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To all whomv it may conce'x*n

Be it known that I, ALEXANDER G. DON-
NELLY, of New Ymk. in the county of New

"York. and State of New York, have invented

certain new and useful Impr Ovements in Type-
Writers, of which the following, taken in con-
nection with the accompam ing dra,wmﬂs 18 A

specification.

10

20

 and showing certain parts in elevation.
3 is an end elevatmn

My invention reldtes to type-writing ma-
chines, and has for its object a matenal in-
crease of capacity for a given or limited number

of keys; and it consists in certain novel con-
“str uctions, arrangements, and combinations of

devices, which will be. readily understood by

reference to the description of the drawings,

and to the claims to be hereinafter given.
Figure 1 of the drawings is a sectional plan
of a machme ‘embodying my invention, the

cutting-plane of the portion shown in sectlon

being on line 2 z on Fig. 2. Fig. 2 is a verti-
cal IOIléltUdlﬂfﬂ section on'line y ¥ on Fig. 1,
Flu*
Fig. 4 18 a tr&nsverse

~ vertical section of the base portion of the ma-

30
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" ively an edge view and an inverted plan of a

43

chine, thé cutting-plane being on line 2 z.0n
I‘w 2. Fig. bis an end elevation of the pa-
pel feeding Toll with the orip-lever for rotat-
ing the same in "position thereon, the hub of
said roll being cut in section on line » v on
Pig. 7. Fig. 6 is an end elevation of the paper-

feeding ro]l and its car riage, and the slides or-

ways upon which said caumge moves. Iig.

7 is a front elevation of the base portion of the

machine,
vacuum - eylinder for assisting the endwise

Fig. 8 is a horizontal section of the

feeding of the paper-feeding roll. - Iig. 9 1s a
par tlal plan of the upper or pivoted portion

“of the machine with the inclosing-casings, ‘op-

erating-keys, and pinion-operating ring-gear
removed Figs.10 and 1l are detail views illus-
trating the ring-gear-operating lever and its
loeklntr dewee Plgs 12 and 13 are respect-

small section of the ring-gear for revolving
the type-levers. Figs. 14 and 15 are detalls
illustrating the manner of connecting the key-
rods with “levers for depressing the central
disk which operates the space or word feed
lever. Fig. 16 is a side elevation of oneof the
two non- 1evolv1ncr type-levers. Fig. 17 18 a
transversesection of one of the revolving type-

of three different kinds of characters.
20 is a detail illustrating the arrangement of

| the spring for raising the space-feed-operating 6o

‘C on linel 1 on Fi

machine, having cast upon its upper side the
| ﬂ'uldeways A’, upon which is mounted thecar-
| riage B, in sueh a manner that 1t may be

! by which it is connected to the key rod. I‘w

18 is a longitudinal section of a portion of one
of the 1ev01v1nﬂ‘ type-levers. Fig. 19 illus- 35
trates the for ma,tlon of the inner end of one of
the type-levers and the arrangement thereon

IFig.

lever. - Fig. 21 is a section through the stand
g. 1, and illustrating the
construction and mode of operation of the
locking-latch.

Tn the drawmgs, A is the bed or base of the 65

moved endwise thereon, and provided at one

end with the stand B, and at the other end v-

with the stand B’ in which stands is firmly se-
cured, so as not 1;0 revolve therein, the shafta,
upon which the paper-carrying roll B’ is

| mounted 8o as to revolve thereon.

- Thebed A has firmly bolted thereon the two 75
goose-neck stands C and €, thearms of which

extend over the paper - carrying roll B’ as

shown in Fig. 4, and have formed upon their
rear ends the bearing b, to receive the trun- .
nions or journals b, cast upon or seft in the pe- 8o
riphery of the base-ring D of the upper por-
tion of the machine, wllueby said upper por-

tion of the machine is so pivoted that it may

be moved from its normal position to an in-
clined posltlon for the purpose of uncover- 83
ing or exposing to view the work being done
and for inserting or removmﬁ' the Sheet of
paper. |

