to move until the finger is arrested at the rear
end of the slit, when it stops with the required
type at the top, in a position to print upon the
blank paper when the pressing mechanism is
brought down upon it. After the inpression
has been taken, the paper at the end of the slit
again moves forward the gage-finger to the
front of the arch, and the type-wheel is turned
back to its first position by the influence of
the suspended weight /4 upon the type-wheel
shaft. This return movement also causes the
pinion m! to carry back the segmental gear

and hold the cross-bar f% in contact with the
returning gage-finger, so that it shall be in po-
sition to receive the action. of the adjoining
finger for again setting the type-wheel. The
weight, therefore, serves the twofold purpose
of liolding the cross-bar up to the gage-dngers
for setting the type-wheel, and returning the
latter after it has been set.” A spring, how-
ever, mnay be employed for this purpose iun-
stead of the weight, if preferred. From this
deseription it will be seen that the type-wheel
starts always from the same point to bring
the required type under the pressing devices,
and is returned to. such point after the im-
pression hias been taken.

The type are arranged at regular intervals
upon the wheel, and the distance the latter
must tarn to bring the required letter under
the pressing devices is governed by the length
of the message-slics in the moving fillet of pa-
per, or, in other words, the gage-fingers are
thrown back to different points, according to
the length of the slits,and therefore move the
wheel a greater or less distance to bring the
required type uppermost under the pressing
mechanism.

In placing the type upon the type-wheel I
have transposed the alpbabet and followed
the number of signs and the order of arrange-
ment adopted in the recording-instrument,
for the purpose of harmonizing therewith,
and so that the type-wheel shall move the
shortest distaunce for the message-symbol mnost
frequently used, its throws gradually increas-
ing in length as the letters or symbols de-
crease in use. By this means the type-wheel
may also be operated with great rapidity to
print a message accurately from the copy or
slitted record-fillet. Atis a bracket, arranged
apon the rear side of the upright A% near the
top, and provided with a horizontal stud, 82,
projecting inward toward the upright A% »?
is the pressing or platen cylinder, borne im-
mediately over the type-wheel, and at right
angles thereto, by means of a pin, 2% in the
forward end of an arm, a3 which, in its turn,
is hung upon the stud of the bracket.

The bracket is slotted and adapted for ad-
justment by a set-screw to regulate the posi-
tion of the platen-cylinder with respect to the
type-wheel, The cylinder is constructed with
a serics of flattened surfuces or platens, and
with a row of circumferential teeth or spurs
at each end of the platens. 2% is a wide tlat
arm-articulated upon the stud S? and formed

“with a concave frout end to fit ap against the

under side of the platen-cylinder, for the pur-
pose of supporting and holding the fillet of
paper ¢, upon which the message is to be
printed, in contact with the platen while an
impression is being taken. The concave end
is slotted for the passage of the type upon the
wheel beneath, and is also grooved to receive
the spurs, by which the paper and ink-band
are fed along. A spring, %, attached to the
stud, and to a projection on the side of the
arm 72, holds the latter up to the cylinder and
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‘insures the action of the spurs upon the paper.

k? is the endless ink-band passing arodnd the
platen-cylinder-and its spurs, and aronnd a
Toller, &, mounted upon the frame of the in-
strament in rear of the guide-bed. The ink-
band is fed along upon the arm «? over the

-plain fillet of paper ¢, which, after receiving

the impression. of the type-wheel, passes out
of thie instrament along a horizontal table, ¢,

secured to the front of the upright A3 in line,

or nearly so, with the arm a° as shown. a?
and 9?2 are reversed ratchet-wheels, or rows of
ratchet-teeth, formed beside each other upon
the end of the platen-cylinder, next the arm a3,
and there are as many teeth in each row as
there are platens upon the cylinder. The
row x*is employed in connection with a spring-
pawl, f? @, pivoted immediately above it to
the -upright A3, for the purpose of rotating
the platen-cylinder to feed thie-ink-band-and
fillet of paper over the type-wheel, while the
teeth of the row y® engage with the fixed pawl
¢® on the upright to prevent the platen-wheel
from being rotated too far by its momentum.
A flat: spring, ¢%, hung to the under side of
the arm a3, engages the ratchet-wheel 32 with
its forward end, and prevents the platen-cyl-
inder from rotating backward.. This spring
is held at the proper distance from the.arm
to operate as a locking-pawl, by means of a

