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To all whom it ma,y conoerm S
"Be it known that I, FREDERIC  W. HIL-
' LARD a citizen of the Unlted Statesof Amer-
ieca, and 2 resident of Tottenville; borough
5 of. Rlohmond city and State of New York,.

have invented certain new and uSefu'l-"Im-
provements in Ribbon-Movements for Type- |

Writing. Machines, of whloh the followmﬂ' 1s

| a, speolﬁeetlon | | R
~This invention relates to rlbbon ‘move-
menl}s for type-writing machines, its objects

being to provide means -for feeding the rib-
bon lengthwiseat each operation of the key-

levers, to provide means for automatically
15 eh1fbmcr the direction of movement of the rib-
bon when the ribbon has been unwound from

20 ing to provide a.ribbon- movement for the
purpose of presenting a different pomt of
contact for suooeeswely actuated: pnntlnﬂ'—
type, which movement is reliable in action
and which is as simple as is consistent with

25 the multiplicity of functions which the mech-
anism forming the subject of the present in-
Veutlon is expected to- perform | -

- The invention comprises a mechanism
- which is actuated during letter or word spac-

| 3o ing or the forward movement of the carriage
for the purpose of shifting the ribbon longi- |
tudinally to obtain a dlﬂferent pointofim-

pact for the next striking printing - type,
which mechanism is so constructed as that
25 when the ribbon is anwound from a spool or
~ reel a strip which is retained on each spool
~ wili be released from the unwound spool and
actuate a normally idle portion of the said

" mechanism to shift a :shaft which:earries

40 bevel- -gears that are alternately in mesh with

the bevel-gears of the spools and operatively
connect up the shaft of the spool on which
the ribbon is to be wound for the purpose of
reversing the dlreotlon of movement of the

45 ribbon. . -

The novelty of the mven‘rlon consists, first,
partly in the peculiar construction of the
mechanism for accomplishing these ends;

- second, in the devices which are retained in
50 1nope1emve position by the ribbon' for the

|

|

|

L

| the Elliott book type-writer, parts of the frame
_being shown in dotted lines.

- for the worm-gear.:
“gection taken through ’ohe driving-shaft and

purpose of operetlon when the rlbbon is un-
wound, and, third, in the means for obtain-
ing the treneveree movement or orose-feed of

'the ribbon..

The invention wﬂl now be deeombed in de- 55
bail, and 1ts novel features WIH eppeer from )

- the olenne

In the eeeompenymg six sheete of draw- -
m,c:e Figure 1 is a perepeetwe view of the
carriage of a type-writing machine, showing 6o
my  improved ribbon-movement applied to

Fig. 2isa plan

view of a portion of a type- wrlblng machine
in which- the ribbon-movement forming the 65

subject of the present invention is shown.

one of the spools, and to provide means for Fig. 8isan enlarged perspective view of the

shifting the ribbon laterally or moving 1t
transvetsely when desired, the main aim be--

-train of driving and shift gears, which are
operated by the engagement of a plIIlOll

with a rack-bar. Fig. 4 is a front elevation 7c
of the train of driving a,nd shift gears in the

act of shifting. Fig. 5 is a rear elevation
of the shift-gears alone.

Figs. 6 and 7are
an edge and a side view of one of the spools,

~;Showmg the 1mproved trip in inoperative 75
position as it is held by the wound ribbon.
Kigs. 3 and 9 are respectively edge and side’

views of the spool, showing the trip released -

from the ribbon for the purpose of tripping =
the mechanism which reverses the direction 8o
of movement of the ribbon.

Figs.10and 11
are perspective views of the trip, the same
being - viewed, respeotwely, from opposite -
sides. Fig. 12 is a detail view, partly in sec-
tion, ehowmg the pawl and ratchet for pre- 8g
venting the actuation of the train of driving
and shift gears durmg the return movement
of the carriage. Fig. 13 is a section at right
angles thereto. Fig. 1418 a transverse sec-
tion through. the driving-shaft, showing in 9o
detail the pawl -and-ratchet lookmg devwe :
Fig. 15 is a longitudinal

the center bearing- -box to show more cleerly

the sleeve with which the worm-wheel is g5 .
“adapted to turn.

Fig, 16 is a detail view of
the shift device for completing the endwise
movement of the shaft. Fig. 17 1s an en-
larged perspective view of the cross-feeding
mechemsm, and Flg 18 18 a detell side ele- 100
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vation of a portion of the said mechanism
viewed from the opposite side. |
Referring to Figs. 1 and 2 of the drawings,

the carriage A isshown as guided on the rear

guide-rod B, formed as a rack-bar, by means
of suitable guide-rollers B’, and the frame of
the machine C is shown in dotted lines only.
The ribbon C’is wound, as usual, upon the
two spools D D', which spools are provided
with shafts d d’, that revolve in bearings in
suitable brackets ¢ on the carriage and are
respectively provided with bevel-gears d? d?,
which are adapted to mesh with bevel-gears
e ¢/, fixed on a longitudinally-shiftable driv-
Ing-shaft K, which is arranged counter to the
rack-bar B and is journaled in suitable bear-
Ings of the carriage, these bevel-gears e ¢’
being located at such distance apart that the
shaft £ may be shifted longitudinally’ by
hand, if desired, so as to mesh the bevel-gear
e with its bevel-gear d? or to mesh the bevel-
gear ¢ with its bevel-gear d3, according to
whether the shaft E is shifted in one direc-
tion or the other. When the gears e d? are
in mesh, it is evident that the ribbon ¢ may
be wound upon the spool D, while when the
gears ¢’ d° are meshed the ribbon may be
wound upon the other spool D'. This part
of the mechanism so far as described is pres-
ent in many type-writing machines in which
the direction of movement of the ribbon may
be reversed. o - |
The teeth b of the guide-rod B, hereinafter