The pivotal connectlons between the upper
and lower portions of the machine are at the .go
rear of the longitudinal center line of the ma- -
chine, and in order to maintain the upper por-

tion of the machine in its normal position, or

in the poswmn it must occupy when being op- -
erated for prmtmb, each of the stands 0 and g5
C’ has cast upon its Inner side a stop-bracket,
¢, in such position that the under surface of

the base-ring D shall rest thercon at points in

front of the longitudinal centerline of the ma-

chine, and said upper portion of the machine 1co

islocked in said normal position by means of
the spring-actuated lateh d, which hasits bear-
ing in the stand C and engages with the hole

levers at the point of conneetlon of the link l d’ formed in the ring D, 'md from whiech 1t may




- be retracted by pulling upon the kneb ¢* and |
~overcoming the tension of the c;pnnﬂ' d", :111 as

w
16, with which the teeth of the annular orring
; ﬂ'em* I3’ engage to impart to all of said sha{ts

bl

Sh(mnm];'m* 21. -
The base-ring D of the upper pOI‘thI] of the

machine. is eomposed of the annular web or
platee ::Lnd_ the twoannular upwardly-project-
“ing ribs ¢ and ¢*, in which are formed a series

of bearings, in Whlch are mounted a series of
twenty-six Short horizontal shafts, ¢’ upon
each of which is firmly secured a bevel- pmlon :

¢ a sunultaneous rotation abouf their axes.
The shafts ¢’ are all arranged radially to the

~ ¢enfer or axis of the ring D, and have theirin-
‘ner ends bifurcated or :[0111(3[], and 'ne con- |
nected through the medium of balls ¢* to the

- forked outer .ends_of the type levers or -ham-

20

~ mersf f, which in turnare connected, by means
f7and the trunnioned

of the bifurecated links

~ sleeves /% to the Ley 10dsg (See 1‘1% 2 17,

S and 18.)
 The inuer ends of the type hftmmers or le-
vers J are made triangular in cross-section, so :
as to form upon each three flat surfaces some-
what 1nclined to the axis of said levers, and
~upon said flat surfaces, on each lever or ham-

e

30

niery, are’ formed in relief a capital letter, a

-.-partmu]ar lever or hammer is depressed its

-~ letter will be printed with its top toward the

35
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rear of the ma'c'hin'e,' and so that when one of
the capital letters is upon the under side of

~ said lever all of the capital letters shall be

upon the under side, and the same shall be
true 1n regard to Llle small letters or the fig-
ures and 1)unctuat10n pomt.s
rib ¢ has formed in its ‘inner upper corner a,
rabbet to receive the outer edge of the ring-
gear IY, which rests therein, as Shown in Ifig. 5.
F 1s 1 casing arranged to shut over and in-
close the upper por tion of therib ¢, to which it
issecured by the screws g’ ¢/, and serves to form
the upper side of the annular groove in which
thering E’ has its bearing. The casing I has
its center portion cmwned or made concavo-
convex, and has firmly set in and projecting
upward from its center the stud or spindle I,
upon the upperend of which isrigidly secur ed
the disk 4, having formed inits upper surface

" near its 'Outer edge an annular groove semi-

3.

60
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circular in cross-section, in whieh rest the in-
ner ends of the series of twenty-eight levers,
G, the bearing for the same being completed
by securing to said disk the annular cap I/,
having 1n its under side a similar annular
agroove, the edges of the disk and cap being
slotted to pelmlb the passage of the neck of
g1id levers G and allow a limited vibration of
said levers about the center of said annular
orooves. Another disk, H, having the outer
portion of its uppersurface inclined or coniecal,
18 fitted loosecly upon the spindle I and rests
upon the spiral spring 7°, by the tension of

which 1t 18 held In its normal or extreme up-

" The aunulmr |

365,372

ward position, with its conical or inclined sur-

face in contact with the rounded elbews ¢°of
| the levers G, the movable ends of said levers 70

G being at the same time in their extreme up-
wmd poSltmn, as shown in Fig. 2. -

The spindle I has a slot, 4, cut tmnsversely.

