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UNM‘ED STATES

PATENT OFFICE

ROYAL E. HOUSE, OF BINGHAMTON, NEW YORK.

".IMPR:OVEMENT IN ELECTRIC-TELEGRAPH APPARATUS.

Specification forming part of  Letters Patent No. 180,089, dated July 25, 1876; apphcatlon tiled
February 20, 1874.

- To all whom it may concern :

Be it known that I, RovAr E. HouUsg, of
Binghamton, in the county of Broome and
State of New York, have invented a new aud
useful Recording-Tustrument for Telegraph-
Messages; and I do hereby declare. the fol-
lowing to be a full and exaet description of
the same, reference being had to the accom-
panying drawings, forming part ot this speci-
fication, in which—

Figure 1, Sheet 1, is a front elevation of the
mstunnent with pa1t of the frame removed
to show the interior mechanism under the
keys.  Fig. 2, Sheet 2, is a top-plan view, with
parts of the name brokeu away to show the:
mechanism for feeding the fillet of paper and
making the record. Iig. 3, Sheet 3, is'a lon-
gitudinal section of the inbtru'ment taken i
the plane of the line A B, Fig. 2, the top be-
ing cut off to the right dlld left,’ dS shown by
<lotted linés. Fig. 4, Sheet 3, is a vertical
longitudinal section ot' the guide-bed and its
support. TFig. 5, Sheet 3, is a sectional view
of the shaft, the friction-sleeve, and other de-
vices wnnected ‘therewith, by which the ec-
centric shaft is operated frpm the nrime mover.
of theinstrament. Fig. 6, Sheet 4,is a perspec-
tive. view of the message-rack, 1110 7, Sheet
4, is @ detached view of the ratchets and pawls

.employed to operate the message-rack; and

ifig. 8, Sheet 5, is. a plan view of the record
or message fillet.
Similar letters of reference in the accompa-

-uying drawings denote the same parts.:

My invention has for its object to produce
a record of telegraph - messages in a nar-

" 1ow strip of paper to be employed as the me-

diaw for automatically trausmitting the mes-
sages from one telegraph-station to another.
To this end the invention consists, first, in
the record cowposed of a narrow ribbon or
fillet of paper, in which are cut two parallel
rows of slits, mrané,ul to be read ulternately
{rom oue row to the other, and indicating by
their length the letters of the alphabet d.ll(l
other message symbols.

It further cousists in the mechanism for
making such record..
It further consists i arranging a number

" of messages to be recorded, preparatory to

transmittal, in such a manner that they way

be successively exposed to.the view of the
operator, and then moved to one side out of
the way by the operation of one of the finger-
keys of the recording-instrument. . .

It tarther consists in the ‘mechanism for

lolding the messages, and in the means for

operating such wechanism from the finger-
key.

It further consists in the employment of a
pair of shears, adapted for operation from one
of the finger-keys of the recording:instrament
for (,uttlng_, oft the recorded measaoeb trom the
fillet of paper.

It further consists in the mebhanlsm for op--
erating the shears from the finger-keys.

In ’cnrrying oub my invention, Tarrange the
letters of the alphabet in the order in"which
they most frequently occur in telegraphie
messages, designating for the one that most

frequently occurs the shortest slit, and in-
“greasing the length of the slits as the occur-

rence of the letter diminishes. The most fre-
quently-used sigi in telegrams is the separa-
trix or space between words. This I make
about one-half an inel in length.” The order
in which the letters of;the (wlplmbet most fre-
quently oceur is. as follows, to wit: etiaosr
wnhdlecufmpbwygo I qj2 Lor these
[ wmake the slits increase in length about one-
sixteenth of an ineh for each one iti the above
order. For example, the separatrix being
one-half an inch long, the slit for the letter e
is made nine-sixteenths of an inch long; for
the letter ¢ ten-sixteenths, and so - on. The
sign for finis, or the end of a-message, should
be oue-sixteenth of an inch longer than the -
sign for 2, the last letter of the alphabet.
These lengths and this order are unot inmrpera-
tive, being used here principally to illustrate
the invention.

A is the frame or case of the instrument,
made in any suitable form to receive the work-
ing parts, and B is the main driving-shaft,
arranged transversely of the fmme, with its

.bumn s in the bars G H. I Z ave cams se-

cared to the inner end of the main shatt, with
their shoulders upon opposite - sides thereo_t’,
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 shats,

and provided with a slotted arm, N, which is
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zonneoted, by a rod, M, to the outer cam of
‘he wain sbhaft. - Instead of making this con-
nection directly with the cam, it may, if found
lesirable, be formed by a crank-arm on the-
and of the main shaft.

The rock-shoft O is farther provided with a
:entral fixed collar, carrying arms T 'V at an
ingle to each other. The arm T is formed
¥ith a latéral lug, carrying a set-screw, U, to
year against a. corresponding lug upon the
irm N, while the arm V is connected with a
"ertic: il rack- bar,f” by the pivoted rod ¢, as
hown in Fig. 3. 8 8 are upright arms, firmly
ecured to the ends of the rock-shaft, and
ointed at their upper ends to- the arms a// of
. transverse stop-bar, ¢, whose ends lie with-
it lougitudinal grooves formed in the side
ieces of the case, near the upper edges. - W
5.4 spring coiled about the rock-shaft, with
ne end secured to one of the arms 'S, and-the
pposite end to a eollar, x, upon the sleeve o,
‘he collar is adapted for adjustment upon the
leeve by a set-screw, Y, or other sunitable
1eans, to regulate the tension of the spring.

