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To all whom it may concern:

Be it known that I, ALexaxprr T. Broww,

8 citizen of the United States, and a resident
of Syracuse, in the county of Onondaga and
State of New York, have invented certain
new and useful Improvements in Type-
Writing Machines, of which the following is a
specification. _ -
My present invention relates to ribbon

mechanism for type-writing machines; and’

one of the objects of my invention is to pro-
vide simple and efficient mechanism of the
character specified. ' | ’ -
A Turther object of the invention is to pro-
vide efficient mechanism for automatically

- reversing the direction of feed of the ribbon

20

when an end thereof is approached.

To the above and other ends, which will
hereinafter appear, my invention consists in
the various features of construction, arrange-

~ments of parts, and combinations of elements

to be nereinafter described and claimed.

In the accompanying drawings, wherein

' like reference characters indicate correspond-
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broke
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-side of the machine, the view looking
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Ing parts in the various views, Figure 1 is a
side elevation, with parts broken away and in
section, ot one form of type-writing machines
embodying my invention. Fig.2isa trans-
verse sectional view of the same, the section
being taken on the line 2 x of Fig. 1. Fig. 3
1s an enlarged detail side view, with parts
away and 1n section, of a poertion of
the ribbon mechanism. Fig. 4 is a detail
side view, with parts broken away, of a por-
tion of the ribbon mechanism at the opposite
in the
same direction as in Fig. 3. Fig. 5 is a detail
perspective view, with parts broken away, of
one of the ribbon-spools and certain of the
associated parts. _
view~taken through the core of one of the
ribbon-spoois and illustrating the ribbon-en-
gaging device in tie released posiiion. TFig. 7
1s & Like view of the same,showing tie ribbon-
engaging device in the locked or engaging
position. Fig. 8 is an edgeé view of one of tie
ribbon-spools.  Fig. 9 is a detail perspective
view of the handle and releasing-cam for one
of the ribbon-spools. Fig. 10 is a devail
transverse sectional view, on an enlarged
scale, tirrougi.one of the supportsforaribbon-
vibrator arm and ribbon-guide pulley. Fig.
11 18 a detail perspective view of one of the
ribbon-vibrator arms. Fig. 12 is a trans-

verse sectional view of one of the ribbop-— |

Fig.61s a vertical sectional

Spools, the section being taken on the line z 2
of Fig. 7. '
In the various views parts have been

omitted or broken away to more clearly illus-

trate otiier features of the construction.
While I have shown my invention applied
to a front-strike typ !
should be understood that the various fea-
tures of the invention may be employed in
other characters of writing-machines, and
that while certain features of the invention

are particularly adapted to ‘‘visible-writing’’
‘machines other features may be employed

in writing-machines of different characters,
and that to these ends many changes may be
made 1n the construction without departing
from the spirit of my invention.

The frame of the machine comprises side
plates 1, which are united by front and rear
plates 2 and 3, respectively, by oppositely-

grooved cross-rails 4, by a segment 5, and by

other parts, as will hereinafter more clearly
appear. - |

The grooved rails 4 are adapted to receive
antiiriction-balls 6, which are likewise re-

e-writing machine, it
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cetved in grooved trackways 7 in the car-

riage 8, which supports a platen 9 and carries
a depending feed-rack 10, by means of which

a feed movement of the carriage is effected

from end to end of the machine.
Finger-keys 11 are connected to key-stems

12, which are pivoted at their lower ends 13

each to one arm 14 of a bell-crank lever thyt
is pivoted upon a rock-shaft 15 and has an
upwardly-extending arm 16 thereof pivoted
at 17 to a draw link or bar 18, the rear end of
which 1s pivoted at 19 to a lever 20. ~ Kach
of the levers 20 is received in a groove 21,
formed in a cross-bar 22, that is supported
by the side plates 1 of the machine, and in
each groove 21 is contained a knife-edge or
scale-bar 23, that receives a bifurcated por-
tion of the lever 20 and aflords a bearing
therefor on which it may be vibrated fore
and aft of the machine. Each lever 20 has
a stud 24, over which a loop or link 25 is re-
ceived, the lower end of which loop receives
the hooked end of a restoring-spring 26, that

1s secured at its opposite end 27 in an open-
- ing 1n the plate 28, ‘he latter being secured
to the cross-bar by screws 29.

Kach sub-
stantially horizontal link 18 has an upwardly-
extended arm 30, to which one end of a draw-
link 31"'s connected, the opposite end of each
link 31 being connected at thO 2 projection
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| éxtending from & type-bar 33. The various

IQ

type-bars. 33 are mounted in the type-bar !
segment 5 and strike upwardly and rear-

wardly to the printing-point. The wvarious
levers 20 are disposed in a single horizontal
lane and have bearing portions 34" that

ear beneath-the universal bar 35, which is i

carried upon arms 36, that project from a

- rock-shaft 37. Connected to the rock-shaft

37 1s a dog-rocker 38, having integral feed-
dogs. 39, that-are provided with oppositely-

~ disposed beveled faces 40. The feed-dogs 39

[5

cooperate with an escapement-wheel 41,

‘which is operatively connected to a shaft 42
pawl-and-ratchet
“mechramsm contained within the drum 43..
~ The shaft 42 is received in bearings in the.

by means of the usual

depending portion of the segment 5 and in

: ~thie rear plate 3 of the machine and extends

20

through the rear plate and has a pinion 44

~ secured thereto on its rear end. This pinion

25

44" meshes with a gear. 45, which in turn
~meshes ‘with the feed-rack 10. The gear 45
‘has anintegral drum 46, formed thereon, and

the drum contains the driving-spring for the

- carriage, said spring being secured to a cen-

30

33

45

53

- from the slot.

o

65 tapped opening therein for the recepiuon of | 77 and is

tral spindle at. one end and to the drum and

‘gear at the other.

Prom: the foregoing description it will be
understood that a depression of a finger-key

results-in the associated type-bar being |

throwsy to.the printing-point, and the for-
ward oscilllation of the associated lever 20

~witl'cause the universal bar to be elevated,

thus rocking the shaft 37 and affordinge a
feed movement of the carriage for a letter-
spacedistance through theescapement-wheel
41, pinion 44, gear 45, and feed-rack 10.
Near-each end of the universal bar 35 is

~pivotally connected at 47 a two-part link 48,
‘which extends upwardly and is connected at

1ts upper end 49 to a ribbon-vibrator arm 50.
Kach hnk 48 1s provided with means for ad-
justing the two parts thereof-—su
stance, as a turnbuckle 51, that codperates
with the screw-threads 52 on the two mem-
bers that constitute each link 48, o0 that each
link may be shortened or lengihened, so that,
the points of impact of the types on the rib-
bon may be varied. By reference to [ig. 11
1t will be observed that cach ribbon-vibrator
arm 50 has a guide-receiving ribbon-slot 53

therein; one of the walls of which is split or

slitted at 54 for the introduction and with-
drawal of the ribbon and at the same time {0
revent the accidental egcare ~f the ribbon

has an internal V-shaped antifriction-roller-

receiving groove 56. Kach vibrator-arm is

supported upon a side of the machine to a
depending bracket-plate 57, that is prefer-
ably formed as an integral portion o‘lp a top
plate member 58.  Kach bracket 57 has a

such, for - |

The forward end of each vi-
brator-arm is provided with an eye 55, that

1

|

|

887,081

the threaded end 59 of a supporting-spindle

60. Hach spindle is provided with a bearing
portion 61, that receives the centrally-aper-

tured bearing disks or washers 62,that have -

oppositely-beveled faces 63, that form a race-

way for the antifriction-balls 64. Eachspin-

dle has a circumferential shoulder 65 formed

‘thereon and which is adapted to bear against

70

the outer disk 62, and thus afford ‘an adjust-

ment of the disks toward and away from
each other, so as to compensate for wear upon
the parts. The outer end portion of each
spindle 60 constitutes a bearing for a rihbon-