th rough 1ts center, in whlch is placed the bar

_??’,--in.to' which 18 screﬁ*ed the lever end of the
| stem ¢° of the central orspace key, I, the lower

cdge of the bar ' resting upon the upper end

of the hub of the disk I, so that a depression
of the key I will cause a corresponding de-
| pression of the disk H; and thus impart a
downward movement of the upper arm of the
lever H', pivoted at j to ears projecting ap-

ard f10m the casing I, as shown in IFig. 2,

the movable end of whlch lever projectsu m]m :
Iand 1sin contact with said disk H, as shown in &
dotted lines in I‘lns 1 and 2. o
stem ¢, and the bar 7" are forced upwfud when
the ﬁnﬁel 1s removed from the space- key I, by
| the reaction of the spiral spring ¢’, which sur-
rounds the stem * between the 119}" I 'md the
end of the spindle I B -

The key I,

30

9:0 -

J 1sa second casing made somew]nt mn thc: |

- K I are a series of twenty-six keys or but-
tons firmly secured to the top ‘ends of the key-
rods g, which rods ‘are mounted :in bearings
formed in the casings IFand J,in slightly-in-
clined positions, as “shown in Ifig. 25 and K’
and K are two special keys sccured to the
upper ends of rods g° and #*, which are also -
mounted 1 bearings in the casings F'and J—

one upon the right and the other upon the
left hand side of the machine—and are con-
nected by the links j* to the non-revolving
type hammers or levers f% one of which is
shown in Iig. 9, said levers being each pr—-
oted to a sbud j*, set in the annular 11b ¢, in-
termediate between two of the shafts ¢, all as
shown in Figs. 9 and 16. These two ]evelcsj

‘have formed in relief upon their lower cdges

and near their inner or movable ends two of
the most.commonly-used punctuation-points—

as, for instance, the comma and period, or

comma and semlcolou—one upon each IGVCI

Itach of the rodsg, ¢°,and ¢'isslotted trans-
versely just inside of lts bearing in the easing
J, to receive the movable end “of one of the
levers (x, which prOJeets through said slot, as
shown in Iigs. 2, 14, and la. The keys I, K/,
and IL% the rods 7, 9, and ¢, the levers G, fmd
the type hammers f and /° are all mmn(m ned
1n their most elevated positions by the ténsion
ofthe springs ¢°,surroundingsaid rods ¢, 4% and
g* between the levers G and the casing I, as
shown 1n Iig. 2. The ring-gear I is moved
about its axis by means of the handle T, firmly
secured to the.upperside of said gear and pro-
jecting outward therefrom through the hori-
zontalslot/, cut throughthe Cﬂsing I, asshown
in Figs. 10 and 11.

The handle L has pivoted to its underside,

'fm'm of an inverted cup and arranged to shat
{ over aund inciose the upper portion of the cas-
| ing I, to which it is secured by the screws L.
| sxmll letter, and a figure, punctuation- pomt
or other character, smd chfu acters being so ar-

ranged upon said surfaces that whenever any

95:"'

1CO

105§

1IC

114

[ 20

I350

and outsideof the easing F,the spring-actuated
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e

'llatch lever L’ the short arm of Wthh enﬂ'ages
.with one of bhlee notches, m, m’, or m’ fmmed
in the lower edge of the casmp‘I‘ for thepur-

pose of locking the ring-gear firmly in‘the de-

“sired position, according as to whether capital

letters; small letters, or punctuation pom‘rs are

for the time being to be used.

10

The type-hammers f and /7 are guided 1n
their vibrations by the vertical and radial
guides M, formed in one piece with the annu-
Jar base- ring M, which is firmly attached by

suitable screws (1101: shown) to the ring D, and

- the upward motions of said type- ‘hammers are

LS

limited by the rubberring n,surrounding the
upper ends of the crmdes M and ﬁttmg into
semicirenlar groovesformed inthe onter edges
thereof, as shown in Figs. 2 and 9.

N and N’ are two spools adj ustably mounted

upon the shafts »’ and #’, respectwely., which

20

~in Figs. 1 and 2.