From the foregoing deseription it is evident
hat when power is "L[)plled to rotate-1the main
haft the stop-Lar will be moved back and
yrth within the grooves of the case, and that
he rack-bar 7/ will be reciprocated vertically.
‘he extent of this reciprocation is regulated
y adjusting the end of the connecting-rod M
‘ithin the slot of the arm N, while the path
f reciprocation is changed by adjusting the
et-screw U to regulate the distance between’
1e arms T and N.. The tension of the spring
s sufficiently strong to oscillate the rock-shaft
nd carry forward the stop-lar when the main
haft is rotated ; but if the forward movement
f the bar should be arrested before reaching
s maximum throw, the tension of the spnng,
Il be-overcoime, so that the main shatt shall
swplete its rotation. .

I3 is.a sleeve mounted upon the main shalft,
rovided with a fly.wheel, D, and a ox'oowd
ulley, C; to receive the drwmo belt of the
lbtxumwt

Inasmuch as the power a,pph(,d to the ble(,vo
wmst drive it eontinuously, and inasmuch as

is absolutely necessary that the main shaft
wll rotate intermittingly, the sleeve is adapt-
1 to grasp and rotate the shaft by friction.
or this purpose one half of the sleeve is held
1-the other half by set-serews and springs e'?,
hich may be adjusted to regulate the degree
" friction, and therefore the force with which
1e sleeve shall hold to the shaft. The sleeve

lined with leather or other pliable material
r the purpose of equalizing the friction and
eventing unegual wear. . The force of the
eeve must be sufficiently great to overcome
ie tension of the coiled spring when the stop-
iris arrested in its forward movement, and’
. the same time slight enough ‘to allow the
eeve to. turn contmuoua]y when the shaft
ases tomove. Some conunection of this kind

required for.the successful operation of the -

1 the letters used.

strument, since the intermittent rotation of
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the main shaft must be repeated many times.
in a second. ‘ ‘

The key-board of the instrument is com-
posed of three banks of keys, divided into two
sections, for the right and left hand of the op-
crator, so that each bank of a section shall
number five keys.

The section-dividing board 2'",together w1th
thie end boards y'” and front board a'’! of the
case, form gnides for the fingers of the oper-
ator, so tlmt he ¢an look up to read a message
while manipulating the keys. The boards g J”’
ana 2" determine the stretch of the thumb
and little finger, and so regulate the position
of the intermediate fingers over the keys, while
guiding the hands in their backward and for-
ward movements. - The front board a// pre-
veuts the hands from going too far forward
over the keys, and therefore forms a front
guide at the upper bank.

The keys are each pivoted upon a central
pin, b, affixed to a suitable cross- bar, A"
Their inner ends extend beneath the path of
the stop-bar ¢, and are properly weighted, so
as to rest; wheu not in operatlou. upon. a rear
cross-bar, (l”", as shown in Fig. 3..

As the signs’which represent. the letters of
the alphabet and other message- symbols are
formed by slits of different lengths in the filles
of paper, and since the shttmw instrumernts -
arc operated by the rack-bar, in a:manner to
be presently described, it follows, in this ex--
ample of my inv entlon, that the throw of the
ack-bar must be varied in proportion to the
length of slits required. - Thisis accomplished’
by suxtable stops upon the upper edges of the

‘keyb, to-arrest the stop-bar at gladlnte(l dis-

tances in its forward movements.. The resalt
may be attained in a variety of ways; but in
this instance I have shown the keys formed
with shoulders upon their upper edges, at va-
rying distances from their inner eunds, such
distances increasing from vight to left of the
key- bO‘lld pwsentmﬂ the dmm:ml lme shown
in Fig. 2

Since certain letters occur more: frcquent]y :
than others in telegraphic messages, which ne-
cessitates their representation by short slits
in the fillet of paper, I have transposed the al-
phabet, and- placed the letters.in' sach order
upon the shoulders of the keys-that the stop-
bar will move the- shortest distance for the
most-frequently ocearring.letter, the length of.
its strokes being gradually increased. in pro-
portion to the increase inthe occurrence of
By this' means:the.record-
ing mechanism may, through -the medium of"
the stop and rack bars, be operated with gr eat
rapidity within a given time.

The letters of designation are duplicated in
the same order ou the finger ends of the keys,

-as shown in Fig. 2,.

R s a lu'er hung upon & cross-shaft, e/,
of the case beueath thie bar A7, and i()rLed at
its inner end, to embrace the cams I Z oun the

‘main shaft, one arm, ¢/, of the fork bearing

against the shoulder b/ Of the cam I, and the
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other arm, m//", at the proper time, bearing
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
shounlder 0/, and to return it rapidly agaiust
such shoulder after having been lifted.

K/ is a cross bar, arranged under and
against the forward portion of the keys, and
connected to the ends and center of the shaft
¢ by arms " and the short arm of the
forked lever.

As above described, the power is applied to

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

instrament continuously; but the rest of the
mechanism iz motionless until the . operator
presses a key down upon the eross-bar K77,
This movement lifts the inner end of the de-
tent-lever and releases the cawm I, so that the

Ariction-sleeve shall revolve the main shaft,

and, through the intermediate devices, throw
forward the stop-bar until it is arrested 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,
starting always from the sanie point—that is
to say, it alw ays 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-
ism for operating the recording deviees, which
I will now proceed to deseribe, in connection
with their method of operation.

M’ is & horizontal bed for guiding the fillet
of paper upon which the message is recorded,
and n’ is a sleeve, secured to its under side
so as to fit upon an upright spindle, 1, affixed
to the frame in rear of the key-board. The
guide-bed is arranged transversely of the case,
and may be pivoted to the top of the spindle
by a screw-pin, 0% as shown in Fig. L.

Al Al are uprights of t. e frame placed in
line with the gunide-bed, to receive the feeding
mechanism, by which the fillet of paper is
drawn through the instrumeunt. p/" is a
spring counecting an arm, o”/, of the sleeve

a2, with an adjusting-pin, ¢”, at the base of
¢ purpose of holding’

the outer uprht for the
the guide-bed in position with a yielding con-
nection. # is a stop attached to the case

within the path of the arm o”, and adapted

for adjustment to regulate the lateral swing
of the guide-bed. By this method of mount-
ing and connecting the guide-bed, it is au-
tomatically adjusted with delicacy and pre-
cision to compensate for any irregularities in
the running of the paper, and to insure accu-
racy in its prebeutatlon to the re(,oullu0 blades
and feeding-cylinder.