short stud, ¢, on the under side of such arm,.
B is a cam-shaft, having |

as shown in Fig. 1.
its bearings in the uprights A% A3 at some
distance below the shaft of the type-wheel.
It is employed to .move the printing-platen
down upon the type-wheel, and to apply a
brake to the driving-pulley for the purpose
of stopping the movement of the slitted fillet
while an impression is being taken upon the
printed fillet. , ‘ : :
J*is a cam secured to the end of the. shaft
B under the pressing mechanism, and A3 is an
upright rod mounted upon the cam by an ee-
centric band, A%, with its upper end entering
a socket, g%, hung upon the inner end of the
pin 2% which carries the platen-cylinder, - The
socket and rod are connected by a spring, &,

coiled round the latter, so that when the cam--

shaft Is rotated the platen-cylinder. will be vi-

brated vertically over the type-wheel, the

arins ¥* a® turning freely on the stud $? for
this purpose. When the longest radius of the
camn is underneath the shaft the rod and socket
are separated somewhat; and the tension of
the spring pulls down the platen-cylinder to
press the ink-band and paper against the let-
ters of the type-wheel. The printing is, there-
fore, done by the force of the spring at each
revolution of the cam-shaft. As the cylinder
is moved up by the rotation of the shaft, and
just before it reaches the limit, of its upward
throw, a tooth of the ratchet 2 encounters
the spring-pawl @, and rotates the cylinder
the distance of one tooth and platen, as above
stated, thereby causing the spurs to feed
along the ink-band and. paper to receive the
next impression of type. m?is another camn

impression has been completed.

fixed upon the opposite end of the shaft ¥ to
support the lower forked end ot sn inclined
brake or stop Lar, #°. The forward or upper
end of this bar fits and works within an in-
clined groove in the siile of the front upright
A, under the feed-cylinder B, and carries at
its extremity an adjustable stop, 4%, which
nearly touches the projecting shaft of the
pressure-roller I when the latter is in contact
with the feed-cylinder. . An adjustable brake, -
1% is also attached to the bar, and is curved
round to the opposite sidetof the upright, so
that its shoe shall occupy a position just uu-
der, and slightly to the rear of, the driving-
pulley B. The forward end of the brake is
guided and supported by a notch in the rear
end of the upper arm ¢/, or in any other proper
and convenient way. The two cams j° and m?
are so arranged -upon their shaft that, when,
under the influence of the former, the printing
devieces are making an impression upon the
paper, the latter will throw the brake against
the driving-pulley and prevent its further ro-
tation. This sftops the movement of the slit-
ted paper fillet, and, therefore, the movement
of the gage-fingers and type-wheel until the
The periph-
ery of the driving-pulley may be roughened,
if desired, to render the action of the brake
more certain. When the brake is applied,.the

-stop #* moves out the pressure-roller I from

contact with the paper, and prevents the pos-

-sibility of any failare in arresting the move-

ment of the latter at the proper instant. One
of these stopping devices might, perhaps, be
dispensed with withoub impairing the efficien-
¢y of the instrument; but I prefer to employ
them both to prevent accidents, in case one
should fail to perform its.office. The brake
-and stop are mnade adjustable to compensate
for wear and to enable thew to be brought
into action at the proper time. # is a time-
shaft, having its bearings in the uprights A2
and A%, between the cam-shaft and the shaft
of type-wheel, and b* is an upright arm, se-
cured to the time-shaft, beneath the type-
wheel.. The upper end of the arin- carries a
pivoted pawl, a*, to engage with a row of ad-
Jjusting-teeth, o, on the side of the type-wheel,
equaling’ in number the type on the periph-
ery. - The point of the pawl is held up to the
teeth by a spring, d4, secured to the time-shaft
in ‘any convenient manner, and the extent of
its upward movement is limited by a stop, ¢4,
at the top of the pawl-armn. : ’
The time-shaft is further constructed, be-
side the pawl-arm, with a transverse open