25

“the stand 1\'.“, and 18 secmed to the barrel of

shafts are mounted 1n bearnw‘s in the stands
N2 and N°, respectively, “111(3]] are firmly se-
cared to Opposlte sides of the ring D, as shown
Thase spools N and N’ are
designed to carry the inking-ribbon, (not
ShOWI] ) which is first wound upon the spool

N, when the outer end is drawn down beneath .

bhe small roll o, setin the lower end of the stand
Nz, and 18 then drawn horizontally beneath
the upper part of the, machine and partially
around a similar roll, ¢/, setin the lower end of

~ t{he spool N.

35

_40

The shaft #* of the spool N’ has ﬁmﬂy se-

' cmed thereon fhe spur gear-wheel O, which

engages with another spur gear- ﬁheel O,

mounted upon a journal having 1ts bearmﬂ"s

in ears p, cast upon the stand C, and 1n turn
engages with the teeth of the rack P, secured
to the stand B’ of the carriage B and having
a. further bearing in the St‘md 9, formed npon

or secured to the stand C, all as shown In

Figs. 1,2, 4, 6, and 7.
The ca.l riage I3 has secured to its under side

~ the rack B, with theteeth of which the spur-

15 b

inion B° enfraﬂ*es to move said carriage and
the roll 1B° endwme toimpart tothe paper upon
said roll whatister med the ‘letter -space feed.”’

The pinion B® is fitted loosely upon the shaft

. b*, which has 1ts bearingsin the guideways A/,

50

55 &

“printed a line,for the purpose of. con‘xmenemg

and has firmly secured thereon the clut(*h
hub %, the teeth of which engage with corre-
spondmn‘ teeth formed on the hub of the pin-
ion B® when in its normal position, as shown
in Iig. 4. The pinion B’ is pressed into en-
n'a,ﬂ'ement with the clutch-hubd® by the spiral

‘spring V°, which yields to permit the pinion

B’ to move endwise of the shaft b% and revolve
thereon mdepend{*ntly of the c'lutch hub
when it is desired to move the paper-carrying
roll and its carriage to the right.after having

2 new line.

The shaft 3? has secured upon its front end

the ratchet-wheel %, and also has loosely fitted
thereon the lever b"‘ carrying the pawl 5° and

connected ab its outex or movable end to one
end of the rod ?°, the opposite end of which

|

“in Figs.

“dog 30

‘the bar 4+

has a bearing in the ear or lug ¢,cast upon the
stand O, a,nd has set in the front side thereof
| the conical- pointed pin <, (see Figs. 3 and 7,)
with which the forked lower end of the lever
H’ engages, as shown in‘dotted lines in Fig. 7,
and by its vibrations causes an endwise move-
ment of said rod §°, and a consequent vibratory
movement of the lever " and pawl 5° which,
by virtue of its engagement with the ratchet-
wheel 0°
the shaft b* and pinion B’ about their axes,
and thereby a step-by-step endwise movement
of the paper-earrying roll B’ tow*ud the left
side of the machine.

The paper-carrying roil I3’ is pmvrded at
each end with the outwardly-projecting hub

¢!, upon the outer end of each of which is

firmly secured a ratchet-wheel, ¢, by means of
which and the three-armed levers », connected
by the bar »', having the handle #*
may be intermittently moved about its axis to
produce the ‘‘line feed’’ of the paper bemn

printed. upon.

The levers » are each pl ovided with a rect-
angular slot,
so as to be mov‘lble therein the box #°, which
in turn is loosely fitted upon the hub c and 18
pressed toward the uppel end of the slot by
the spiral spring 1°, interposed between said
box and the lower wall of said slot, as shown
2 and 5. Iach of the levers 7 18 pro-

CAUSCeS an mtel mittent movement of.