75 -

guide pulley 66, and the head 67 of the spin-

dle bears against one of the flanges 68 of the

30

pulley and prevents the withdrawal theréof -

from the spindle. ILock-nuts 69 may be,ém-
ployed to prevent an accidental unscrewing
of the spindles from their bearings in the
brackets 57. It will thus be seen that each
spindle 60 constitutes a bearing for a vibra-
tor-arm and for a ribbon-guide pulley and
that an adjustment of the spindle inits bear-

ing affords an adjustment of the bearing-
lates for the antifriction-balls 64. The vi- «
rator-arms extend upon each side of the

machine, as indicated in Fig. 2. The rear

i ends thereof project beyond the rear face of

the segment, so that the ribbon passes in a

- straight length from side to side of the ma-

chine between the vibrator-arms and be-

tween the segment and the front face of the
platen. N
From an examination of Fig. 1 it will be

seen that each of the guide-pulleys 66 is co-

incident with the axis of vibration of the vi-
brator-arms, so that the rihbon in passing

from one spool to another passes over these
pulleys, and during the movement of the vi- =

hrator the ribbon will be moved laterally
therewith on the axis of vibration of the 1ih-

90
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bon-vibrator and will not be distorted or
~drawn during the movement of the vibrator

to cover and expose the printing-point. In
other words, the tension-on the I‘_ibgon 1s suh-
stantially the same at all times whether the
vibrator 18 moving or at rest. o

Ilach vibrator-arm 50 is provided at the

forward end thereof with a depending ear 70,
that 1s pivoted dt. 71 to a rearwardly-extend-
ing bent gravity-feed pawl 72. Each pawl
72 1s adapted to bear upon the peripheral
ratchet-teeth 73, formed upon ‘one of the

‘heads or flanges of each ribbon-spool 74.

The disk-like heads of each ribbon-spool are
united by a hollow substantially cylindrical
core 75, that is riveted to the heads of the
spool, as indicated at 76. From an exami-
nation of Kigs. 6 and 7 it will be seen that one
transverse edge of this core is provided with
teeth or serrations 77 and is riveted so as to
be fixed with relation to the heads of the
spool. The other transverse edge 78 of the
core 1s adapted to overlap the serrated edge
free to spring by the inherent ten-

11a
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sion or resiliency of the metal to the overlap-
ping position (indicated in Fig. 7) when per-
mitted todo so. Kxtending through the core
is a spindle 79, which has bearings 80, thatare
seated in the heads of the sporﬁ; and one of
these bearings extends beyond the face of the
outer end of the spool, where a crank-arm 81
1s secured thereto, the crank-arm being pro-
vided with a handle 82, by means of which the
sﬁindle may be turned. That portion 83 of
L

e spindle which extends through the hol-

low hub or core of the spool is eccentric to the
aXis of the spmdle, so that when the spindle
1s turned by 1ts handle from the position rep-
resented m Fig. 7 to that indicated i Kig. 6
the free resilient edge 78 of the core will be
forced out of contact with the cooperating
edge having the serrations 77. - An end of
the ribbon 84 may then be introduced be-
tween the edges of the core, and the handle
may be turned with relation to the spool, so

~ that the crank-arm extends in the position

- the spool.

30
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represented in Fig. 7, and the resiliency of the
metal will force the free edge of the core to
the position shown in Fig. 7, and thus clamp
the ribbon in place and securely connect it to

It will be seen that the crank-arm when in
the normal position where the ribbon 1s en-

caged by the core extends radially from the

center on which the ribbon-spool turns, so
that the handle 82 not only constitutes a
means for effecting the engagement and dis-
engagement of the ribbon from the spool, but
likewise constitutes -8 handle by means of
which the ribbon-spool may be turned. Kx-
tending through the hollow core of each

spool 1s a bearmmg-sleeve 85, that is seated

upon & spindle 86, that is provided with s
head 87 at one end to prevent the with-
drawal ¢of the spool therefrom. The oppo-
site end of the spindle 1s threaded at 88 and
takes in a tapped opening i the lower por-
tion of the associated bracket 57.
nut 89 may be screwed on the threaded end
of each spindle to the rear of the bracket-
plate in order to prevent the accidental un-
screwing of thie spindle.  The hollow core of

~each spindle 1s formed with a depression 90,

50

that receives a segmental plate, gravity de-
vice, or latehy 91, which i1s prvoted at 92 {o the
heads of the spool. The segmental plate 91
and the depression 90 m the core of the spool

~are so related that when the plate extends

160

mto the recess, as represented i Figs. 6 and 7,
a core of substantizlly eylindrical form will
be provided for the ribbon. The plate 91 of
each spool extends from hub to hub of the
spool and 1s supported within the recess by

the layers of ribbon wound upon the core and

1 permtted to swing on its pivot 92 by grav-
1ty, as represented i ¥ig. 2 when the ribbon
has been tully unwound from the spool.

The rpindics 86 for the ribbon-spools con-

stituie bearings for c_a,m—p]at.es or disengag-

A lock-

4

&

ing devices 93 93%, each of which is préventéd
from moving laterally by the associated

bracket 57 and a. collar 94 on the ribbon-.
spool, which latter likewise maintains the

spool out of coatact with the cam-plate.

ach cam-plate 93 or 93 has a forwardly-ex-
tending arm 95, that carries a-laterally-ex-
tending screw pin or pivot 96, that projects
across the space between the heads OF the as-
sociated ribbon-spool, as represented i Fig.
5. Surrounding each fixed pivot 96 1s a

‘sleeve 97, that constitutes a portion of an
arm 98, formed with bearings 99 at the free

end thereof for the reception of the pivot .100
of a bearing-roller 101. A spring 102 is-con-
nected at one end 103 to the arm 95 and at
its opposite end 104 to the sleeve 97, and the
tension of this spring 1s exerted to force the
roller 101 1nto contact with the outer surface-
ribbon on the spool. The arm 98 for each
ribbon-spool has an arm or bar 105 secured
thereto and the upper edge of the rear end of
which 1s provided with ratchet-teeth 108,
that extend in the same direction as the
ratchet-teeth 73 on the ribbon-spools, and
each arm 105 1s adjacent to the head of the
assoclated spool which carries the ratchet-
teetll, so that when the arm 105 is turned to
the position represented m Kigs. 3 and 5 it
brings the teeth thereon mto position to be

75

30

9o .

acted upon by the associated feed-pawl, and -

at this time the said pawl 1s maintained out

of codperation with the teeth 73 on the rib-
bon-spool. The cam-plate 93™ on the right-
hand side of the machine has an upright link
107 pivoted to the forwardly-extending arm

thereof at 108, whereas the cam-plate 93 on

the left-hand side of the machine has a rear-
wardly-extending ear 109, to wiich an up-
right link 110 1s pivoted at 111. The lower
end of the limk 110 1s pivoted at 112 to a
crank-arm 113, secured to a rock-shaft 114,

] OC0

105

that extends from side to side of the machine

and 18 provided with a second crank-arm 115

at the right side of the machine, wiich is piv-
oted at 116 to the link 107 and 1s preferably
extended at 117 to form a crank-arm which
carries a handle 118, by means of which the
rock-shatt and the parts connected thereto
may be moved by hand.