O’ is an arm projecting to the rear of the
guide-bed sleeve n//, and provided with a lat-
eral pin, #”/, upou which the paper-reel ¢’/ is
bang. ¢/ is the paper wound upon the reel
beside a flange or rim, p”’, formed upon the
latter, and thence passing upward on its way
to the guide-bed through a guide - loop, v,
formed upon the upper end of a lever, ¢/,

by a spring,

The inner end of the paper is secured to the
reel inany convenient manuer to prevent it
from slipping. :

The lever carries a friction-brake, 8/, and
is hung to the side of the arm O’”, so that,
under the force of a spring, w'”, it shall press
the guide-loop away from the bed, and the
brake down upon the flange of the reel

When the instrament is in operation, the
feeding devices pull the paper over the feed-
bed with slight but rapid jerks, which carry
the guide-loop v'” toward the guide-bed and
lift thu 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 ¢/, un-
winding the paper from the reel until fhe
friction-brake eomes down against the flange
thereof and arrests its furtber rotation.

To iucrease the quantity of paper pulled off
the reel in proportion to the increase in the
length of the -message-slits, it is passed over
an intermediate guide, 2/, affixed to the end
of the guide-bed, before passing over the
guide v/, After letvmg the reel-guides the
paper rests upon the bottom of the ouule bed,
and is held against the adjustuble outer or
gage side S7 thereof by means of shoulders
formed upon arms '’ '/, which are connected
by & longitadinalbar, y”, "and slide within deep
transverse grooves in the bottom of the bed,
as shown in Fig. 2. .

The stoulders are held agamst the fillet of
paper, so that they shall conform to. its vary-
ing width, by one or inore springs, ¢/, ar-
r"mged to bear against the outer snde of the
bar /. The pressure of the springs is ad-
justed by set-screws e’/ passing through the
inner side rail of the bed, or arranged in any
other convenient manner.

A pin, m'", fixed to the bottom of the guide-
Led, limits the advance of the yielding shonl:
ders when the fillet of paper has passed out
of the machine.

t'" is a cover or presser-bar, hinged to the.
outer.edge of the guide-bed, so as to hold down
the fillet of paper, the amount of pressure or
friction. being regulated. by the ‘set-screw x//,
Fig. 1, upon whmh the free edge of the cov er
rests. ’

The cover may be weighted or * held down
it preferred, but its own weight
will in most cases, probably, be found suffi-
cient for all purposes. Its outer edgeisformed
‘with suitable recesses or spaces j'//, k''/, and
"', to prevent the outer edge of the paper
from folding up as it passes over the guide-
bed and d;lOllf" the.guide side 8, I is a han-
dle affixed to the cov er, for opening and clos-
ing it in applying or removing the paper.

The ends of the trdnwuse guide-arms w"
' extend through the gage side S/ of the
bed, in line with the hinges of the cover, so
that, when the latter is thu)wu open for t“
insertion of a fillet of paper, the upper leaves
of the hinges shall bear against the ends of
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the arms, and force back the guide-Dlocks.
The opening of the cover, theretore, prepares
the bed for the application of the paper.

~ 7* are slotted guide-blocks, attached to the
inner end ot the guide-bed, so that their upper
surfaces shall lie flush with the top of the bed.
They are each -formed with a slotted arm, #%,
extending under tbe bed, for the passage of
holding-screws, by which the blocks are inde-
pendently adjusted with respect to the bed
and its gage side, to regulate the distance
apart.of the-slitting-blades and the position of
the slits in relation to the edges of the paper.
Instead of making the blocksinseparate pieces
and attaching them to the bed, theéy may be
made directly apon the end of the latter, if
preferred.

J?are corresponding slotted - guide-blocks,
attached to the cover of the guide-bed by set-
serews m?, so thut their slots shall register
with thosc in the blocks 22, Each of the bloclm

- J? carries an embossing roller or style, #, with-
1 its slot, to bear down, under the welght of
the cov u', upon the fillet of paper in its pas-
sage over the bed, and by pressing it into -the
grooves of the lowex' blocks, to form two par-
allel tracks or creases.

The edges of the grooves in the lower blocks
may be beveled or cut out in any manner to
render the tracks in the paper dl\tluct or to
give them-any desired peculiarity or Lh..u‘d(,-
ter istic in desigu,

The creases are inteuded toreceive thetrack-
haund of the transmitting-instrument, while
certain electric changes are effected, as de-
scribed in my application for Letterb Patent
of the United States filed contemporaneously
herewith. Set-screws 2% passing through the
blocks 79, serve to adjust the pressure of the
styles upon the fillet of paper.

I I are recesses in the under side of the
blocks /7, to receive a strip of leather, rubber,

or other soft material, for the purpose of form-’

ing yielding anvils for the points of the slit-
ting-blades, which anvils are adjusted- by set-
screws m4, as shown in Fig. 4.

" is a horizontal shaft, having its bearings
in parallel arms +?, plOJebtlllg h‘om the gaide-
bed sleeve toward the uprights Al It car-
ries a pinion, w", and two vertical eccentric
bars, #% the upper ends of which latter pass
upward through the slots of the blocks #2, Le-
ing guided by the slots and pins 82, as showu
in I‘lg. 4.