3,’ the roll B*

70

75

30

<5

g0

. in one end of which lS fitted

Vlded with the outwardly-projecting lug or

. whieh engages with the teeth of the
r‘ttcheb wheel ¢, and serves as a pawl to move

‘said wheel, and with it the roll 3% about its

ax1s when the levers 7 are moved by rasing
¥ and handle #°. The levers r are
also each provided with a finger, +', which pro-
jects over and presses upon the peripheral sur-

100

105 -

face of the roll B*so as to grip the edge of the

paper and cause it-to move with the roll when
When the

the bm " and h"mdlev‘ are raised.
bar » and handle * are depressed, the dogs or
pawls 7° slide over a tooth of the ratchet-

wheels ¢, and in so doing cause the leversr to
be raised sufliciently to relieve the pressure of
the fingers " from the paper, the roll B® being
prevented from moving backward by the stop-

pawl s, which engages with one of the ratchet-

Whee]s q, as ShOWl] mostly in dottedlmes in
Figs.-4 and 6.

The roll B? is preferably composed of a metf,tl

- tube, ¢, with suitable heads, and has an outer

covering of rubber, ¥, awalnst which the paper-

to be prmted upon is pressed by the spring-

fingers u u, secured at one end to the edge of
the car rlaﬂ*e B, as shown in Figs. 4 and 7.

S is a vacuum-cylinder fixed in the bearings
o ' and provided with the piston ¥, secured
to one end of the rod S, the 0pp031te end of
which is connected to au arm, °, l)IOJBthniT
from the stand B? as shown in Figs. 3 and 7,
the object of said cylinder being fo assist in

‘moving the carriage B and paper-carrying roll

B® endwise after each impression is given.
The area of the piston and cylinder must be
such that the pressure of the atmosphere upon

110

115

120

125

130



4 | - o - 365,372

-~ said piston-shallnot be quite sufficient to move |
the carriage B and roll B* unaided by the

~spring w, which is placed between the upper

arm of thelever II"and the casing F,asshown
m Ifigs. 2 and 20, and serves to raise said arm

- and keep 1t in contaet with the under side of

10

. may be filled with oil for Iubricating the eyl-
Iinder; but before 1t is serewed into the ori-
“fice the piston 8 1s moved to the inner end

 _ 1'5

.20

the disk IH. | -

. The cylinder S is provided at or near its
- cloged end with an orifice, which may be closed
by the inverted bulb or chamber w, or by a

plain plug, as may be desired. The bulb '

of the cylinder to expel the air therefrom, and

then the bulb or plug is serewed into the ori-
lice to close 1t air-tight, when, if the piston be
~drawn toward the other end of the cylinder by |

a movement of the carriage B to the right, a

vacuum will be-formed in said cylinder, by
~virtue of which the pressure of the atmosphere

- will, assisted by the spring w, move the car-

~riage BB endwise a distance equal to the length
- ot oneofthe teeth on the ratchet-wheel i every
- having depressed it. - - e
- ThelowerarmoftheleverIl’extends through -
- aslot, w?, cut through the casings If andl J at.
- therr junction, as shown in Fig. 2, and has its
lower end forked or provided with an open-
ended slot, 2, which engages with the pin ¢?,

time that a finger is removed from a key after

~as shown In dotted lines in Figs. 2 and 7.

o35
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- PTheupward and downward movementof the:
“bar 2%, handle 2% and lever » is limited by the
lug 77, formed upon and projecting outward
{rom the lever 7, and the shoulders »" and ',

formed on the front edge of the stand I3, as
shown in IFig. 6.

In Fig. 19 of the drawings is shown an end
view and elevations of three sides of a single
type-hammer for the purpose of showing the
arrangement of the three sets of characters
thereon. *

The shaft »” of the spool N projects in front
of the stand N% in whieh it has its bearings,
and 1s squared toreceivea removableerank for
the purpose of winding theinking-ribbon npon
said spool; or a crank mey be fixed thereon,
if desired. ~