- termed a ““rack-bar,”are engaged by a pinion

40

50

55
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/, (see more particularly Figs. 3, 4, and 5,)
which is mounted loosely on a shaft F, that
turns in a box G, fixed suitably to the car-
riage A, 80 as to carry the shaft F along with

1t during the letter and word spacing of the

carriage and to thereby through the inter-
meshing of the pinion f with the rack-teeth
b turn the shaft F and in turn cause a worm

J' on said shaft, which meshes with a worm-

wheel E', that is mounted on the driving
shaft H, toturn thesaid shaft E and to thereby
shift the ribbon longitudinally when the key-
levers are actuated. The worm-wheel F' is
mounted loosely on a sleeve ¢, so that the

sleeve, which is mounted loosely in a box €

may rotate in the latter and the worm-wheel]
if thisis fixed againstrotation, and said sleeve
1s also mounted loosely on shaft E for permit-
ting longitudinal movement of the shaft
therein, to which end the shaft is provided
with feather e, that is guided in a groove g,
cut in the loose sleeve g, so that the shaft
inay be shifted longitudinally without shift-
ing the sleeve while the sleeve is being ro-
tated. The shaft E is caused to be rotated

by the rotation of the worm #’, and this ro-

tation is effected through the engagement of a,
spring-actuated pawl g2 carried by the worm-
wheel, which engages with a ratchet g3, turn-
iug with the sleeve g. By this construetion
the rotation of the worm-whee! accom plishes
the slow rotation of the shaft I, and the shaft
is also permitted to turn faster, 80 as to inde-

|
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pendently wind up the ribbon without acting
on the worm-wheel or any part which meshes
therewith.

The driver-pinion fis not fixed directly to
the shaft I, butis arranged on a hub or sleeve
H, which is provided with a short lug or ex-
tension 7, to which is pivoted a suitable pawl
/', that takes between the teeth of a ratchet
H', fixed on the shaft F, so that in the for-
ward direction of movement of the carriage
tor letter and word spacing the pinion f will
turn the shaft through engagement of the
pawl with the working faces of the ratchet,
while when the return movement of the ear-
riage is taking place the pinion 7 will run idly
without effect upon the shaft F, the pawlsim-
ply riding freely over the inclined faces.

The parts of the invention so far as de-
seribed cause the feed of the ribbon from one
spoolonto theother and enable the shaft when
vthe ribbon has been run off of the spool to be

' reversed by hand.

Mechanism will now be deseribed which
causes the automatic reversal of the direction
of movement of the ribbon, which mechan-
IsSm comprises in part some of the devices al-
ready described. This mechanism consists
In the main of a train of shift-gears located

| between the driver-pinion f and the shaft K

and comprises a rocker having front and back

bars I I', mounted intermediately of their

ends upon the shaft F to rock thereon as a
center, an intermediate gear-wheel J, fixed

to the ratchet-wheel, and hence to the shaft

K, and two short parallel shafts K K’, which
tarn in bearings at the opposite ends of said
rocker, of which shaft K has at its opposite
ends gears & %', and shaft K' has at its oppo-
site ends gears k* k5. 'The gear k3 is in mesh
with the gear J, while the gear %' is driven in
a reverse direction to the gear J by the pro-
vision of a second intermediate gear K2, which
meshes both with the gear J and the gear %'
T'he function of these gears will appear later.
The said rocker-bars are spaced a suitable
distance apart and with their connected ends
form a rocker-frame around the box G. The
gears k it* are located on opposite sides of the
worm - gear previously described, so that
through the medium of suitable operating de-
vices the said gears % &* may be thrown down
on either side of the worm- wheel, so as to
bring the gear-teeth in mesh with an annular

rack tooth or teeth e®or ef, accordine to which

of the said gears & or %? is rocked down to-
ward the shaft E. The distance between the
teeth ¢° e* is greater than the distance be-
tween the gears k& %2, so that whoen gear %, for
instance, is rocked down, so that its teeth will
be brought into engagement with the corre-
sponding annular rack-teeth ¢® for the pur-
pose of shifting the shaft E and meshing the
bevel-gears on that side, the annular rack-
teeth at the opposite side will be thereby
drawn under the gear ?, to be engaged there-
by upon the operation of approach of the said
gear /2, |
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To deseribe the 0perat10n of the shift- geers | the elrcumferentlal surface of the said shaft;

more fully, the carriage is provided with
means for rocking the recker I I' to one side

or the other as one or the other end of the

ribbon has been unwound from its spool, and

this is done automatically, as will hereinaf-

ter appear, so as to rock either the gear & or
k* toward the shaft E. The effect of this
movement, assuming that the rack-teeth &?
are located so as to be engaged by the gear f,
is to turn the gear &' in the direction of the