N% are pointed reversible knives attached
to the front of the eccentric bars by the slot-
ted bosses ¢ and set-screws d¥, so,that the
point of each shall enter the grooves in the
guide-blocks »%

' and b are radial plnb or detents af--

“fixed to the shaft of the eccentric bars, to en-

gage with teeth ¢® d? upon the arms of a forked

lever, I%, and form an escapement,

The lever 2? is mounted upon a shaft, w//;
in rear of the eccentiic shaft, and its lower
arm ¢? 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, 4, to an
adjusting-pin, 5%, on the guide-bed. £ is a stop
attached to the sleeve of the guide-bed to limit
thé upward throw of the lever 2 under the
tension of its spring. «// is a gear-wheel se-
cared to a shaft, o/, which is mounted -in

‘suitable bearings of the case, so that the gear-

wheel shall engage with the pinion «/// on the -

eccentric shaft. 9 is a drum fastened to a
long tubular bearing, #5, on the shaft o/, and
containing a coiled spring, 77, one_ end of

which is secured to the gear-wheel, and, the"

other end to the interior of the drum. s is
a friction-sleeve mounted npon the tubular
bearing, and constructed and applied thereto
in the same manner as the sleeve of the wain
driving-shaft. The outer end of the sleeve
carries a grooved pulley, ¢/, which is driven
by a bllltdblb arrangement of belts from the
prime mover of th(, instrument, to rotate the
gear-wheel mtermlttmg,ly,m amanner similar
to that in wbich the main driving-shaft is ro-
tated by its sleeve, as already described.
When the instrament is operated as herein-
before described, the fillet of paper is drawn
over the guide-bed by suitable feeding mech-
anism, operated by the rack-bar from the keys
of the instrument. The bar is arranged in
suitable guides of the ecase, and, when a key
is depressed, it commences to descend.. This
movement releases. the arm g2 of the escape-
ment-lever from the pin m? on the bar, and
permits the spring ¢ to draw up the arm 22
and disengage the tooth d? from "the detent
b, The shaft o7 is thus released, so that
it may make balf a revolution, or rather so
that it may revolve until the same detent b’/
is arrested by the tooth ¢® on the upper arm
of the'lever. When the rack-bar again moyves
up it lifts the arm ¢? of the escapement-lever,
throwing the lower tooth d? upward to cateh
the lower detent, and clearing the upper tooth
¢? from the upper detent, so that the eccentric
shaft may be again moved when the rack-bar
makes its next descent. Oue complete vibra-
tion of the forked lever, therefore, alternately
clears a detent from one tooth and allows the
shaft to make a half-revolution. The detent
or eccentrie shaftis driven from the shaft o'/,

-through the medium.of the gearing n!// w!',

and, as the rack-bar desceuds, throws up one
of the eccentric bars; so that the point of its

nife shall enter the fillet of paper, 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 rack-bar, as pre-
viously explained. Tle greater the throw of
the stop-bar the lower the rack-bar will de-

.scend, and the lower this: bar descends the
longer the blade will remain in the paper, and

therefore the longer will be the slit ¢t there-
in. The eccentric bars are so arranged that
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the two blades are alternately thrown up to
puncture the paper in parallel lines, thus mak-
ing a record which must be read from oae line
to the other alternately.

The feeding devices are construeted and op-
erated as follows: j is a horizontal shaft, hav-
ing its bearings in the uprights AL K'isa
cylinder mounted upon the shaft iu line with
the recording devices, and provided with sev-
eral rows of sharp teeth, which take hold of
and feed the paper when the cylinder is ro-
tated. It is also formed with peripheral
grooves in line with the grooves of the guide-
blocks 72, to receive the embossed creases in
the fillet of paper, aud prevent them from be-
ing tlattened out or otherwise injured. L is
a pressure-roller mounted upon‘an arm, f, piv-
oted to one of the uprights, Al, so as to place
the roller in frout of the cylinder. The press-
ure-roller, under the force of an adjustable
spring, A”, holds the filiet of paper against
the teeth of the cylinder, so as to insure the
proper feed.

The surface of the roller should be made of,
or provided with, leather, or some suitable
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, mount-

ed loosely upon the shatt j between the rateh-
et-wheels, so as to engage with the teeth of
the rack bar.

When in the operation of the instrument
the rack-bar is moved upward, a spring-pawl,

“m/, pivoted to an arm, I, of the gear-wheel,-

gages with the teeth of the ratchet-wheél o/,
and moves it forward, together with the feed-
¢ylinder and ratchet-wheel p’. A spring-pawl,
v/, pivoted to one of the nprights, engages the

ratchet-wheel ¢/, to prevent any backward

movement of the feed-cylinder when the pawl
m! ceases to act. 2 is an angular lever, piv-
oted at its angle te one of the uprights imme-
diately under the wheel p/, and -having teeth
formed upon its upper arm, which, when the
rack-bar is thrown up, engages with the teeth
of the wheel p/, and locks it against farther
movemént. This locking mechanism, which
is thrown into operation at the termination of
each upward movement of the rack-bar, pre-
vents the feed-cylinder from being earried too
far by its momentum 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 thefree
end of a spring, 2/,1ying along the under side
of the upper lever-arm, as shown in Fig. 1.
The spring insures the action of the locking-
lever, and is limited in its downward move-
ment by a stop, y’, formed at the angle of
the lever. A recess,a’, in the edge of the
rack-bar, receives the lower end of the lock-
ing-lever, to permit its necessary movements

ip locking and unlocking the feed-cylinder.