From a comparison of Figs. 3 and 4 it will

110

115

be seen that the links 107 and 110 conneet.

with their cams on the opposite sides of the
pivotal centers of the Spo(}[ls,_. so that a rock-
ing of the shaft 114 will cause the cam at one
side of the machine to be vibrated toward
the rear of the machine, whereas the cam at
the opposite side of the machine will he vi-
brated forwardly. The effect of these move-

ments 15 to cause the peripheral cam-like:

edge of one cam-plate to be moved rearwardly

and upwardly into the path of the asso-

ciated vibrating-pawl 72, as well as into the
path of the associated gravity holding-pawi
119, thatis pivoted at 120 to the mside face of

120

125

130



' thé associated bracket 57. This movement | maintained in a position where they cannot
the
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of the cam-plate at one side of the machine
not only carries it into the path of the asso-
ciated pawls 72 and 119, but projects the
edge of the cam beyond the teeth of the asso-

‘clated ratchet-wheel 73, so that the pawls

are moved out of engagement with the
ratchet-teeth, as indicated in Fig. 3, and rest

upon the smooth edge of the cam. At this
time the cam at the opposite side of the ma-~
chine will, as heretofore explained, be moved
to the position represented in Fig. 4, where
the associated feed and holding pawls 72 and
119, respectively, are permitted to engage the
ratchet-wheel of the associated ribbon-spool.
The automatic movement of these cams 93

and 93 depends upon the bearing-rollers

101. Thus when the ribben is fully wound
upon & spool its associated bearing-roller 101
will be maintained in the position represented

in Fig. 4 and will be permitted to move around

1ts pivot 96 toward the pivotal center-of the

spool as the ribbon is unwound and passes

to the other spool. These movements of

the bearing-rollers toward the pivotal cen-

" ters of the ribbon-spools cause the bars or

360
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~ the ratchet-wheel and spool to be rotated in"

5c

first forces the bearing-roller 101, Fig. 3, out
of the recess, immediately moving its arm

55

frames 105 to be moved from the position

represented 1n Fig. 4 to that indicated in Fig.

3, the latter position being attained when

the ribbon is fully unwound from the asso-
ciated spool and when the layers of ribbon

‘have uncovered the plate or latch 91 and it

1s permitted to drop to the position shown.

This movement of the arm or bar 105 carries.

1t beyond the peripheral teeth 73 and be-
yond the cam-hike edge of the plate 93 or
93*, thereby effecting an engagement of the
pawls 72 and 119 with the teeth 106 on the
arm 105. At the next forward oscillation
of the feed-pawls 72 the engaged arm 105 is

-moved toward the front of the machine, thus
moving the associated cam 93 or 93* to the

position shown in Fig. 4, which enables the

assoclated pawls 72 and 119 to engage the
teeth 73 of their ratchet-wheel, and the next |

forward oscillation of the feed-pawl will cause

the direction of the arrow in Fig. 4 instead of
rotating 1n an opposite direction, as it was

‘when the spool at the opposite side of the
‘machine was being positively fed by its ac-
‘tuating mechanism.

_ 1. The reversal of the
direction of the feed thus brought about

105 below the teeth of its ratchet-wheel, and

a further rotation of the spool causes the
plate or latch 91 to drop Into its recess by

- gravity, so that when the recess is again

60

brought opposite the roller the latter is pre-

vented from dropping in this recess, and the

further turning of the spool will' wind the
ribbon over the plate, thus maintaining it in
place in the recess until the ribbon is again

65 unwound and the ratchet-teeth 106 are thus |

887,081

be engaged by their pawl 72. During th
winding of the ribbon on the empty spool
the associated bearing-roller 101 will be
gradually moved with its arm 98 around the
pivotal center 96, thus further withdrawing

70

the free end of the associated arm 105 toward

‘the pivotal center of the spool, as represented

in Fig. 4. It will be understood that an

automatic movement of the cam 93 or 93%

at one side of the machine through the feed-
pawl 72 engaging the teeth 106 in the man-

ner described will cause a rocking move-

ment of the shaft 114, the direction of move-
ment of the shaft depending on which feed-
pavi 72 causes its actuation. Thus, for in-

stance, an actuation of the cam 93* at the
right-hand side of the machine through its

ratchet-bar 105 and pawl 72 will depress the
iink 107 and turn the rock-shaft 114 in the
direction of the arrow in Figs. 3 and 4.
movement of the rock-shaft has the effect of

throwing the cam 93 at the opposite side of

This

the machine in the direction of the arrow

thereon 1n Fig. 4 and to a position where the

associated feed and holding pawls will be

forced. and maintained out of engagement

90 -

with the codperating ratchet-wheel, so that

in this manner the direction of the feed of the
ribbon 1s automatically reversed when an
end thereof is approached. | |
Should the operator desire at any time to
change the direction of the feed of the ribbon.

it is merely necessary to rock the shaft 114

through the handle 118, and thus change the

95

FOO

relative positions of the cams or controlling

devices 93 and 93%, thereby throwing the in-

active cam to & position corresponding to that
indicated in Kig. 4, whereas the opposite cam

will be moved to a position corresponding to

that indicated in Fig. 3, where the associated -

10§

pawls 72 and 119 will be prevented from en-

gaging the rateliet-wheel, and the movement

of the feed-pawl 72 at this time will merely"

cause the nose thereof to ride on the face of
the cam without engaging the ratchet-wheel.

Tic

By my invention it will be observed that I -

nave provided a simple and efficient construe-
tion for automatically reversing the direction

‘of feed of the ribbon when an end thereof is

approached and which miay be reversed by

hand at will and that the construetion is such.

that no stra‘ais borne by the ribbon in erder

to effect a reversal in the direction of the
feed thereof, so that there is no opportunity

of causing an injury to the-ribbon or of main-

i3

12

taining it in a fixed position throughout sev-

eral strokes of type-bars during the reversing
operation, as is usually the case in structures

heretofore devised. Furthermore, it ‘will be

observed that the entire pressure which is =

necessary to efiect a reversal in the direction

of feed of the ribbon 1s borne by the finger-
keys and that no appreciable increase in pres-
sure 1snecessary to effect the reversal in the
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direction of the feed of the ribbon and that

the movement of the devices 105 to and from
a position where they may be engaged by the
feed-pawls 72 is automatically effected with-
out any strain on the ribbon or the finger-
keys. Tt will likewise be seen that there 1s
no dead-center position, so to speak, of the
ribbon during the reversal in its feed move-
ments, the change in the direction of the feed
being instantaneous. Thus just before the
bearing-roller 101 of the right-hand ribbon-
spool drops into the recess in the hub or core
thereof that same spoolis fed in'the direction
of the arrow thereon in Fig. 3 by the pull of
the ribbon on the spool, whereas the next
feed movement of -the spool will cause the
roller to drop into the recess, thereby in-
stantly bringing the ratchet-teeth 106 to a
position where they are engaged by the asso-
ciated feed-pawl 72, so that the next few
succeeding movements of the finger-keys
will cause the cam 93™ to be depressed or
thrown out of the path of the pawl to permit
it to engage the teeth 73, and this same rib-
bon-spool will be fed in an opposite direction.