‘arrow shown in Fig. 4 upon the movement
of the carriage in letter and word spacing,

which thereby effects the turning of the gears

J K? &' by the pawl-and-ratchet connection of

the driver-pinion f with the gear J, with the
result that the gear &, which is driven in the
same direction as the gear k' on the same

shaft, is for a moment lowered into mesh with

the tooth or teeth at ¢8, thereby forcing the
shaft E in the direction of the arrow, Fig. 4,
and meshing the bevel-gears ¢ and d,

under the raised gear k%, this gear %° and all
the other gears which are mounted on the

rocker being held in their rocked position

until the rlbbon is unwound from the spool D',
whereupon the device which actuates Lhe
rocker is brought into place, so as to lower

the gear I? in mesh with the tooth or teeth ¢,

thereby effecting a momentary en%gemen_t
between these teeth, so that the said gear k<,

which is turned in OppOSIBB direction to the |

gear %, will instantly shift the shaft E in op-

40

/{0

35
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posite dlreenlon to that previously deseribed,

whereupon the bevel-gear ¢ is disengaged.
from the bevel-gear d?, the bevel-gear ¢’ is

brought in meeh with the bevel- -gear c° upon

the shaft of the spool D', and the ribbon is

unwound from this spool.
‘To assure that the rocker T I’ when roeked

to one side or the other be retained in rocked |

position, there is preferebly supported upon
the box G aspring L, which is provided at its

free end with a V-shaped nose or snap, the
apex of which engages on either side of the

apex of the V- ehaned tooth I, formed on the
forward part of the rocker I I The apices

of the nose [ and the tooth I’ on the rocker I

are so located that immediately the rocker

passes to either side of a horizontal position

the apex of the nose [ will not rest upon the
apex of the tooth I’, but will snap to one side
of the same. Thusif not tending to throw the

rocker to one side or the other after an ini-

tial movement has been imparted thereto it
at any rate serves and is intended to serve
as a means to cause the rocker to rock com-
pletely to one side or the other and to be set
or maintained in its rocked position. This
is very essential for evident reasons.
Attention is directed to the fact that the
rack-teeth €2 et on the shaft B are annular—

‘in detail in Fig. 16.

This.

results in the rewinding of the ribbon upon
the corresponding spool D. ' It-will be noted
that when the shaft E has been shifted, as
stated, the tooth or teeth ¢* will be brought

so that no matter- what may be the poeltwn |
of the shaft during its rotation the teeth of
the gears & k* will at all times: engage a por-
tion of the shatt for the purpose of shifting
it to one side or the other, according to the

gear which 1s lowered into Operebwe engage-
ment.

3

B : 75 |
For the purpose of mamtammg the. bevel-_

70

gears.e ¢ in mesh with their respective bevel-
gears d? d® on the shaft K a safety device is

provided which is shown in Figs. 1 and 2 and

annular groove ¢ of the shaft E, while the

other end of said lever is connected with a
suitably -anchored spring m under tension

- This eafety device com-
‘prises a ferked lever M, which is pivoted to
‘a bracket M’ on the carriage, the forked end
of whieh lever is in loose engagement in an-

80

and which during the approximate middle

point of shift of the shaft is placed under
greater stress, while when the shaft passes
its said intermediate point of shift the spring’
is permitted to exert its full spring action on.
the lever to cause the shaft to be thrown to-

the very limit of its endwise movement.

This assures the complete disengagement of
the shift-gears from the rack-teeth on shaft
E and also holds the bevel-gears in mesh.

The rocker I I’ of the shift-gears has suit-

:a,bly fixed thereto, as by a screw.n, an angle-:
arm N, which is connected to links N’ N?
'exbendmﬂ* toward opposite sides of the car-
riage, the outer ends of which links are piv-~
otally connected with actuatmg -levers N° N¢,
‘which are mounted on pivots n' n? mountedf

insuitable bearingsin the carriage and ranged .
at right angles to the shafts of the spools, so
that the free ends of the levers N3 N*extend
forwardly under or to one side of the two
| When one of the levers is moved in- -
wardly, the other lever is moved outwardly, -

spools.

or vice versa, this being eﬁectuated by means
now t0 be described.

the ribbon C when wound upon one or the
other of the spools retains a finger p, which is

" bent inwardly with respect to the spool from

a suitable trip P, which is pivoted at p' within
the circumferential surface of the spool-

The c¢ylindrical body of each spool -is pro-
vided with the flanges o’ and the hubs 0% and

90

95

100

105

IO

iry

body, while the said trip extends outwardly '

toward the periphery of the adjacent flange

L2

and is provided at its free end with an out
and in turned guide portion p?, the extremity -

of which is leea,ted on the outside of the said

flange and carries a suitable weight or head

p3, the object of which is to actuate the trip

when the finger p is released by the unwind-

ing of the rlbbon from the spool, whereupon

125

a trip-pawl p*is thrown in the path of thead-

| jacent actuating-lever N3or N+, and the said
lever is moved on its pivot, so as to cause the
meshing of the bevel-gears of the ribbon.