It will thus Le observed that themovements

of the rack-bar govern the movewments of the
paper, and therefore tlie length of the shits
thereih ; while the movements of the rack-bar
are governed by the operation of the keys, as
hercinbetore deseribed. ,

There is an equal number of teeth on the
ratehet-wheels ¢/ p/, but the namber in each
must be greater than the number of charac-
ters to be made, for the following reasons:
Assuming that there are twenty-eight keys to
the instrument, that the separatrix must be
eight-sixteenthsorone-halfofaninch inlength,
and that the letters or characters 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 inech apart, because the moving . pawl,
starting always from the same poiut, must, as
the rack-bar descends, ride back upon the
ratchet-wheel to engage the eighth tooth,and,
when the rack-barascends, move forward the
wheel until the pawl again reaches the point
from which it started. Now, to make the
next letter—say, E—the pawl travels back to
the ninth tooth ; to make 7T, it moves back
to the tenth tooth 3 and to form the longest
character, or the oue least used, it must travel
back thirty-six teeth. - This latter movement,
however, would require a complete cirenit of
the ratchet-wheel by the moving pawl, which
could not well be done without interfering
with the locking.pawl. I therefore add a few
teeth to the ratches-wheel, to engage the lock-
ing-pawl between the point from which the
moving pawl starts and the point reached by
its longest throw. '

It may be here observed that though 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 ac-
tion of thedriving-pawlinitsrapid movements.
It therefore becomes necessary to make the
ratchet-wheel greater in diameter than the
cylinder. :

The shoulders upon the keys of tbe instru-
ment govern the movement of the rack-bar,
and must, therefore, be arranged in proper re-
lation to each other and to the teeth of the
ratchet-wheel.,  The distance traversed by the
stop bar in moving down the rack-bar to form
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 increasing in this proportion through
the whole number 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 proportions and dis-
tances above named toillustrate the principle
of operation, as it is evident that they, as well
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as the mechanism, may be varied indefinitely.
By this means the feed-cylinder and keys op-
erate. in unison to regulate the feed of the
paper, and, therefore, the length of the slits
which form the record therein.
guide secured to- the uprights beneath 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 opera-

tor in placing them in position to be read and
recorded, To avoid this unnecessary delay 1
propose to mount the message in a rack con-
nected through suitable mechanisw with. an
operating-key, by whose movements the mes-
sages are suecessively exposed to view, and
then moved to one side out of the way.
Referring to the fourth sheet of drawings, &
. 1s an inclined table, supported upon the case
of the instrament over the keys, and provided
at its upper and lower cdges with grooves to
receive the parallel bars 7 and b% . These
bars slide freely within their grooves, and are

connected together at their rear ends by a-

strip of wood or metal, 5%, which is adapted
" for ready removal when necessary.

The bar b* is formed with a rack along its
under side to engage with a pinion, 0%, mount-
ed upon a short shaft, ”.  This shatt also car-
ries the reversed ratchet-wheels 0° and ¢4, and
has its bearings in an upright, ¢'°, of the case
A,andin the end of a hand-lever, IS pivoted to
thelower edge of the table. The pivotal poing
of the lever.is removed a short distance from
the shaft 45 and the inner end of the latter
fits loosely within its bearings ¢! so that,
when the outer end of the lever is raised or
lowered, the shaft may Le moved to engage
or disengage the pinion and rack-bar.

_ One of the keys in the key-board of the in-
strument-—preferably, the left-hand one in the
middle tier—is formed with a bent arm extend-
ing unpward in rear of the fulcrum-pin ¢,
which arm carries a fixed pawl, ¢%, and a
spring-pawl, ¢% to engage the reversed ratch-
et-wheels ¢t and b’ respectively.

at a! represent a series of spring-fingers, se-
cured one behind the other, to pins cc5, pro-
jectino from the upper edoc of the sliding
bar a™ in the plane of the Table. These fin-
gers are folded over upon each otber, as
shown in Tig. 6, and the upper edges of the
messages are inserted between the springs,
the main portions lying upon the table. The
messages, therefore, rest upon each other like
the leaves of a Look, the upperone only be-
ing exposed to view S0 as to be read.

When it is desired to move a message out
of the operator’s view, in order to expose the
message next bebind it, the key is depressed
so that its inner end bh‘ﬂl 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 5, together
with th(, bar a7, toward the left of the instra-
ment, until -a point,, a% on the lower end of
a spring-finger, is brought in contact with a

v isa curved:

lag, a% projecting fromn the upper-edge ot the
table, to turn the finger over, as shown in Iig.
6. The message held by this finger is, there-
fore, turned over, and exposes to view the
message beld by the finger. next behind it
As the message is turned, the fixed pawl ¢f
engages the other ratchet-wheel, and-locks the
series of fingers against further movement
until the key is again depressed.  When the
messa.ge lias been turned. over and the key re-

leased, the weight of the latter restores it to!
its normal pOHltl()ll ready for the next move-
nment,

The ratcllet—teeth should be made of such
size that when the spring-pawl moves the
ratchet-wheels one tooth, the bar ¥ will be
carried to the left the distance between two
pins, a% the latter being arranged at equal -
distances apart.

The bar ¢ is designed to hold from twenty-
five to thirty messages, and, when all have
been recorded, the cuterend of the hand-lever
0% is raised, the strip 0% disconnected from the
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 pa-
per after therecord has been made, I arrange
a pair of shears or cutters in rear of the feed
mechanism, and operate thhem by one of the.
keys of the instrument, in the following man-
ner me]o3m ,1)1‘Ltemb]5 that key Whlbh is
auanged in the upper tier, immedhte]y over
the key for turning the messages, the inner
end of the key selected extends upward
througli ‘the case in rear of the fulcrum-pin ¢,
and is slotted to receive the arm g% of an an- :
gulai lever pivoted at ¢g°to one ot the up-
nghts Al The upper arm of this lever is piv-
oted to the outer end of a horizontal cutting-
biade, ¢® which.is arranged between the up-
rights of the case, and pivoted at its inner end.
to a projection, g7, of the rear upright. This
cutting-blade works over the edge of a second
horizoutal blade, ¢° affixed to one of the up-
rights so as to project immediately under a
1001) g% formed upon the upper end of the
curved guide #/. The fillet of paper, guided
by thie loop, passes down between tlle blades
and is cut off by deprcssm,g_, the operating-key
80 as to throw the swinging blade age mst the
fixed blade, the two. operating w1bh a shear-
ing cut.