‘frame of quadrangular shape, which tips for-

ward and back when the shatt is oscillated.
The front surfaces of the forward and rear
sides of thie frame form stops or detents 2 and
w3, respectively, for the long radial detent-arm
0%, secured to the cam-shaft beneath.  The
poiut of the detent-arm-rests against the for-
ward- stop -when the time-shaft is stationary.
The cam-shatt and time-shaft are driven by
the same motor that moves the driving-pulley,
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and its power is communicated to them by
means of belts or bands running over pulleys
¢ r* attached tofriction-sleeves thereon. The
pulleys and sleevesrotate continuously in op-
posite directions, as shown by the arrows,
Fig. 1, and grasp their shafts with safficient
frictional force to rotate them also, excepting
wlien they are locked by the stopping or de-
taining devices. When this occurs the frie-
tion-sleeves turn on the shafts, so that their
rotation is unimpeded. The friction-sleeves
are each composed of* two half-boxes held to-
gether upon the shaft by bolts and nuts, and
by springs 8% swrrounding the bolts. By
moving the nuts the tension of the springs is
adjusted to regulate the force with which the
sleeves shall grasp the shafts. The pulley 7°
is wmade in two parts, one being a flat disk se-
cared firmly to the friction-sleeve, and the
other a shallow drum or barrel mounted loose-
ly upon the sleeve, and containing a coiled
spring. Oneend of the spring is secured to
the drum, and the other to the disk, so that,
when the cam-shaft is stationary and the
drum is moved by the driving-belt, it will wind
up the spring until its tension overcomes the
frictional force of the sleeve, and causes the
latter to turn also. When the detent-arm o°
of the cam-shaft is released by the stops of
the time-shaft the force of the coiled spring
throws the shaft, cams, and arms rapidly
round, and thus insures their prompt action
without expending the power of the motor,
which would otherwise be required to drive
the belt, and, therefore, the shaft and its at-
tachments, at the proper speed.
The operation of the instrument to produce
a printed message is as follows: The slitted
record is first set in motion over the guide-
bed, as above described, and the plain fillet
laid upon the spring-arm #* over the type-
wheel and under the ink-band and pressing-
cylinder. Asthe moving record-fillet presents
a slit to one or the other of the gage-fingers,
the latter is thrown back to the rear end of
the slit, as already stated, thereby turning the
type-wheel to bring the type which corresponds
to the slit up under the plain fillet, beneath
the pressing-cylinder. When the type-wheel
moves it bears back the spring-pawl at and
pawl-arm »* to oscillate the time-shaft, and re-
lease the detent-arm o® from the front stop 23,
so that the cam-shaft shall be turned by its
driving-force and throw the point of the de-
tent-arm o against the rear stop w®. At the
instant the type-wheel stops, the point of the
spring-pawl just clears the side teeth, thus al-
lowing the time-shaft to be tipped forward by
its driving-force, and again throw forward the
pawl to engage the teeth farther under the
wheel. The forward tip of the time-shaft
“clears the rear stop w® from the detent-arin,
and permits the cam-shait to revolve, so that
its cams m® j° shall simultaneously, as near as

may be, apply the brake to the driving-pulley
B tor stopping the feed of the slitted paper,
and bring down the pressing-cylinder to bear

the plain fillet upon the type for taking the
impression. The cam-shaft rotates antil the
detent-arm is again arrested by contact with
the front stop %, which is thrown down when
the time-shaft is tipped to clear the detent-
arm and stop w®

The oscillations of the time- shatt are lim-
ited by an inclined plate, 2°, attached by a set-
serew, 4, to the side of the upright A?, imme-
<lmtel,y ovu the stops ©® w. By varying the
inclination of the plate, the oscillations of the
time-shaft are also varied to adjust the throw
of the spring-pawl with respect to the type-
wheel.

As soon as the impression is taken the ro-
tation of the cam-shaft carries round the cams
m? j°, the irst to release the brake amd unlock
the driving-pulley B, so that the slitted fillet
of paper may continue its forward movement
over the guide-bed, and the second to throw
up the pressing devices, feed the printing fil-
let of paper forward, and release the type-
wheel, in order that it may be returned to its
first position by the weight, as hereinbefore
described. In the return movement of the
type-wheel its side teeth strike the point of
the locking-pawl a¢*, which, owing to its sup-
porting -spring, yields readily for their pas-
sage. Thus, at each oscillation of the time-
shaft and each corresponding revolution of
the cam-shaft, the type-wheel is set, the-slit-
ted fillet stopped and the impression taken
upon the plain ﬁllet simultaneously or in rapid
succession, the pressing-cylinder lifted from
the type-wheel, the slitted fillet of paper again
set in motion, the printing-fillet fed forward,:
and the type-wheel returned to its first posi-
tion. In other words, the type-wheel is set,
the impression taken upon the plain fillet of
paper, and the various parts returned to their
first poutlons ready to repeat the operation
when another slit in the record-fillet releases
a gage-finger.