In ribbon-reversing mechanism heretotore
devised considerable difficulty has been en-
countered by reason of the fact that duringi
the reversing operation it requires severa
strokes on the finger-keys after the ribbon
has ceased to move in one direction before 1t
can be started in the opposite direction, and

. hence, of course, the ribbon is not fed

35

50

55

either direction.
types will successively impinge at the same

point on the ribbon and either a faint 1m-

pression or no impression at all will be pro-
duced and impressions of different degrees of
intensity result. By my mvention I over-
come these difliculties, as pointed out above.

It will be understood from the foregoing
description thet the variovs parts of the rib-
hon mechanism are rveadily accessible to the
operator and can be readily disconnected
without the necessity of dismantling other
parts of the machine and that the ribbon
mechanism is simple 1n construction, etli-
cient in operation, and 1s not liable to be
brokenortogetoutofrepair. Allofthestrain
necessary toactuate the reversing inechanism
is borne by the universal bar and the key-le-
vers direct and does not interfere with the es-
capement mechanism, so that even if the rib-
bon mechanism becomes broken it does not
affect other parts of the structure.
will be understood that it 1s not nevessary to

-~ rely upon the skill of the operator to connect

60

the ribbon, so that the ribbon-reversing
mechanism may. be automatically operated,
and that no pins or studs need be properly
positinned before the reversal can be eflected.

IFrom the foregoing description 1t will be
understood that the feed-pawls 72 are at-
tuated by the ribbon-vibrator and constitute

means for automatically effecting a reversal |

The result 1s that several

+ 1906.

Agaln, 1t.

=

n the direction of the feed of the ribbon when
an end thereof is approached; that the
ratchets or rack-bars 105 106 constitute
spring-pressed pivoted frames controlled by
said pawls 72 for effecting a reversal in the
direction of the feed of the ribbon; that the
cam-like controlling disengaging or shifting
devices 93 93* maintain one of the pawls 72

disengaged when the other is in engagement

with 1ts codperating ratchet mechanism; that
the pivoted arms 98 constitute bearing arms,
pieces, or devices that are adapted, through
their rollers 101, to bear upon the outer sur-
faces of the ribbon on the spools and to be
maintained 1n the inoperative position there-
by; that said arms 98 constitute spring-
pressed roller-carrying frames havingratchet-

faces 106 thereon; that the bearing-arms 98

bear on the ribbon-spools and move toward
the axes of the spools as the ribbon 1s un-

wound and are connected to and control the

reversing mechanism or devices. In other
words, the bearing-arms 98 constitute the
primary means which set or render the re-
versing devices effective. Furthermore, 1t
will be seen that the segmental plates or
[atches 91 with the ribbon onthe spoolsmain-
tain the roller-carrying arms in the normal
positions and the reversing mechanism inop-
erative until an end of the ribbon 18 ap-
proached, when the reversing mechanism 1s
rendered effective through said roller-carry-
INg arms. -

Certain of the features shown are not
claimed herein, but are claimed in separate
applications filed by me herewith. The pa-
per-carriage construction and m. -unting here-

70
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95

100

in shown are claimed in my applications, Se-

rial No. 305,053, filed March 9, 1906, and Se-
rial No. 322,699, filed (renewed) June 21,
The type-action construction shown
herein is claimed in my application, Serial No.
127,536, filed October 16, 1902.

What I claim as new, and desire to secure
by Letters Patent, 1s— | ,

1. In a type-writing machine, the combi-
nation of a ribbon-vibrator, and ribbon-feed
mechanism actuated by said ribbon-vibrator
and through connections independent of the
means for actuating the vibrator.

2. In a type-writing machine, the combi-
nation of -a -ribbon-vibrator, ribbon -feed
mechanism actuated through said ribbon-
vibrator and by the power applied thereto,
and means for automatically effecting a re-
Fersa,l in the direction of the feed of said rib-
YO

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

‘nation of a ribbon-vibrator, ribbon-feed

mechanism actuated by said ribbon-vibra-
tor, and means controlled by said vibrator
for automatically effecting a raversal in the
direction of the feed of said ribbon when an
end thereot 1s approached.

4, In a type-writing machine, the combi-

105
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115

120
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130



a.

nation of a universal bar, a ribbon-vibrator
actuated by said universal bar, and ribbon-

- feed mechanism actuated directly by the rib-

nation of a universal
actuated by said universal bar, ribbon-feed | a link which forms
mechanism actuated by the ribbon-vibrator, |

bon-vibrator.

5. In a typefﬁrritin% machine, the combi-

. and means actuated by the ribbon-vibrator

10

20
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.direction-of the feed

-sald pawls ineffective when

ratchet-wheel for

for automatically effecting a reversal in the
of the ribbon. '
6. In a type-writing machine, the combi-
nation of a ribbon-vibrator, a ratchet-wheel,
and a codperating pawl directly connected to

and actuated by the ribbon-vibrator for feed-

ing the ribbon. | .
- 7. In a type-writing machine, the combi-

nation of ribbon-spools, a ribbon-vibrator, a |
each ribbon-spool, and a t

ratchet-wheel for
pawl for each ratchet-wheel, which pawls are
operatively connected to and are actuated by
the ribbon-vibrator by means independent of
the means for actuating the. vibrator.

8. In a type-writing machine, the combi-
nation of ribbon-spools, a ribbon-vibrator, a
ratchet-wheel for each ribbon-spool, a pawl
for each ratchet-wheel, which pa
eratively connected to and
through the ribbon-vibrator by the power
applied thereto, and means controlled by the
ribbon ‘for automatically rendering one of
the other is effect-
1ve to rotate its ratchet-wheel. |

9. In a type-writing machine, .the combi-
nation of ribbon=spools, a ribbon-vibrator, a

rectly connected to and are actuated by the
ribbon-vibrator, and means for automaticall v
rendering one of said pawls ineffective and
the other effective to rotate its ratchet-wheel

- when an end of the ribbon 15 approached, so

as to automatically change the direction of |

- -feed of the ribbon.

45

10. In a type-writing machine, the combi-
nation of a universal bar, a ribbon-vibrator
connected to and actuated by said universal
bar, ribbon -spools, and paw!l-and -ratchet
mechanism actuated through the ribbon-vi-
brator and by the power applied thereto to
rotate the ribbon-spools. |

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

" nation of a universal bar, a ribbon-vibrator

535

connected to and actuated by said universal

bar, ribbon-spools, pawl-and-ratchet mechan-

- 1sm actuated through the ribbon-vibrator

60

65 spools, pawls for rotating said ri bbon-spools

and by the power applied thereto to rotate
the.ribbon-spools, and means c¢ontrolle:] by

the ribbon to change the direction of feed of '

the ribbon when an end thereof 1s approached.

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

nation of a ribbon-vibrator, a universal bar,
a link forming 4 direct connection between
the universal bar and vibrator, ribbon-

pawls are op-
are actuated .

each ribbon-spool, a pawl
for each ratchet-wheel, which pawls are di- |

}

k
'
1

i

i

‘which p

!

| the center of

the reversing device into

y |

837,081

| which pawls'are connected to and a_,ctil'at.ed' '
i by the ribbon-vibrator, and ratchet-wheels

which coéperate with the pawls and are oper- '

atively connected to the ribbon-spools. |
13. In a type-writing machine, the combi-

ar, a ribbon-vibrator ' nation of a ribbon-vibrator, a universal bar,

. a direct connection .be-
tween the universal bar and vibrator, ribbon-

spools, pawls for rotating said ribbon-spools,
awls ere connected to and actusfed

by the ribbon-vibrator, ratchet-wheels which
coOperate with the pawls and are

connected to the ribbon-spools, ‘and means

| for automatically rendering one pawl effect-

ive and the other ineffective when an end of

operativelv

8o

the ribbon is approached, whereby the diree-
tion of feed of the ribbon is automatically

changed.