A spring, ¢, coiled about the upper arm of
the crank:lever, and connecting with the .
pivoted blade, tor(,ea the latter down-upon the
tixed blade to insure the eutting: operation.
‘When the key is released, the wewht of its
inner end restores it to 1ta first I)O\lthn, and
swings the pivoted. cutting-blade outward, so
that the fillet of paper may contmue its down-
ward passage.

The fixed blade is pldced againsta shoulder

formed in the curved gulde, or is otherwise

connected to the latter, in sach a manner that
its cutting-edge shall lie in or behind the plane
of the guide. = Some arrangement of this kind,
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in eonnection with the guide- loop §° is abso-
Iutely neccssary to properly guide the fillet of

paper after the cut is made; otherwise the end

ot the main fillet wounld ﬂv out of the guide,
and have to be replaced between the blades
by hand before a second cuat could be made,
Instead of arranging the pivoted Dlade -to
swing over the fixed blade, it may be arranged
to passuuder it, the spring being also dmnued
to press the swinging blade upward mate(ul of
downward.

The paper fillets are plepdlul for use by
treating them with an extra sizing of glue, in
order to prevent them from l)emn‘ torn by tlle
knives during the slitting operations,

The drawings herein 1llustmt<, one. forin of
my 111\'ent10n, but I desive it understoos that
1 do not confine myself to such form solong
as I do not depart from the principle of my
invention.

Having thus described my inv entwn, what
I cldun is—

. The record of a telegraph- mes&age, con-
blbllll" of a narrow fillet of paper, in which are

cut t\\ o-parallel rows of slits, arranged to e

“read alternately from one row to the otlier,
and indicating by their length the letters of
the alphabet (md other message-sy mlrola, sub-
stantially as described;

2. The record prepared for tldnsmltta] hav-
ing two parallel tracks or grooves. t()rmed m‘

the line of the message- sllts, snbstantially as
deseribed,

3. A series of nmduated finger-keys, WhOSL
depression causes afillet of paper to be moved
intermittingly over two knives, which are al-
ternately projected through it to form the
lecmd slits, substantially as described.

4. A wotor independent of the finger-keys,
for moving the paper and reciprocating the
knives w hen the keys are operated, substan-
tially as described.

5. Coutrolling the slits in the’ paper by
means of stops on the finger keys, so that
cach slit shall indicate a lct{er or other sym-
bol corresponding to that of the key whieh is
operated to produce it, bul)smutmllv as de-
scribed.

6. Controlling the distance l)et\veen the be-
- ginning of one -slit in the fillet of paper and

the benmnmo of the uext slit in the adjoining
row, 1)) means of stops on the finger-keys,
bubstantmll\ as described.

7. Controlling the operation of the slitting-

knives, by means of an escapement adapted
to be heb in motion.through the movements of
the finger-keys, for the purpose specified.
- 8 The cumbinatiouoft\\jo alternately.recip-
rocating slitting-knives, adapted to puncture
a strip of paper in two parallel rows, for the
purpose of recording telegraph-inessages, snb-
stantially as descml)ed

9. The slitting-kniv es whose operations are
controlled from the ﬁnoer keys through the
medium of the l'eciprocating rack-bar and slid-
ing-stop-bar, substantially as described.

| driving the main shatt,

' comblned with the loose sleeve O/ and one

10. The feeding mechamsm operated from
the finger-keys through the me(lmm of a re-
ciprocating rack - bar, substantially as de-
seribed, o

11. The combination of a differential ru,k-
bar and a sliding stop-bar with the graduated
finger-keys for’ ol)emtnw the feeding and re-
wIdmg wechanism, substantially as described.

12. The rack- l)m and sliding stop-bar, hav-
ing each a differential tluow to 0()\'6111 the
feed of the paper and the mo\ ement of the
slitting:kunives, substantially as described.. -

13. Thc combination of the rack-bar with
the graduated finger-keys, substantially as
deb(-nbed tor the parpose specified. :
C 14, The combination of the feeding mech-
anism and recording mechanism to opuwtem
unison for produmn0 the record, substantially
as described. -

- 15. The  escapement of- the bllttlllg knives
(,oml)metl with the differential rack- bm, sub- -
‘stantially as described.

L16. “Fhe combination of the slulmﬂ stop-bar
C" and the rock-shaft O with the main driv-
ing-shaft B, substantially a8 dmull)ed for the
purpose Qpeuhed :

17."The main shaft B and the 10(,h shaft O,
united to. each other and the stop-bar by s
spring-éonnection which is sufficiently strong
to oscillate the rock-shatt and throw forward:
the stop-Lar when. the main shaft is rotated,
but which will yield to permit the uumpl(,te
rotation of ‘the driving-shaft if the stop-baris -
arrested by the hnnu' keys before reaching
its maximumn tln‘O\\.bubatantmlb as described.

18. The combination of: the shatt B and frie-
tion-sleeve I, to which power is applied for
substantially as de-
su‘ll)ed for the purpose specified.

19. ’l‘he driving-sleeve H, adapted to grasp
the main shaft B with bﬂfﬁblellt frictional
force to. oveércome the spring-connection be-
tween the shafs and stop-bar when the latter

is arrested in its forward movement, and to

continue its rotation when the main shaft
ceases to mnove; substantially as desceribed.

20. The friction-sleeve, adapted Jfor adjust-
ment to grasp the main shaft with greater or
less foree, substantially as deseribed, for the . -
purpose apeuhul

21. The combination of the sliding stop-bar
-with the graduated finger-keys and detent-le-
ver, substantially as (lebcrlbed for the purpose
specified.

22. The stop-bar, having its throw adjusta-
ble, substantiallyas descubed for the purpose
Specified. :

23. The eoiled melg,Wupon therock-shatt,.
ot
the arms of the sliding stop- lmr, substantially
as described, for the purpose specified.