The operation of my improved machine is
as follows: The inking-ribbon having heen
wound upon the spool N and its outer end be-
ing connected to the spool N’, as hercin de-
seribed, and the parts being in the positions
shown 1 the.drawings, the carriage 13 is moved
to the left till the center of its length coincides
substantially with the center of the machine,
when the lock-latch d is drawn out by pulling
upon the knob %, and the upper or pivoted
portionis tilted toward the rear, and the paper
to be printed upon is inserted between the sur-
face of the roll B® and the springs « « and
passed partially around and beneath said roll
until the portion of the paper upon which it
1s desired to prinft the first line of matter is
directly on the top of said roll, when the car-
riage B and roll B’ are again moved toward

the upper portion of the machine is again

| tilted into its normal or horizontal position,

the right until the point at which the first
Impression 1s to be made is reached, when

where it is locked by the lateh or bolt d, when

the machine is ready for printing; but as the
| type-hammers are shown in the drawings seb
toprint smallletters, and the first letter of any
~communication to be produced would natu-
‘rally be a capital letter, the operator, before
touching a key, wounld move the ring-gear I, -
by means of the handle I, in the direction in-
dicated by the arrow till the Jateh-lever I/ en--
gages with the notch m*, which wonld cause
all of the type-levers £ f to be moved about
their axes to the extent of one-third of a revo-
‘lation, when a pressure upon the proper key
I will .cause an impression of the desired let-
“ter to be made upon the paper at the desired
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point, and atthe same time the disk H will be

depressed by the action thereon of the lever
G, direetly connected with the key depressed,
and thereby move downward the upper arm
-of the lever H  againstthe tension of the spring
0, and by a corresponding movement of the

other arm of said lever H' the pawl 0¥ isdrawvn
‘backward over one tooth of the ratehet-wheel .
the type-lever /) lever G, and the key and its

-rod are moved upward by the recoil of the
spring ¢, and the disk H is raised by the re-

b°. When the finger is removed from the key,

coil of the spring 7%, and the recoil of the

spring acting upon the lever IT/, assisted by
the pressure of the atmosphere upon the pis-

ton ¥’y causes a movement of the carriage B

~and roll B’ to the left a distance equal to one |

tooth of the ratchet-wheel 0%, when,if the word
to be printed is to be in capitals, another key
is depressed,and these operations are repeated
till the word is completed, when the key T is
depressed to feed the roll without making an
impression upon the paper. When it is de-
sired to impress a comma or period, the key
K" or KX*is depressed.  When it is desired to
impress small letters, the handle I: is moved
to the position shown in Fig. 10; and when it
18 desired to impress figures or other charac-
ters than the capital or small letters or comma
or period the lever L is moved to the right till
the latch-lever I/ engages with the noteh .
DBy the use of my jointed revolving type-
hammer levers, cach ecarrying three charac-
ters, I am enabled to avail myself of the use
of eighty characters with only twenty-cight
keys, which isa very important advantage.
At each step-by-step movement of the car-
riage I3 in the direetion of its length, the rack
Py acting upon and through the gears O’ and
O, causes a correspouding movement of the
inking-ribbon, so that ecach blow of a type-
hammer strikes upon the inking-ribbon in a
new place. When a linehas been completed,

the upper portion of the machine is tilted back
sufficiently to disengage the gear O from the
gear O, when the carriage B is moved to the
right and the bar ¢ and handle 1 are raised
to move the roll B around its axis, carrying
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with lb the paper theleon grlpped by the fin-

- gers 1", a distance equal to ordinary distance
 between the lines, when the 0pe1%t10113 may

: Ly

be repeated.
If a greater Space is needed between the

lines, two or more up-and-down movements of

~ the handle r* may be made.
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I disclaim the combination, broa,d]y with
the carriage-actuating mech&msm of a series

of levers constructed and ar mnged to be actn-
ated by the key-levers and a universal lever
arranged and constructed to be acbtuated by
each and every lever of the series, as I am
aware that the same is not my mventwn
What I claim as néw, and desire to secure
by Letters Patent of the United States, is—

1. A type-hammerlever made of a smgle"

piece of metal pivoted by a ball or gimbal
joint to a revoluble shaft, and having a por-
tion of its free end made thlee sided and hav-
ing formed upon each of said sides a single

letter or character in relief, substantially as’

descrlbed

2. A series of type-hammer levers arranged
radnllv to a common center and each havmﬂ'
two or more characters formed in relief upon
different sides thereof, in combination with a
series of shafts, each connected to one of said

type-hammers by a universal joint, mechan-

ism, substantially as deseribed, for imparting
to each of sald shafts and type- hammer levers
a partial rotation, and a series of finger-keys,
each connected to one of said type- “hammer
levers and adapted to impart thereto a vibra-
tmy motion, substantially as described.