14, In a type-writing inachine, the:combi'— “

nation of a.ribbon-vibrator, a ribbon-spool, a
pressing device that is
the ribbon on said spool and to move toward

adapted to bear upon

the spool as, the ribbon:is un-

wound, and a shiftable ribbon-reversing de- -

vice, means for shifting said reversing de-

- vice, the reversing device being connected to

90

sald . pressing device and adapted to be

thrown into position to be operated by the

means for shifting it when the ribbon un- |

winds from the spool and an end of the rib-

“bon is approached.

- 15. In a type-writing machine, the combi-
nation .of a ribbon-spool, a ‘pressing device

that is adapted to hear upon the.ribbon on.
- sa1d spool, and a ribbon-reversing device that
pressing device and is
into eperative position |

18 connected to said
adapted to be thirown
when the ribbon unwinds from the spool and
an end of the ribbon is approached and to be
actuated by the ribbon-vibrator to change
the direction of feed of the ribbon.

16. In a type-writing machine, the combi-
nation of a ribbon-vibrator,
that is actuated thereby, a ribbon-reversing
device, and means for automatically moving
cooOperation with

15{)_

105

a movable part

110

the said movable part when an end of the

' ribbon is approached. -
17. In a type-writing machine, the com-

bination of a pair of ribbon-spools, a revers-
ing device for each ribbon-spool, a ribbon-

vibrator, means for automatically effecting

the movement of one reversing device into
operative position and into the path of a part
connected to the ribbon-vibrator when the
other reversing device is moved out of oper-
ative position. | '

I8. In a type-writing machine, the com-

115

120

bination of two ribbon-spools, a ratchet-

wheel for each ribbon-spool, a pawl for each

ratchet - wheel, a ribbon -v.'rator which is
connected toand actuatessaid \
mdependent of the means for actuating the

- vibrator, and mee.us for disengaging one pawl

. T :
and effecting an engagement of the other with

I25

pawlsbymeans
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1ts ratchiet-wheel when an end of the ribbon is
approached. =

19. In a type-writing machine, the com- |

bination of two ribbon-spools, a ratchet-
wheel for each ribbon-spool, a pawl for each
ratchet - wheel,. & ribbon-vibrator which is
connected to and actuates said pawls by
means mdependent of the means for actuat-

ing the vibrator, a universal bar, a link con-

necting the vibrator to the universal bar so
that a movement of the latter effects g
movement ot the vibrator, and means for dis-
engaging one pawl and effecting an engage-
ment of the other with its ratchet-wheel
when an end of the ribbon is approached.

20. In a type-writing macﬁme, the com-
bination of a vibrator, pawls connected to
said vibrator, and means actuated by said
pawls for feeding the ribbon and for auto-
matically effecting a change in the direction
of 1ts feed when an end thereof is approached.

21. In a type-writing machine, the com-

bination of a pair of ribbon-spools, a pair of

ratchet-wheels, one for each spool, a pair of

codperating f_eed—anls;' a palr of reversing

devices with which said pawls likewise codp-
erate and which are actuated by said pawls to
effect the engagement of one and the disen-
gagement of the other from its ratchet-wheel,
and means for automatically moving one of
sald reversing devices into and the other out
of the operative position when an end of the
ribbon 1s approached.

22. In a type-writing machine, the com-

bination of a pair of ribbon-spools, a pair of .

pawls and codperating means for eftecting
the feed movement of said spools, and ribbon-

reversing mechanism independent of said co-

0pemtin% means and which is operated by
sald pawls. ‘ -

23. In a type-writing machine, the com-
bination of a pair of ribbon-spools, a pair of
pawls and cooperating means for e‘r%;cting
the feed movement of said spools; ribbon-re-
versing  mechamsm _independent of the
means tor effeeting a feed movement of the
spoois and which is olwmted by said pawls,

and means that enable the reversing- mech- !

anism to be actuated by said pawls when an

end of the ribbon is approached. .

24. In a type-writing machine, the com-
bination of a pawl-and-ratchet mechanism
tor effecting an intermittent feed of the rib-
bon, and means independent of said ratchet
mechanism and controlled by said pawls for
aftorditig an automatic reversal in the direc-
tion of the feed of the ribbon.

25. In a type-writing machine, the com-

bination of a pawl-and-ratchet mechanism
6o for eflecting an intermittent feed of the rib- !

pon, means independent of said  ratchet

mechanism and controlled by said pawls for

affording an automatic reversal in the direc-
tron of the feed of the ribbon, and means for

versal of the feed of the ribbon when an end
thereof is approached.

.

26. In a type-writing machine, the com-

bination of a pair of ribbon-spools, a pair of

| ratchet-wheels one for each spool, a pair of
cooperating feed-pawls, a ribbon-vibrator

which actuates said pawls, a pair of revers-
ing devices with which said pawls likewise
cooperate and which are actuated by said

pawls to effect the engagement of one and
the other from. its

the disengagement of
ratchet-wheel, and means for automatically
moving one of said reversing devices into and
the other out of the operative position when
an end ~{ the ribbon is approached.

27. 11 a type-writing machine, the com-
bination of a pair of ribbon-spools, a pair of
pawls for effecting the feed movement of said
spools, a ribbon-vibrator which is connected
to said pawls and by which they are actuated,
and ribbon-reversing mechanism which is
operated by said pawls.

28. In a type-writing machine, the com-
bination of a ribbon-vibrator, pawl-and-
ratchet mechanism which is actuated by said
rtbbon-vibrator to effect an intermittent
feed of the ribbon, and means controlled by
sald pawls for affording an automatic re-
versal 1n the direction of the feed of the rib-
bon. -

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

nation of a pawl, a rack-bar with which said

pawl cooperates, means for moving said rack-

30
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95

bar into the path of the pawl, and means con-

trolled bysaid rack-bar foraffording a change
in the dgirection of the feed of the ribbon.

30. In a type-writing machine, the combi-
nation of a pair of ribbon-spools, a pair of
pawls, a ratchet-bar for each pawl, means
controlled by suid ratchet-bars for rendering

~one of said pawls effective and the other in-

effective to rotave the ribbon-spools, and
means for automatically affording an opera-
tive engagement between one or the other of
sald pawis-and a ratchet-bar when an end of
the ribbon is approached. ;

31. In a type-writing machine, the comii-
nation of a pair of ribbon-spools, a pair of
pawls, a ratchet-bar for each pawl, means
controlied by said ratchet-bars for rendering
one of saud pawls effective and the other in-
effective to rotate the ribbon-spools, and
presser devices wnich bear on the ribbon on
satd spools and automatically move one of
sald ratchet-bars into the path of its cooper-
atimg pawl when an end of the ribbon 1s ap-

| proached.