130

movement at that side corresponding with

the actuated lever, thus resulting in the re-

that is to say, they extend completely around i versal of the dlreeblon of movement of the
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ribbon and the rewinding of the ribbon upon
that spool which carried the actuating-trip.
The out and in turned portion »?is guided at
the bend in a flange-recess ¢, the bottom edge
q' of which is formed eccentric to the axis of
the spool, but concentric with the pivot ',

- 80 that when the trip is released from the an-
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winding ribbon the said trip may drop, and
thus bring its trip-pawl p*into the actuating
position referred to. The end of the trip in
dropping under the release thereof by the
ribbon abuts against a stop ¢2, formed by
one end of the recess q. A corresponding
stop ¢° is formed at the other end of the re-
cess for the abutment of the trip when the
finger p thereof is wound within the ribbon.
T'he weight or head p® on the trip, which
causes it to drop, being arranged on the in-
turned outer end of the said gravity-piece
1s located outside of the flange and moves
inside of the space defined by the periphery
of the said flange, at the opposite side of
which flangeis a counterweight g*for prevent-
ing slack in the ribbon. It isfound in prac-
tice that if there be no special provision the
edge of the ribbon may cateh upon and inter-
fere with the action of the trip, or the latter
will interfere with the longitudinal shifting
of the ribbon. To prevent this, a guard disk
or ring P’ is mounted upon the flange at the
trip side of the spool and is separated a slight
distance from the flange, so that the trip
moves within the space so formed and cannot
interfere in the manner stated. |

The mechanism for obtaining the eross or

transverse feed will now be described. This

mechanism provides hand-operated means |

for effecting the transverse movement of the

‘ribbon for the purpose of rendering the writ-

Ing visible, and, further, provides, in conneec-
tion with such hand-operated means, means
automatically actunated thereby for effecting
a permanent side feed of the ribbon each
time the ribbon is given a transverse move-

ment for the purpose of inspecting the work.

T'his construction is shown in Figs. 17 and 18
in detail and comprises means for actuating
it, preferably, by means of a hand-operated
actuating-lever R, which is fixed on a rock-
shaft R', that is journaled in bearings in
brackets R* of the ecarriage. Arms S are
mounted on the ends of the rock-shaft R’ and
are provided at their lower ends with forks
S, having pins 8%, which are received in an
annular groove o’ located in the hub o?of each
spoolorreel, sothat by the rocking of the rock-

shaft oscillatory motion is imparted to the .

arms S and a longitudinal motion of the spools
on their shafts produced, while owing to the
annular groove 0® the spools may rotate with
theirshafts, suchrotation being accomplished
through a tongue-and-groove connection of
the spools with their shafts. In the present
invention the motion of the earriage is not
employed for effecting the motion of the spools
longitudinally of their separate shafts to ob-
tain the cross-feed of the ribbon; but

|
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| fected by independent means of control un-

der the actuation of the lever R, to which end
this lever is fixed-on the shaft R'. For this
purpose the inner end of the actuating-lever
R is pivotally connected at ¢ with a bell-crank
lever T, which is fixed also on the shaft R/,
sald bell-crank lever having a pin-and-slot
connection with a link T, which is pivoted to
an oscillating arm T? pivoted on a short shaft
U, fixed on the carriage. The said pin-and-
slot connection consists of a pin or set-screw
t', which is earried by the bell-crank lever T
and which plays in a circular slot #, formed
in the outer end of the link T'. The actua-
tion of the lever R by hand after a variable
amount of upward motion has been imparted
to sald lever forces the pin or set-serew ¢ in
contact with the closed inner end of the slot
i*, thereby oscillating the arm T? causing a
spring-actuated pawl £ to impart a partial
rotation to the ratchet-wheel U’, mounted on
the shaft U, for the distance of one tooth.
Retrograde rotation of the ratchel-wheel U"
is prevented by a detent V, which at one end
1s rigidly secured by a clamping-serew V' to
the shaft U, the outer free end of the detent
being bent up in suitable shape, as shown in
Kig. 17, to form a toe V2 The said detent

being made of spring metal yields to the for-

ward direction of rotation of the ratchet-
wheel, the back rotation of the ratchet-wheel
being prevented by the working faces of the
teeth contacting with the said toe V2 The

ratchet-wheel U’ remains in its set position

until the next actuation of the actuating-
lever. The variable amount of the down-
ward motion of theactuating-lever, and hence
the amount of play of the pin or set-screw
1%, i1s obtained by means which will now be de-
scribed, which define the upper position of
the actuating-lever. Arrangedontheratchet-
wheel U’ or mounted separately on the shaft
U so as to turn with said wheel is a cam W,