24. The coxled spring W, adapted for ad-
Jjustihent to regulate its tension Ly means of
the collar z, upon’ the sleeve o/, substantmlly
as deseribed.

90. The coxnbnntlon of the forked detult-




lever W with the finger-keys and driving-
shaft, substantially as (Ie\(,rlbul for the pur-
pose specified.”

26. The combination of the cams- I Z with
the: driving-shaft B, and the forked -end of
the detent -lever h’”’ substantially as  de-
scribed, for the purpose specified.

27. The u)ml)nutlou of the rack-bar f1 with
the rock - shaft O and main shaft B, sub-

stantially as described, for the purpose speci- '

fied.

28, The rack-bar f7, connected to the rock-

shaft O by meaus of the arm V, and pivoted
rod 4, substantially as desceribed.
929, The arm N, counected to the driving-
shaft, combined with the arm Y, éonnected to
the m(,l\ Lar, for the purpose ot moving the
latter downward in proportion to the throw
of the stop-bar, substantially as described.

30. The combination of the arm T with the
arm N and its counections to move up the
rack-bar, substantially as deseribed. .
81, The connecting-rod M, adapted for ad-
justineut within the arm N, substantially as
described, for the purpose speuhe(l

32. The arms T N, adapted for adjustment
to ‘and from each other, substantially as “de-
seribed, for the purpose spe(-mul

33. The rack- Dar, having its throw adjusta-
ble, substantially as desuubed for. the par-
pose specified.

34. The combination of the sliding stop -bar

“and the 1e(,1p10mtm0" rack-bar w 1th the rock-
shaft, the main driving-shaft, and the friction-
sleev G‘,‘bub\fdlltldlb as described.

33, The combination of the ouuhmtul fin-
gei~kevs, the detent-lever 47", the stop-bar,
the rack- bar, and - the rock- %Imtb O, with the
main driving-shaft, and its friction- bleeve sub-
stantially as debulbed for thé purposes speci-
fied.

36. The arrangement, of the alphabet and
other message - b\lﬂbOlb upon the graduated
stops of the hnoer keys, so that the stop-bar
and rack-bar \H“ move the shortest distance
for the most frequently-occurring letter, the
length of their strokes being gradually and
‘umlormlv increased in propomon to .the de-
crease in the occurrelice of the letters used,
substantially as described, for the purpose
specified.

37. The key-board-of the instrument, com-
Jposed of three banks of keys, divided into a
right and left hand section, substantially as
deseribed.

38. The guide-boards, (,ombmed with the
“keys, for guiding the fingers of the operator,
so that he can look up to read a measa%
while manipulating the keys, substantially ‘a
deseribed, for the purpose bpeclhed

39. ’l‘hu keys, provided with suitable stops
to arrest the stop-bar at graduated distances
in its forward movements; . substantially. as
deseribed, for the purpose specified.

40. The graduated keys, having the. stop-
letters of designation daplicated in the same
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order npon their finger-ends, substantially. as

‘ dest:ribed

. The horizontal guldb bed M, for-the
ﬁlletor paper, mounted upon the .\Inndle i
in rear of the finger keys so as to swinz later-
ally, bubst&ntmll) as deb(‘llbed for “the puar-
pom specitied.

. The guidé-bed held .in lme with the
feuhn" mechanisin by a yielding connection,

“substanti: Uly as deswlbed for the pulpose

specified.

43. The conne(,tmu qpnnn " adapted for
adjustment by nieans of the pin¢", subistan-
tially as described, for the purpose specitied.

44. The d(ljustdl)]b stop 7'/, combined with
the caseof theinstrnment, and arr: anged with-
in the path. of the sleevé-arm 0", to l'eoulatc

the lateral swing of the guide- bed bllbbtdll-‘

tially as desulbul

45, ‘The paper-reel, combined with the guide-
bed, for the purpose of -conforming t() its
movemenss in presenting the paper to the
feeding devices, substantially as described, =

40, The paper-reel. and feeding mechanism,
arranged to deliver the e paper upon the guide-
bed over the slitting-knives in_proportion. to
thie length of the message- slits uqum,d 'sub-
st:mtmlly as described... -

47. The combination of the spring-lever ¢/,

and friction-brake 877, with the paper-reel dlld ’

guide-bed, 'mbhtantially as described for the
purpose bpnumd g L

48, The intermediate guide z'”/, ¢combined
with- the guide-bed, aml the oul(l e-loopy v,
substautially as described, f'or the purpose
specified.

49, The g_,mde bed, conbtructed with the ad:
‘justable gage side S” ‘the adjustable spring-

pressure bal' and the transverse arwms w' 2",

substautially as deseribed, for the purpoae.&

specified.
50.. The hinged. cover of the gui(k bed, ar-

ranged to throw back the guide-arms w'’ x'%,

when opened, substantially as described, tor
the purpose specified.

51. The outer edge of the cover formed with
the recesses. j''! K i, to prevent the outer
edge of the paper from folding up as it passes
over the guide-bed, substantially as deseribed.

52. The slotted é,mde Liocks #2, c¢ombined
with the g uide- bed, substantially as described,
for the purposu speuhul

53..The slotted guide:blocks f?, comlnnul
with the cover of the guide-bed, and adapted
foradjustinént with l“cbl)ect to the guide-blocks
72, substantially as described, for the purpose
bpguhed

. 54, The combination of the embossing- roll-
ers or styles ¢, with the slotted- guide- bl()blxb
J?, to form parallel grooves in thc fillet of
paper by 1nemm;, it down under the weight
of the eover within the grooves of the 5,ulde-
blocks 72, substantially as described.

. D5, The yielding anvils, combined with the
blocks 3, sabstantially as described, tor the
purpose specified. ’
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56. The slitting-knives combined with the
guide-bed and the guide-blocks ? f3, substan-
tially as described.