When the printing devices are pressed down
to do the printing, a short correcting-tooth,
v, on the under side of the spring-arm #%, en-
terb between the two top teeth on the blde of
the type-wheel, for the purpose of locking it
in position and causing it to register accumte-
ly with the platens of the pressing-cylinder.
This provision insures a correct impression of
the type.

The speed at which the slitted record is fed
over the guide-bed is practically the same un-
der all circumstances; bLut the speed of the
shaft j* must be adjusted relative to the feed
of the slitted record for the purpose of secur-
ing the proper throw of the gage-fingers to set
the type-wheel. The speed of this shaft is
first goged to the standard length of slits:
made in the first produced record—i. e., the'
record made by the recording-instrament here-
inbefore referred to. If, however, from any
cause the standard length of the- slits is va-
ried, the speed of the shaft must be corre-
spondingly varied. For example, if the slits
become shortened, the gage-fingers, when
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“thrown back by the shaft, encounter the rear
end of the slits before the type-wheel has had

time to bring up the corresponding types into
position for printing. This. variation in the
standard-slits necessitates a slight increase in
the speed of the shalft, in order that the gage-
fingers may.be thrown back .a little quicker
to meet the rear ends of the slits. - When the
slits become lengthened beyond the standard
the gage-fingers throw the type-wheel too far,
and the speed of the shaft j/ must, therefore,
be decreased. - :
To regulate the speed of the shaft j/ the

. Triction-wheels # are adjusted vertically upon

the faces of the grooved pulley D and gear-
‘wheel &, 50 as to take the motion of the form-
er at any suitable point between its center
and cirfumference, and transmit it to the lat:
terin the same manner. o »
.This adjustment is effected by the following
mechanisin: 2 is a cross rock-shaft, having
its ‘bearings in Llocks f7 i’ at the rear of
the instrument, behind thé guide-bed sleeve,
and carrying at its outer end a long hori-
zountal arm, r”, extending forward under the

. .gear-wheel %, - This arin i$ connected by a

vertieal rod, &'/, to a second and shovter hori-
zontal-arm, p”, pivoted at its rear end to the
upright A2, and jointed at its front end to the
center of the tubular bearing W/,
stop-bar rising froin the inner end of the rock-
shalt, just behind an upright, ¢’”, attached to
the bearing 7/, and o’" is a flat spring, fast-

ened.at its’lower end to the front side of the
stop - bar, about midway thereof. m/’ is a |

loug flat metal strip, secured to the top of the
spring, or forming a continuation of the same,
and terminating at its upper end in a beveled
gage-point, which projects through a longitu-
dinal slot:in the gage side of the guide-bed,
at the rear end, as shown in Tig. 1. The
spring gage-point is arranged to move edge-

~wise ‘through the slot in line with a beveled

gage - point, ¢, attached to the side of the

» guide-bed, and adapted for adjustment by

means of a slot and set-screw, as shown.
The beveled edges :of the gagepoints are
placed opposite each other, so that their outer
edges shall form  catches to bear against the
opposite ends of a slit in the record-fillet,
when such slit is hooked over them. Instead
of arranging tlie two gage-points in or upon
the guide-bed, they may be placed upon the
frame of the instrument, beside the guide-bed,
or at any other convenient point. .
The gage-point m/" is adjusted with respect
to the gage-point # by means of a set-screw,
p'"'; passing through the stop-bar to bear with
its'point against the upright ¢/, A spring,
', coiled about the rock-shaft, and secured at
one end to the bed of the instrument, holds

‘the set-screw against- the upright ¢/, and
_prevents the parallel arms +” p’* from being

casually moved up to displace the friction-
wheels. When the speed of the shaft j* is to
be adjusted Ly this mechanism one end of the
longest slit in the record-fiilet is hooked over

K is a

the gage-point . ~The point m'” is then
placed within the slit and adjusted up to its
opposite end by the set-screw p, the spring
of thie gage-point preventing the paper from -
Leing torn- by the back of the point in case -
the stop-bar is moved too far from the upright
¢, To afford nicety of adjustment, and to
relieve the tension of the spring, a set-screw,