| which is provided with a heart-shaped groove

W' in its face to receive pin W2, preferably
provided with an antifrietion-roller, which
pin 18 located on one end of a link W3, hav-
ing a pin-and-slot connection with the bell-
crank lever I'.  'This pin-and-slot conneection
is formed by.a pin or stud W*, located on the
bell-crank lever T in alinement with the pin
or stud ¢" also thereon, and by a longitudinal
slot W®, which is formed in the link W3,
The length of the slot W* depends upon the
development of the heart-shaped cam-groove,
and the parts are so positioned relatively to
each other as that normally the pin or stud
W* abuts against the closed outer end of the
slot W?, thereby defining the upper position
of the actuating-lever, due of course to the
varied fixed adjustment of the ecam W ob-
tained by the intermittent actuation of the
ratchet-wheel U’. Upon depressing the actu-
ating-lever the pin or stud W% moves to a
greater or less extent in an arcuate path in
the slot W°, due to a certain pivotal move-

1t is of- | ment of the link on its cam-engaging pin or
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stud. The pin W’2 i8 held against dlspla,ce- I connected therewith for rotatlon from the
‘ment from the cam-groove W' by means of a | transverse shaft, substantially as described.
cuard X, having a hub X', which is confined

upon the shaft U 50 as to prevent bodily side-

wise movement of the guard away from the
fiat outer surface of the cam. This guard is
spaced adistance away from the cam, so asto
receive in the space so formed that ond of
the link W? which carries the pin W2, ex-
tended so as to form a pin-and-slot connec-
tion at X? with the said guard X, which con-
nection permits the radial dhplacement of
the cam-pin, due to the rotation of the cam

and the various adjustments thereof, without

affecting the action of the cam. Fm the pur-
pose of moving the actuating-lever as high as
the limit formed by tlie abutment of the link

. Wi will allow a lifting-spring Y is connected

20

2

at one end with the bell-crank lever T and

the other end is suitably connected or fixed,
preferably,tothe extended end of thelink Wwe,

As will be seen from the described coun-
struction, the transverse shift of the ribbon

for a distance corresponding to the movement

of the cam produced by the movement of the
ratchet-wheel for one tooth is accomplished
when the operator depresses the actuating-

“lever to view the work, and the amount of
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“are avolded.

this movement depends upon the defined up-

per -position of the lever, so that in this way
the.impact of successive strokes of the print-
~ ing-type may be obtained in a series of par-

allel lines along the ribbon, due to successive
exposures of the work a.nd without the in-
fluence of the motion of the carriage. - Thus
all strains which would otherwise be brought
to bear upon the carriage-feeding mechanism
It is evident that the shift-
gears may be shifted not only automatically,
but by hand, and this is desirable when two
attached ribbons are in use in the machine.

Without restricting myself todetailsshown
and deseribed, what I elmm as new and of my
invention i1s—

1. In a type- wmtmg maehme, the combina-

tion of the ribbon-spools and their shafts, a
gearing for connecting the

driving - shaft,
spool - shafts a,lternately with the drwmg—
shaft, a rack fixed relatively to the said driv-
ing - shaft and arranged counter thereto, a

suitably-journaled shaft arranged angularly

to the driving-shaft and supporting a suit-
able driving-pinion - meshing with the rack,

and a worm-gear connection for the twoshafts,

substantially as desceribed.

2. Inatype-writing machine, the combina-
tion of the ribbon-spools and their shafts, a
longitudinally-shiftable driving-shatt, gear-
ing Toralte rnately connecting the spool- shaffs

with the driving-shaft, a rack arranged par-

~allel with the drlvmn*-sha,ft a shafb extend-
- ing transversely of the_raek and driving-

shaft, a suitable driving-pinion mounted on
the transverse. shaft and meshing with the

rack, and a worm-gear, the driving-shaft
shdmg within the worm- Wheel and smta,bly rection of rotation of the pmlon and for per-

i
|
g
!

3. Ina type-m iting machine, the combina-

tion of the ribbon-spools and their shafts, a

longitudinally-shiftable driving-shaft, gear-
ing for connecting the spool - shafts alter-
na.tely with the driving-shaft, a worm-gear,

means for operating the same, a sleeve held .

against longitudinal motion and through

which the drwmg shaft passes for rotation
therewith, said sleeve being loose within the
worm - Wheel and means for rotating the -
sleove and shafb from the worm- gear, sub-

shantlally as described. |
4. In a type-writing machme, the com bma-

‘tion of the ribbon-spools and their shafts, a
longitudinally-shiftable driving-shaft, gear- -

ing for connecting the spool - shafts alter-
nately with the driving-shatt, a worm-gear,
means for operating the same, a sleeve held

against longitudinal motion and through

which the driving-shaft passes for .rotation.

therewith, said sleeve being loose within the -
‘worm-wheel, and a pawl-and-ratchet connec-

tion between the worm-gear and sleeve for
imparting rotation to the sleeve and shaft,
the said pawl riding freely over the ratchet
when the driving-shaft is independently ro-
tated faster than thespeed of the Worm-wheel
substantially as described.