32, Ina type-writing machine, the combi-
nation of a patr ¢f ribbon-spools, a ratchet-
wheel for each ribbon-spsol, a pawl for each
ratchet-wheel, means for actuating said
pawls to rotate the ribbon-spools, a ratehet-

bar which 1s adapted to codperate with each

pawl, a pawl-disengaging device for each

03 rendering the pawls operative to effecet a re- | pawl, which disengaging devices are actuated
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~ Means for engaging said ratchet-bars when

15

by said ratchet-bars, and means for automat-
ically effecting an engagement between one
of said pawls and its ratchet-bar when an

end of the ribbon is approached.

nation of two ratchet-bars, means for auto-
matically moving either of said ratchet-bars

to the operative position when an end of the

ribbon is approached, means controlled by
sald ratchet-bars for affording a change in

the direction of the feed of the ribbon, and

they are in the operative positions.
34. Ina type-writing machine, the comhbi-

nation of two ratchet-bars, means for auto-
matically moving either of said ratchet-bars

- to the operative position when an end of the

20
“bon-vibrator,

ribbon is approached, means controlled by

sald ratchet-bars for affording a change in

the direction of the feed of the ribbon, a rib-

ribbon-vibrator for engaging said ratchet-

-+ bars when they are in the operative positions.

25

35. In a type-writing machine, the combi-
nation of a pair of ribbon-spools, a ratchet-
wheel for each ribbon-spool, a pawl for each

- Tatchet - wheel, means for vibrating said

K1Y

pawls to effect a step-by-step feed of the rib-
bon, a ratchet-bar for each pawl, a cam-like

disengaging device for each pawl, intermedi- |

ate connections between said disengaging de-

- Vices, whereby when one disengaging device

35
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is moved into. the disengaging position the
other will he moved into an engaging posi-
tron, connections between said ratchet-bars
and the disengaging devices so that a move-
ment of the former will move the latter, and

means for automatically effecting an engage-

ment between one of said pawls and a
ratchet-bar when an end of the ribbon is ap-
proached. o '

36. In a type-writing machine, the combi-
nation of pawl-and-ratchet mechanism for

- moving the ribbon in opposite directions,

shitting means for maintaining one pawl dis-
engaged when the other is in engagement
with 1ts codperating mechanism, bearing de-
vices, and means controlled by said bearing
devices and coéperating with said pawls and
which are brought inte the path of unc or the

other of said pawls when an end of the ribbon
1s approached to afford a movement of the

snifting means to change the direction of the
teed of the ribbon. o

37. In a type-writing machine, the combi-
nation of pawl-and-ratchet mechanism for
moving the ribbon in opposite directions, a
ribbon-vibrator that actuates said pawls, a
universal bar to which the ribhon-vibrator is
connected, shifting means for maintaining
one pawl disengaged when the other is in en-

gagement with 1ts codperating ratchet mech-

anisnl, bearing devices, and means controlled

thereby and which are brought into the path
65 of one or the other of said pawls when an end |

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

and means actuated by the

- 887,081

of the ribbon is apprd&ched to afford a move-

ment of the shifting means to change the di-

rection of the feed of the ribbon.

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

nation of a pair of ribbon-spools, a ratchet-

wheel for each ribbon-spool, a pawl for each
ratchet-wheel, a ribbon-vibrator which actu-

ates said pawls to effect a step-by-step feed
of the ribbon, a universal bar to which the

ribbon-vibrator is connected, a ratchet-bar
for each pawl, a disengaging device for each

pawl, intermediate connections between said

75

disengaging devices, connections between

sald ratchet-bars and the disengaging de-
vices so that a movement of the former will
move the latter, and means for automatically
effecting an engagement between one of said
pawls and a ratchet-bar when an end of the

ribbon is approached. _ |
39. In a type-writing machine, the combi-

80

nation of ribbon-spools, means for moving

sald ribbon-spools intermittently to effect a
step-by-step feed of the ribbon, and a ribbon-
reversing device that is adapted to be auto-
matically thrown into the path of the ribbon-
moving means to be actuated thereby when
an end of the ribbon is approached.

40. In a type-writing machine, the combi-
nation of ribbon-spools, spring-pressed roll-
ers that are adapted to bear on the ribbon on
said spools, means for moving ‘said ribbon-
spools intermittently to effect a step-by-step
teed of the ribbon, and ribbon-reversirg de-
vices which are actuated by said movin
means and which are operatively co:[mecte§
to each of said spring-pressed rollers and the

Q0
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100

shifting of which into the path of the m(wing |

means 1s automatically determined by sai
rollers when an end of the ribbon 1s ap-
proached. | '
41. In a type-writing machine, the combi-
nation of ribgon-spools,Spring-pressed roil-
ers that are adapted to bear on the ribbon on
said spools, ribbon-reversing devices which
are operatively connected to each of said

iog
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spring-pressed rollers and the shifting of

which 1s automatically determined by said

rollers when an end of the ribbon 1s ap-
proached, and hand-operated means for ac-
tyating said reversing devices independently
of the automatically-actuated means.

42. In a type-writing machine, the combi-
nation of a pair of ribbon-spools, a spring-
pressed roller-carrying frame for each of said
ribbon-spools and the rollers of which are
adapted to bear upon the ribbon on said
spools, a ratchet-wheel for each ribbon-spool,
an actuating-pawl for each ratchet-wheel, a

ratchet-face carried by each of said frames

and which 1s adapted to codperate with the
actuating-pawls and to be moved thereby,
and pawl-disengaging means controlled by
sald frames, whereby the direction of feed of

the ribbon 1s'automatically reversed when an
- 130

end thereofis approached. -
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43. In a type-writing machine, the combi- | connections between , said ¢ontrolline™ ,de— 6 5

_n&tlon of & pan of rlbbon-spools 8 SPring-

pressed frame for each. of said mbbon—spools

and which are adapted to bear upon the rib- |
‘bon on said spools a ratchet-wheel for each
‘ribbon-spool, an actuating- pawl for each

_ ratchet—wheel meansforactuating said pawls,

10 .
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said

_and to hold it in normal

a ratchet-face carried by each of said frames |

and which is adapted to cooperate with an
actuating-pawl and to be moved thereby;,
and pawl-disengaging means controlled b
ames, whereby the direction of feed of
the ribbon is automatically reversed when an
end thereof 1s approached.

44. In a type-writi machme the combl—
nation of a pair of rib on—spools a bearing-
surfacée pivoted to each rlbbon-spoo and
adapted to be surrounded by ribbon thereon

osition, bearing-
arms that bear on the ribbon on the spooélj
and move toward the axes of the spools when

the pivoted bearing-surfaces move to the ab- |..

normal position, and reversing mecha,msm
controlled by said bearing-arms.
- 45. In a type-writing machine, the combi-
nation of a pair of rib on—-spools a bearing-
piece pivoted to each spool, a roller—carrymg
presser-arm for eéach spool and which are
maintained in the normal positions by said
bearing-pieces and the ribbon on the spools
and. which are permitted to move to the ac-
tuating positions when: the bearing-pieces
move from their normal positions, and means
for automatically effectin s Teversal in the
direction of the feed of the ribbon when a
presser-arm moves to the abnormal position.
46. In a type-writing o machine, the combi-
nation of a pair of ribbon-spools, a latch piv-
oted to each spool, a roller-carrying. presser-
arm for each spool and which are maintained
in the normal positions by said latches,and

~ the ribbon on the spools and which are. per-
- mitted to move to. the actuating positions

45
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when the latches move from their normﬁj Po-
sitions, means for automatically effecting, a

reversal in the direction of the feed of, the
ribbon when a presser-arm moves to the.ab-
normal positions, and hand-operated eans
for effecting a reversal of the direction. of the
feed of ribbon independently of thﬁ move-
ment of said presser-arms.