57. The slitting-knives bupported by the ec-
centric bars from the escapement-shaft v/,
substantially as deseribed.

58. The slitting-knives adapted for reversal
and adjustment upon the eccentric bars, sub-
stantially as described.

59. The eccentric bars guided within the
blocks * by means of the slots and pins &,
substantially as described.

60. The escapement consisting of the shaft
v, to which the power is Applled the detent-
pins a" "', and the forked lever #?, oper-
ated. by the rack-bar, substantially as de-
scribed.

61. The forked lever of the e%apement hav-
ing its inner end held npward to engage the
upper tooth ¢ with the uppermost deteut-pin,
by means of the adjastable spring , substan-
tially as described.

62. The stop P attached to the sleeve of the
guide-bed, and combined with the forked es-
capement-lever, to limit its upward throw,
substantially as described.

63. The forked lever of the escapement hav-

ing its lower arm extended within the path of

a stop on the rack-bar, substantially as de-
scribed, for the purpose specified.

64. The arrangement of the escapement to
throw up a knife at each reciprocation of the
rack-bar, substantially as described, for the
purpose specified.

65. The eccentric or escapement shatt driven
from the shaft o/, through the medium of the
gearing n'/" w''", substantially as described.

66. The combination of a driving friction-
collar with the driving-shaft o/’’’ of the escape-
"~ ment, substantially as described, for the pur-
pose spcuhed

t7. The combination, with the shaft o/, of |

the friction-collar s’”’, the loose sleeve, the
dram #”", the coiled spring, and the gear-
wheel «//”, substantially as described, for the
purpose specified.

68. The toothed feed-cylinder (,onstm(,ted
“with parallel grooves, and arranged in line
with the recording devices, substantially as
described, for the purpose specified.

G9. The cembination of the ratehet wheel of,
‘the loose pinion, and moving pawl with thc

rack-bar and feed-cylinder, {or the purpose of

rotating the latter when the rack-bar is moved
up, substantially as described.

70. The combination of the spring-pawl o'
with the ratchet-wheel o/, to prevent back-

. ward movement of the feed-cylinder when the
moving -pawl ceases to act, substantially as
described.

71. A locking mechanism '1d'1pted to be
thrown into opemtlon at the termination of
each upward throw of the rack-bar, for the pur-
pose of preventing the feed-eylinder from be-
ing carried too far by its momentum, sub-

stautially as deseribed.
72, The combination of the ratch@t-whéel P

and angular toothed lever 2/, with the rack-

bar and feed-cylinder, substantially as de-
scribed, for the purpose specified.

73. The combination, with the angular
toothed lever #/, of a spring, 2, to receive the
action of an 'ld]lhtdble btop w’, on the rack-
bar, substantially as described, for the pur-
poae specified.

74. The combination of a stop, ', with the
spring of the toothed locking-lever, substan-
tially as described, for the purpose specified.

75. The combination of the curved guide ¢*
with the uprights of the frame, to guide the
paper out of the instrument, substantially as
described.

76. A rack-bar holding a series of telewr aph-
messages, connected by suitable meohamsm
with one of the finger-keys of the recording-
instrument, so that the operation of such key
shall suceessively expose the messages to view
and then move them to one side out of the
way, substantially as described.

77. The combination of the inclined mcs-'
sage-rack with the case of the recording-in-
strament, snbstantially as described.

78. Tl]b combination of the sliding bars a
b* with the inelined bed a® such bars being .
united by a removable couuectlou, bllbstdll-
tially as described.

79. The sliding bar ¥, constructed - with
teeth, to receive the action of the pinion 2%,
forfeeding forward the messages, substautlal]y :
as deb(,nbed

80. The pivoted hand-lever U5, forming one
of the bearings of the pinion- \haft b, for the
purpose of counecting and (lib('onnwbino the

“pinion and rack-bar b“, substantially as de-

sceribed.

81. The reversed ratchet-wheels on-the pin-
ion-shaft 07, in combination with the pawls
upon the bent arm of the finger-key, for ro-

tating the feeding- punou, bllbbtdlltld]l‘y as de-
seribed.

82." The message-bolding fingers at, pu‘oted
to the upper edg,e ‘of the sliding bar @7 so as
to hiold the messages folded upon each other
and resting on the inclived table, substan-
tially as debulbgd

233 The meéssage-holding fingers at, pro--
vided each with a point, «f which, when the
message-bar iy fed along the table strikes
against a stop, ¢ and turns the finger over
50 as-to move the uppermost message out of

the way and expose the one next uuder it to

the view of the operatm, substantially as de-
scribed.

84. The message- ﬁll“elb adapted l01 opera-
tion from a [Jl)“t‘l key b) suitable intervening
mechanism, blll)atdlltld“) as described.

85, The bhdmo message-bar &7, adapted for
removal from the inclined table, substantially
hs described, for the puarpose speciﬁed.

86, The combination of a pair of shears with
thie recording mechanism, for catting off the
recorded messages from the fillet of paper,
substantially as described. .

87. The shears, adapted for operation from
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one of the finger keys of the recording instru-,

ment, substantially as deseribed.

- 88. The fixed blade ¢g® of the shears, ar-
ranged under tlie loop ¢° of the curved papetr-
guide, so that its cutting-edge shall lie in or
behind the plane of the guide, substantially
as described, for the purpose specified.

89. The pivoted cutting-blade ¢f, pivoted to
one of the uprights of the frame, so as to
swing over the fixed blade ¢° substantially as
described. _ ’ ‘ .

90. The combination of the pivoted crank-
lever with the pivoted shear-blade and the up-

turned end of the operating finger-key, sub-
stantially as deseribed, for the purpose speci-
fied. ‘

91. The combination of the coiled spring g*°
with the pivoted shear-blade and the erank-
lever, to hold such blade down upon the fixed
blade, substantially as described, for the pur-
pose specified.

ROYAL E. HOUSE,

Witnesses:
J. W. KEI1rs,
Jon. F. BARRETT.