9o
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5. Ina type-writing machine, the combma-' -

tion of the ribbon-spools and their shafts,

'longltudmally-qul}able driving-shaft, gea,r4 '
I00

ing foralternately connecting the spool-shaft,s
WIth the driving-shaft, a rotary sleeve fixed
against longitudinal motion and through
which the shaft passes, & tongue-and-groove
connection between the sleeve and shatt, a
worm-wheel within whieh the sleeve may ro-
tate, means for turning the sleeve from said

worm-wheel in one dII‘eGbIOH and a suitably-

driven worm meshing with the worm-wheel,
substantially as deseribed.

6. In a type-writing machine, the combina-
tion of the driving- shafb for the rlbbon-spools
an angularly-arranged shaft,

105

gearing con-
necting the shafts, a rack arranged parallel.

with the drwmg—shafb arack-meshing pinion
loose on the angular shaft, and means for
turning the angular shaft in one direction of
rotation of the pinion and for permitting the:
angular shaft to remain -idle during the op-

115 o

posn;e direction of rotation of the p1mon sub-

stantially as described.

120

7. In a type-writing machine, the combma,- "
tion of the spools and their shafts, a driving-
shaft, gearing for alternately connecting_bhe |

spool-shaft with the driving-shaft, a shaft ar-
ranged angularly with respect to the driving-
shaft, and provided with a worm, a worm-
wheel meshed by said worm for turning the

driving-shaft, a rack arranged parallel with:

the driving- shafb a loose pinion on the angu-
lar worm-shaft, meshlnﬂ’ in said rack, and
means for turning the worm-aha.fb in one di-

'125_'
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mitting the said shaft to remain idle during |

the opposite direction of rotation of the pin-
lon, substantially as deseribed.

3. Inatype-writing machine, the combina-
tion of the ribbon-spools and their shafts, a
longitudinally-shiftable driving-shaft, gear-
ing foralternately connecting the spool-shafts
with the driving-shaft, means for turning the
driving-shaft for rotation of the ribbon-spools
to secure longitudinal movement of the rib-
bon, and shift-gears operatively connected
with the means for rotating the driving-shaft,
for automatically shifting the direction of ro-

tation of the ribbon-spools, substantially as |

described.
9. In atype-writing machine, the combina-
tion of the longitudinally-shiftable driving-

- shatt for the ribbon-spools, shift-gears and
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means for automatically shifting the shift-
gears into operative engagement with either

of two parts of said shaft, substantially as

described.

10. In a type-writing machine, the combi-
nation of the ribbon-spools and their shafts, a
longitudinally-shiftable driving-shaft, gear-
ing for alternately connecting the spool-shafts
with the driving-shaft, means for imparting
rotation to the driving-shaft, shift-gears, and
means for shifting said shift-gears into oper-
ative engagement with one or another part of
sald shaft, substantially as described.

11. In a type-writing machine, the combi-
nation of the ribbon-spools and their shafts, a
longitudinally-shiftable driving-shaft, gear-
ing foralternately connecting the spool-shafts
with the driving-shaft, means for rotating
the driving-shaft, a rocker, reversely-acting
shift-gears mounted on the rocker, and means
for rocking the rocker to engage the shift-
gears with one or the other of two intermesh-
ing portions of the driving-shafts, substan-
tially as described. |

12. In a type-writing machine, the combi-
nation of the ribbon-spools and their shafts, a
longitudinally-shiftable driving-shaft, gear-
ing foralternately connecting the spool-shafts
with the driving-shaft, ashaftarranged angu-
larly-to the driving-shaft, means for turning
the driving-shaft from the angular shaft, a
rocker rocking toward either side of the angu-
lar shaft, means for rocking the rocker, and

- shift-gears earried by the rocker and driven
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in opposite directions for engaging the driv-
ing-shaft and shifting the same in one or the
other direction, substantially as described.

13. In a type-writing machine, the combi-
nation of the ribbon-spools and theirshafts, a
longitudinally-shiftable driving-shaft, oear-
ing for connecting the spool - shafts alter-
nately with the driving - shaft, a shaft ar-
ranged angularly to the driving-shaft, means
for turning the driving-shaft from said angu-
lar shaft, a rocker mounted to oscillate on
sald angularshaft, shift-gearsdriven in oppo-

site directions by said angular shaft and
carried by the rocker, and means for rocking -
sald rocker to one or the other side, for en- |
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gaging the shift-gears alternately with corre-
sponding portions of the driving-shaft, sub-
stantially as desecribed. |

14. In a type-writing machine, the combi-
nation of the ribbon-spools and their shafts,
a driving-shaft provided with annular rack-
teeth at two points, means for rotating the
driving-shaft, and means for alternately en-
gaging the rack-teeth at one point or the
other for shifting the driving-shaft in both
directions, and gearing for alternately driv-
Ing the spool-shafts from the driving-shaft,
substantially as described.

15. In a type-writing machine, the combi-
nation of the ribbon-spools and their shafts, a

longitudinally-shiftable driving - shaft, pro-.

vided with annular rack-teeth at two points,
gearing for connecting the driving-shaft with
the spool-shafts, alternately, means for ro-
tating the driving-shaft, and shift-gears turn-
ing in opposite directions, and alternately en-
gaging with the annular rack-teeth, substan-
tially as deseribed.