7", is employed, passing through_the top of

the stop-bar, and bearing against the back of
the spring, as shown in Fig. 1. The operation
of the setscrew p’” moves the stop-bar with
respect to the upright ¢/’ and, through the
connecting devices, raises or lowers the frie-
tion-wheels upon the driving - pulley B and
gear-wheel 8/, to change thie speed of the latter,
and therefore the speed of the shatt § and its
gage-fingers, proportionally. Thus the vari-
ation-in the standard length of the slits fur-

nishes the guide for adjusting the speed of

the shaft j. relative to the speed of the driv-
ing-pulley, for the purpose .of securing the
proper throw of the gage-fingers within such
slits, to set the type-wheel, - -

Instead of employing the set-serew p/* and’
coiled spring to adjust the gage - point m/”,
right and left set-screws may be arranged in
the stop-bar and upright- for this purpose;
and, in place of- the several arms for commu-.
nicating the motion of the rock-shaft “to-the
friction-wheels, a single arm may be arranged
upon the rock-shaft to connecv with the tabu-
lar beariug of such.wheels in any convenient
way. ’ o

It may happen- that, from inadvertence in
the original construction of the instrument,
and from wear of the parts, more particularly
the friction-wheels, the adjustment of the gage-
points produces @ movement of the friction-
wheels slightly more or less than is required.
In snch case the connecting-rod ¥’ is adjust- -
ed by any suitable means upon the parallel
arms p/ ¢/, s0’as to increase or diminish the
movewment of the friction-wheels when-operat- .
ed by the gage-points, and thereby cause the .
movement of the latter to produce precisely

‘the required adjustment of the driving-wheel.

A3 represents a pair of shears, attached to
the top of the upright A3, over the type-wheel,
between the printing devices and. the guide-
table ¢’ for tle purpose of severing the print-
ed record from the plain fillet of paper. . The
blades of the ‘shears are *held. apart so that
the fillet may travel between them, Ly a spring,
4%, counnecting ‘the lower blade with a set:
serew, 47, as shown by dotted lives in Fig. 2,
near the foot of the upright. ‘The spring also
serves to throw open the blade again, after it
has been closed by the operator, to cut off the
record. - ' :

A second spring, ¢°, corinects the handle of
the lower blade with a set-screw, ¢° in the
side. of the guide-table, for the purpose of
holding such blade up to the stationary blade,
and insure the proper action of their cutting- .
edges. By adjusting the set-screws the ten-

sion of the two springs is preserved to ren-
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der the blades certain in their action at all
times.

The paper fillets for both the original and
reprodaced records are prepared for use by
treating them with an extra sizing of glue, in
order to prevent them from being torn Ly 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 principle of my

invention.
" Having thos described my invention, what
I claim is— ‘

1. The system of harmonized mechanism,.

constituting a complete electric telegraph, and
composed of an instrument by which the writ-
ten messages received at a station are re.
corded in a fillet of paper to be used as the

medinm for automatically transmitting the.

messages from one station to another, the
batteries and insulated wires constituting the
line or lines; a sending-instrument adapted,
in connection with- the record-fillet, to auto-
matically transmit to the receiving - station
message-signals corresponding to the record-
signs - of the fillet; a receiving-iustrument
adapted to receive such electric signals, and
thereby automatically produce at the receiv-
ing-station an exact fac-simile of the original
record-fillet at the sending-station; and mech-
anism adapted to receive such reproduced
record-fillet, and therefrom automatieally pro-
dace a dispatch for delivery printed in ordi-
nary typographie characters.

2. The combination of two or more tele-
graph - lines, having harmonized automatic
sending, receiving, and-reproducing instru-
ments, substantially as” described, whereby
either an original record-fillet or a repro-
duced record - fillet of one lingé can be used
equally well to automatically operate any oth-
er line. B S

3. The mode or process of trausmitting in-
telligence to a distance over a succession of
telegraph - lines, substantially as bherein de-
scribed—that is to say, by; first, producing 4t
the sending-station a record of the dispatch
to be transmitted ; second, automatically trans-
mitting electric impulses along the line to the
receiving-station by means of the message
fillet or record produced as aforesaid; third,
automatically reproducing at the receiving--
station of a line, by means of said electric in-

"pulses, a fac-simile of the record at the receiv-

ing-station; fourth. using at the proper re-
ceiving-stations the successively reproduced
records, to automatically transmit the mes-
sage over each succeeding line, until the final
or delivery station is reaclhed; aund, fifth, using .
the reproduced record at such station to au-
tomatically - print the message in ordinary
typographic characters for delivery.

ROYAL:E. HOUSE.
Witnesses: .

L. HiLy,
E. A. ELLSWORTH.