. The combmatlon of a series of type -ham-

. ~ mer levers, f, shafts ¢, ball- -joints ¢*, and pin-

ions E, and the ring-gear K/, all armnged and

| fl,dapted to operate Substantlally asand for the

purposes described.

4. In combination with the type-hammer f,
the shaft ¢’, the ball-joint €', the pinion E, the

- ring-gear K/, the handle L, the latch- lever I/,
| and the casmg F,having the detent-notches m,
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m/, and m?, all ar ranﬂ*ed and adapted to oper-
ate substautlally as descubed

5. The combination of the.revoluble type-

-I.hammer /, pivoted by a universal joint, the
sleeve 17, the link f’, the rod. d, finger- key K,

and the spring ¢°, all arranged and adanbed b0
operate substantially as deseribed. = -
6. The combination of the pivoted and revo-

luble type-hammers f and the guides M M,
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arranged and adapted to operate Substantmlly |

a8 descrlbed

7. The combmatlon of the pwoted and revo- |

| luble type-hammer £, the guides M M, the

sleeve f* the link 7/, the rod ¢, finger-key K,
spring ¢°, and the annular stop n,supported by
the guides M M, all arranged and adapted to
operate substantnlly as described.

8. The combination of the carriage B, pro-
vided with the rack B the pinion B“_* the shaf
0% the ratchet-wheel bﬁ, the lever &', the pawl

b°, rod b°, lever H', disk H, finger-key I, and 6

springs ¢°, /*, and w, all arranged and adapted
to operate Slestantlally as described.

9. The combination of the carriage B, pro- '
vided with the rack B* the pinion Bf’ the shalt

b*, the ratchet-wheel bﬁ the lever D', the pawl

ba the rod ¥°, the lever H’, the dl"ik H, the

lever G, the rod g, the ﬁHU‘El key K, and the
springs ¢°, #*, and w, all arranged and adapted
to operate substantlally as deseribed.

10. The combination of theribbon-spool N/,

the shaft #’ the spur gear-wheels O and O’

the rack P, and the carriage B, all auanged
and adapted to operate substantmlly as de-

. scmbed

. The combination of the carriage B;, car-
rying the fixed shaft @, the roll B’, provided
with the outwardly-projecting hubs ¢, the
ratchet-wheelsq¢,fixed on said hubs, the boxes

%, mounted loosely on said hubs, the slotted

elbow-levers », mounted upon said boxes and
each ‘:)rmflded Wlth a dog, 7%, and-a grip-finger,
', the spring 7%, and the bar 7,

scribed.

- 12. In combination with the carriage B and

mechanism, substantially as set forth, for 1m-
parting thereto an intermittent step-by-step
endwise movement, the vacuum-cylinder 5,

1its piston &', fixed t0 the carriage B, and the

rod S?,allar ranwed and 0peratmﬂ* as described.

13. The comhmabmn of the carriage B Shaft
a, roll B ratchet-wheels ¢ ¢, boxes 7 ', the
Slotted elbow leversrr,provided with the don*s

all arranged
and adapted 60 operate substantially as de-
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" “and grip-fingers 7, the springs 7%, the bar

', the lug % formed upon one of the levers 7,
and the stop shoulders #° and ', formed upon
the stand B’ of the carriage B, substantlally
as and for the purposes described. |

In testimony whereof I havesigned my name
to thisspecification, in the presence of two sub-

seribing witnesses, on this 13th day of October

AL D. 1884.
*ALEX; G. ,DONN ELLY.

Wltnesses
N. C. LO“\IBARD
"WALTER E. LOMBArRD.'

..........
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