‘47. In a type-writing machine, the combl-

. nation of a pair of rlbbon-spools 8 pair of

60

ratchet-wheels therefor, a pair of actuating- |

pawls cooperating with said ra tchet-wheels, a
pair of disengaging devices for said pawls, in-

termediate connections between said dlsen-—_
gaging devices, so.that one will be moved:to-

the dlsengagmg position when the other is

moved to afford an engagement of its pawl |

with the associated ratchet-wheel, control-
lingdevices that are automatically 111terposed
in the path of one or the other of said pawls
when an end of the ribbon s appz oached, and

S el - il i

!

vices and the dlsengagmg dewices.

48. In a type-writing machine, the combl- |

nation of a pair of rlbbon-8pools a pair of

ratchet-wheels therefor, a pair of actuating-
pawls coopemtmg with sai
a ribbon-vibrator which moves said pawls, a,

pair of disengaging devices for said pawls, 111-;
termediate connections between said disen-

ratchet-wheels,; i 70

gaging devices, so that one will bé moved to. .

the dlsencramng position when the other is

75
moved to afford an engagement of its pawl .

with the . assoclated; ratchet-wheel, coni?ire]-..’ N

ling devicesthat are attomatically interposed.

in the path of one or the other of sald pawls’
80

when an end of the ribbon.is approached,
connections between said controlling demces

and the dlsenn'aging devices, and hand-oper-
-ated means for getuating the. disengaging;de-
vices 111dependently of the controlhng de-

VICBS

49. Ina type-wrltmv machme ‘the comnbi- _
nation of a. pair of rlb‘)on—spools means for

turning said ribbon-spools, controllmg de- -
vices which are maintained in the Inoper-: .

ative positions by the outer surféice of the
ribbon on-the spools, means wiiich suto-
matically afford an inward movement of said
devices toward the center of the spools:-when

either end of .the ribbon is approached, and.
y 95
.the means for turning the spools for. effecting

mechanism controlled by said devices and b

90

a reversal.in the direction of the feed of the

ribbon.

50. Ina type-—wrltmn* machine, the cdmbi-

nation of a pair of rlbbon—spools segmental-

shaped deviceswhich are pivoted tosaid spools
and fit and are normally retained within re-
-ucesses in the cores. thereof, a bearing-piece

Ipted toride onthe surface of tHe mbbon of -
each 10§

spool and to drop in the recessin'the core

ithergof when its segmental device:.moves. to
the abnormal p081t10n and means cont:rolled' .

biy

each of said bearing-pieces for automatic-

feed of the ribbon when an.end thereof is ap-

‘proached.

51. Ina typé—wntmg machme the combi-
nation of a pair of ribbon-spools, segmental-

shaped devices which are. pwoted to saul

spools and fit and are normally retained
within recesses in the cores thereot, a bearing-

ieceadapted toride on the sur face of the rib-
Eon of each spool and drop into the recess in

the core tliereof when its secrmental device

moves. to the abnormal pomtlon means con-

trolled by each of said bearing-pieces for au-
tomatlcally effecting a reversal in the direc-

tion ¢f the feed of thg ribbon when an’ end
thereof .is approaq'hed, and hand-operated:

racans for effecting a r Versa,l in the direction:
of the feed of the rib yon. independently of

said bearing-pieces. .
52. In a type-writing machine, the combi-

effecting a reversal in the direction of the .
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nation of a pair of ribbon-spools, means for |
movirg said ribbon-spools, segmental-shaped
pivoted to said
spoocis and fit and sre normally retained .

oravity devices which are

within recesses in the cores thereof, a spring-

pressed bearing-piece adapted to ride on the

suriace of the ribbon of each spool and to
drop 1nto the recess in the core thersof when
1ts segmental device moves to the abnormal
position, reversing mechanism, means con-
trolled by each of said bedrings-pieces for au-

tomatically engaging the reversing mechan-

ism with the means for moving the ribbon-
spools, to effect a reversal in the direction of
the feed of the ribbon when an end thereof
1s approached. L .
53. in a type-writing machine, the combi-
nation of a pair of ribbon-spools, feeding

means for effecting a step-by-step feed of the’
ribbon in the direction of its length, and
means that are automatically interposed in
the path of said feéeding means when an end

of the ribbon is approachéd and are moved

thereby to effect a reversal in the d-irectioﬁ;}_

of the feed of the ribpon.

. 84, In & type-writing machine, the combi-

nation of a pair of ribbon-spools, vibrating

‘means for effecting anintermittent rotation of-
the ribbon-spools, and means that are auto-

matically interposed in thepath ofsaid vibrat-

1ng means when an end ef the ribbon is ap- J

proaciied and are moved thereby to effect a
reversal in the direction of the feed thereof.
55. In s type-writing machine, the combi-

nation of ribbon-spools, & ratchet-wheel for

each ribbonsprol, vibrating pawls which co-
or-erate with said ratchet-wheels to effect a

step-by-step feed of the ribbon, 8 cam that
cooperates with each pawl to move it out of

4o engagement ‘with. its ratchet-wheel, inter-

mediate connections between said cams, a Te-

vorsing deviee fori each pawl and each of
~which 1s adapted tc be interposed-in the path

*

of 1ts

45 proached; and connections between said re-

55

co

natlon of b

versing devices and the cams.
. +56. In a type-writing machine,sthe combi-
nation of ribbon-spools, a ratchet-wheel for

-exch ribbon-spool, vibrating pawls which co-
operate with -said ratchet-wheels to effect a
step-i-step feed of the ribbon, a ribbon-

vibrator that actuates said pawls, 5 univer-
sal bar to which said vibrator is connected
ait by ameans of which it is meved, a cam

that codperates. with each paw! to move it
out ol engagement with its ratcnet-wheel in- J

termecdiiate connections between said cams, a
reversing: device for each pawl and.each of

which is adapted to be interposed [n the path -
of its pawl when an end of the ribbon is

approacned, and counections between said

reversible devices:and the cams.

87. In-a type-writing machine, the combi-
£ on-spools, a ratchet-wheel for

pawl whnen an end of the ribbon is ap-

887,081

operate with said ratchet-wheels to effect a
step-by-step feed of the ribbon, a cam that
cooperates with each pawl to move it out of
engagement with 1ts ratchet-wheel interme-
diate connections between said cams, a re-
versing-ratchet for each pawl and each of
whiceh is adapted to be interposed in the path
of 1ts pawl, connections between said re-
versing-ratchets and the cams, and control-
ling devices that bear upon. the ribbon and

70
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are effective to move the reversing-ratchets

into the paths of the pawls. -
58. In.a type-writing machine, thecombi-

nation of 1‘ig_ on-spools, a ratchet-wheel for

each ribbon-spool, vibrating pawls which co-

operate with said ratchet-wheels to effect a

step-by-step feed of the ribbon, a ribbon-

vibrator that actuates said pawls, a univer-
sal bar to which said vibrator is connected
and by means of which it is moved, a-cam

that cobperates with each pawl to move it

out of engagement with its ratchet-wheel, in-

30

termediate connections between said cams,
S0 a8 to move one to the disengaging position

when the otheris moved to a position to af-
ford an engagement between its pawl and
rutchet-wheel, a reversing-ratchet for each
pawl and each of which is ada]l:)ted to be in-

terposed in the path of its pawl, connections

between said reversing-ratchetsand the cams,
controlling devices that bear upon the ribbon
and which are effective to move the reversing-
ratchets into the paths of the pawls, and
hand-operated means for moving said cams
independently of the controlling devices.