16. In a type-writing machine, the combi-

nation of the ribbon-spools and their shafts, a

longitudinally-shiftable driving -shaft, pro-
vided with annular rack-teeth at two points,
gearing for connecting the spool-shafts with

70
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the driving-shaft, means for rotating thedriv- -

.ing-shaft and shift-gears turning in opposite

directions and alternately engaging with the
annular rack-teeth, the distance between the
rack-teeth at the two points on the driving-
shaft and the shift-gears being dissimilar,
substantially as deseribed.

17.. In a type-writing machine, the combi-

nation of the ribbon-spools and their shafts, a

longitudinally-shiftable driving-shaft, gear-
ing for alternately connecting the SpPOooI-
shafts with the driving - shaft, a shaft ar-
ranged angularly to the driving-shaft, a pin-
lon mounted loosely on the angular shaft,
means for rotating the angular shaft from
sald pinion when rotating in one direction
only, means for rotating the driving-shaft
from said angular shaft, reversely - rotating
shift-gears adapted toalternately engage with
two engaging portions of the driving-shaft,
and means for rotating said shift-gears from
the angular shaft, substantially as described.

18. In a type-writing machine, the combi-
nation of the spools and their shafts, a driv-
ing-shaft, gearing connected therewith for ro-
tating one or the other spool-shaft, means for
rotating the driving-shaft, a rocker, shift-
gears thereon for alternately engaging the
driving-shaft at one of two points for shift-
ing the same, a spring tending to throw the
rocker to one or the other side, and means
actuated from the spools for oscillating said
rocker, substantially as described.

19. In a type-writing machine, the com bi-
nation of the ribbon-spools and their shafts,
a driving-shaft, gearing for connecting the
spool - shafts alternately with the driving-
shaft, means for rotating the driving-shaft,
means for shifting the driving-shaft length-
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 rocker for alternately engaging two bearing-

747,917

engaging at one end with the driving-shait,

"and an actuating-spring suitably anchored at

one end and in constant engagement at its

other end with the opposite end of said lever |

and tending to throw the driving-shaft to its
extreme limit of shift in either direction, sub-
stantially as described. -

20. In a type-writing machine, the combi-

nation of the ribbon-spools and their shaits,
a driving-shaft, gearing. for alternately con-
necting the spool-shafts with the driving-
shaft, a rocker, means connected with said

points on the driving-shaft, a rock-arm on the
rocker, and means connected with the rock-
arm for rocking the same from a part carried

Dby each spool, substantially as described.

20

~ with the said rock-arm, and a trip released
automatically from each spool by the unwind-
ing of the ribbon so as to drop the trip auto-

30
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- mechanism and consisting of a pivoted trip
provided with a pawl, anecceentric guide por-

40 tion for the trip, abntments at each end of
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21. In a type-writing machine, the combi-

nation of the ribbon-spools and their shafts,
a driving-shaft, gearing for alternately con-
necting the spool-shafts with the driving-
shaft, a rocker, means connected with said

rocker for alternately engaging two bearing-
pointson the driving-shaft, a rock-arm on the

rocker, an actuating-lever adjacent to each

spool, links conneecting one end of each lever

matically into engagement with the free end
of theadjacent actunating-lever, substantially
as deseribed. | -

22. In a type-writing machine, the combi-
nation of the ribbon-spools, mechanism for
shifting the direction of rotation of the spools,
means acting automatically on said shifting

the guide portion, an out and inturned guide
portion on said trip, and a weight on the in-
turned end, said trip being retained inopera-
tive by the wound ribbon and released au-

- 23. In a type-writing machine, the combi-

nation of a spool, a trip pivoted to the spool,
a laterally-projecting pawlon the trip, an out
and in turned portion on the trip guided on
one of the spool-flanges, and a ribbon acting
on the trip, when wound, to retract the trip

and its pawl, substantially as deseribed.

24. In a type-writing machine, the combi-

nation of a spool, a trip pivoted to the spool,

a laterally-projecting pawl on the trip, an out
and in turned portion on the trip guided on

‘one of the spool-flanges, a weight on the in-

~turned end of the trip, and a ribbon acting

6o

on the trip when wound, to retract the trip
and its pawl, substantially as described.
25. In a type-writing machine, the combi-
nation of a spool, a movable trip, a ribbon,
when wound retracting the trip, and a guard
between the trip and the ribbon, substan-
tially as deseribed. |

g
tomatically therefrom, substantially as de-

‘wise toward eibhﬂr'end, a xshaft-th‘rusta_]ever ' pation of a spool, a movable trip, a ribbon,

when wound retracting the trip, and an an-
nular guard-flange between the trip and the
ribbon, substantially as described. =

27. In a type-writing machine, the combi-
nation of a ribbon-carrier, means for feeding

the ribbon longitudinally, a key, and mech-

anism acting on the ribbon-carrier and actu-
ated by the key for shifting the ribbon trans-
versely on the depression of the key, and re-
taining it upon the return of the key in a po-
sition different from its position prior to the
depression of the key, substantially as de-

seribed. | |
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- 28, In a_type-writing__machine,_ the combi-
nation of a ribbon-carrier, a key, and mech-

anism actuated by the key for shifting the
ribbon transversely on the depression of the

key, and for varying the extreme upper po-

sition of the said key, substantially as de-
scribed. - - -

29. In a type-writing machine,_ the combi-

nation of a ribbon-carrier, a key for shifting
the ribbon transversely from in front of the

printing-point, and mechanism actuated by-

the depression of the key for varying the ex-

tent of the return movement of the ribbon
with the key, substantially as described.
30. In a type-writing machine, the combi-

95

nation of a ribbon-carrier, a key connected

i to the ribbon-carrier, and means actuated by
the depression of the key for varying the ex-
| treme upper position of the key upon the sub-
sequent return movement of the key, sub-

stantially as described. | |
31. In a type-writing machine, the combi-
nation of the spool-shafts, means for rotating

the same, spools guided longitudinally on the.
shafts, a key acting on the spools for shifting

the ribbon transversely, and means for vary-

IO
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ing the extreme upper position of said key,

controlled by the depression of the key for ex-

amination of the work, substantially as de-

sceribed. | o

110

32. In a type-writing machine, the combi- |

nation of the rotary spool-shafts, the spools
cuided longitudinally thereon, a rock-shaft
journaled transversely of the spool-shafts,

rock-arms extending from the said transverse
shaft and operatively connected with the
spools, a key-lever fulecrumed on the frans-

verseshaft, means for rocking said shaft from
‘the said key-lever, and means actuated by a

1i5
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depression of the key for varying the upper po- .
sition of the key-lever for transversely shift-

ing the ribbon, substantially as deseribed.
33. In a type-writing machine, the combi-
nation of the longitudinally-shiftable ribbon-

spools, a cam, means for shifting the said

ducing a variable position for the key-lever,

125 |

| ecam, under the actuation of the said key-le- -
| ver, a limiting device connected with thesaid
key-lever and bearing on said cam for pro- |
13¢

and means actuated by the key-lever for

shifting the spools, substantially as de-

seribed. |

26. In a type-writing machine, the'eombi_- | 34. In a type-writing machine, the combi-
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nation of the longitudinally-shifting ribbon-
spools, a key-lever, means between the key-
lever and the spools for shifting them, a cam,
means for shifting the cam, through each de-
pression of the key-lever, and means between
the cam and the key -lever for defining
through said cam the upper position of the
key-lever, substantially as desecribed.

35. In a type-writing machine, the combi-
nation of a shiftable ribbon-carrier, a cam for
shifting the position of the carrier and means
for driving the cam, and means other than
the cam for shifting the position of the car-
rier to a greater extent than it is shifted by
the cam, substantially as deseribed. |

56. In a type-writing machine, the combi-
nation of a shiftable ribbon-carrier, a cam for
shifting the position of the carrier, a key
driving the said cam, and means for shifting
the carrier from the key to a greater extent
than the carrier is shifted by the cam, sub-
stantially as described. | |

37. In a type-writing machine, the trans-

verse or cross-feed mechanism for the ribbon,

the same comprising a cam, means for vary-
ing the position of said cam, a key for shift-
ing the ribbon-spools, and means controlled
by said cam for defining and varying one of
the limits of motion of the shifting-key, sub-
stantially as desecribed.

3. In a type-writing machine, the combi-
nation of a shiftable ribbon-carrier, a cain, a,
key for shifting the carrier, and means con-
trolled by the cam for varying the position of
the key, substantially as described. o |

39. In a type-writing machine, the trans-
verse or cross-feed mechanism for the ribbon,

the same comprising a cawm with a heart-

'F

|

|

747,917

shaped groove, a link having a pin retained
In said groove, means controlled by said link
for shifting the position of the spools, and
means controlled by said shifting means for
adjusting the position of the cam, substan-
tially as deseribed. | |
40. In a type-writing machine, the trans-
verse or cross-feed mechanism for the ribbon,

40

43

the same ecomprising a cam with a heart-

shaped groove,
for retaining the pin in said groove, means
controlled by said link for shifting the POSsi-
tion of the spools, and means controlled by
sald shifting means for adjusting the posi-
tion of the cam, substantially as desecribed.

41. In a type-writing machine, the trans-
verse cross-feed mechanism for the ribbon,
the same comprising an actuating-lever, a
link, means for setting said link in a varied

number of adjusted positions, a part oper-

ated by the aectuating-lever, and limited by
an abutmenton the link, and means actuated
by the actuating-lever forshifting the Spools,
substantially as deseribed, |

42. In a type-writing machine, the combi-
nation of a transversely - shiftable ribbon,
means automatically actuated in the opera-
tion of the machine and independent of the
carriage-feeding mechanism for varying the
shifted position of the ribbon, and means for
shifting the ribbon to view the work, sub-
stantially as described.

Signed at New York ecity this 1st day of
May, 1902.
FREDERIC W. HILLARD.
Witnesses: |
M. S. EYLAR,
A. G. OLNEY.
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