59 In a type-writing machine, the combi-
nation of a pair of ribbon-s ools, a ratchet-

wheel for each ribbon-spool, a feed-pawl. co-

Q0
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operating with each ratchet-wheel, a pair of -

ivoted frames, one for each spool, a ratchet-

face on each frame that is adapted to be en-
‘ g&g@d by the associated pawl, a pawl-disen-

gaging device conneected to each frame, and
meaus carried by each frame and bearing on
the face.of the ribbon and
movement of the frame.
60.- In a type-writing machine, the combi-

nation of a pair of ribbon-spools, a ratchet-

wheel for each ribbon-spocl, a feed-pawl! co-
operating with each ratchet-wheel, a pair of
spring-pressed . pivoted frames, one foreach

spool, a ratchet-face on each frame that is

adapted to be engaged by the associated

paw., a pawi-disengaging device connected

to each frame, intermediate connections be-

tween said disengaging devices, a presser- |

roller carried by each frame 'and pearing

controlling the

195
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against the face of the ribbon and controlling

the movement of the frame, whereby when

| an end of the ribbon 1s approached a frame

is automatically moved to throw the ratchet-
face thereon into the path of a feed-pawy to

125

effect a reversal in the direction of the feed of -

the ribbon. " -

65 sach ribbon-spool, vibrating pawls which co-| 61. Ins type-writing machine, the combi-
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_ between said rock-shaft and cams, which con-
nections are effective to move one cam to the
disengaging position ‘when the other is in a
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“when the other isin a position to afford an en-
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nation of a pair of ribbon-spools, a ratchet-'| nation “of nbbon-spools a rlbbon—wbretor,

wheel for each ribbon-spool, a feed—pawl Cco--
‘operating with each ra,tchet-wheel ribbon-
vibrator to which said feed-pawls are con-,
nected and by which they are moved, a uni-

c'[Y rlbbon—ﬂbretor 1S ¢
~ c¢onnected and by which it is moved, a pair of
" spring-pressed pwoted frames, one for each |-

versal bar to which sal

spool, a ratchet-face on each frame that is

ad&pted to be engaged by the associated

pawl, a pawl-disengaging device: connected
to each
tween. sald dlsengegmg—cems 8 presser-roller
carried by each frame and bea,rmg on the face

of the ribbon and controlling the movement

of the freme whereby when an end of the
ribbon 1s epproeehed 8 frame is automatic-
ally moved to throw the ratchet-face thereon
into the path of a feed-pawl to effect a rever-
sal] In the direction of the feed of the ribbon.

62. In a type-writing machine, the combi-
nation of a pair of ribbon-s ools a palr of
feed-pawls, one for each spoo{) 8 palr of mov-
able glsengagmg—oems for said pawls, a rock-
shaft, and intermediate positive connections

position to afford an engagement between
the associated pawl and ratchet-wheel.

63. In a type-writing machine, the combi-
netmn of .a pair of. ribbon —spools 8 pair of
feed-pawls, one for each spool, a pair. of moyv-

‘able disengaging-cams for said pawls, 8 rock-
shaft, intermediate connections between sald
'-roek-sha.ft and cams, which are effective to

move one cam to the disengaging position

gagement between the associated pawl and
ratchet-wheel, and means actuated by the
pawls to move said cams.

64. In a type-writing: m&ohme the combl-

‘nation.of a pair of rlbbon*spools a palr of

feed-pawls, one for each spool, a pair of mov-
able disengaging-cams for S&ld pawls, a rock-
shaft, intermediate connections between said
rock-shaft and cams, which are effective to
move one cam to the disengaging position

- when the other is in a position to afford an
engagement between the associlated pawl

and ratchet-wheel, and hand-operated means

the direction of the feed of the ribbon.

65. In a type-writing machine, the combi-
netlon of ribbon-spools mounted on'the sides |
of the machine, and ribbon-vibrator arms
which are likewise mounted on the sldes of-!.'-'

the machine.

66. In a type-wntmg machme the cembl-_
nation of ribbon-spools, rlbbon-wbra’ter arms
which are mounted on the sides of the ma-.
chine, and a ribbon which passes from the
'nbbon-spools to the ‘vibrator-arms’ eround_
the center of vibration of said arms.

67. In a type~wr1tmg ma,ehme the comb1—'

ame, Intermediate connections be-

means for moving said vibrator at each print- .

ing operation -and guide-rollers over which
the ribbon passes from the ribbon-spools to
the vibrator, the pivotal cénter of said guide-
rollers being' coincident with the axis of vi-

bration of tile vibrator.

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

| nation of ribbon-spools mounted at the sides
of the machine, independeént ribbon-vibrator
| arms mounted at the sides of the machine,

and guide-rollers over which the ribbon passes
from the ‘ribbon-spools to the vibrator, the
pivotal center of said guide-rollers bemg co-
incident with the XIS of vibration of the vi-
brator.

69. In a type-writin mechme the combi-
nation of & universal bar, mdependent rib-
bon-vibrator arms upon oppomte sides of the
machine, and independent connections be-
tween eech of said wbretor—erms and the um—
versal bar.

70. Ina type—wntm machine, the combi-
ar, mdependent rib-
‘bon-vibrator arms upon Opp051te sides of the

nation of a universal

machine, independent link connections be-

tween eech of said vibrator-arms and the uni-

versal bar, and means for adjusting each of
said links to vary the positions of impact of

‘the types on the ribbon.

71. In a type-writing machine, the combl—
nation of two mdependent v1brator—a,rms
independent ball-—beanng supports for said
arms, and means for moving the arms.

72. In a type-writing machme the combi-

nation of a spindie, a roller—bee,rmﬂ raceway.,

11
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supported by said spindle, a rlbbon-wbretor -

having a roller-bearing raceway therein, and
a series of antifriction-rollers received in sald
raceways.

73. In a type-wntm machine, the combi- -

nation of -an outwar ly-pm]eetmfr spindle
secured to each side of the machine, ribbon-

each of eeld arms.

105

| vibrator arms that are supported upon said
spindles, and antifriction roller-bearings for

I110O

74. In a type—-wrltmfr machine, the combi-

nation of an outwa,r(i;ly-]:})lroleetmﬂ spingdle
removably secured to eac

arms thaf are each proﬂded with a ball-bear-

| Ing portion, and antifriction-balls that con-
| nect the arms to ball-bearing washers.

75, In a type-writing muachine, the combi-

| nation of a pair of spindles securetto the -
‘machineframe, a ribbon-vibrator arm su
{ ported upon each spindle, and a ribbon-guic e
*_'-:roller supported on each spmdle o

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

nation of an outwar ly—prolectlng spindle

secured to each side of the machine-frame, a
ribbon-vibrator arm supported upon bell-
bearings on said spindle, and a nbgon-gulde
roller supported on each spmdle K

side .of the ma-
| chine, adjustable ball-bearing washers sup-

| ported upon said spindle, ribbon-vibrator
for rocking said shaft to effect a reversal in |
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the wvibrator, and ribbon-feed

77. In a type-writing machine, the comibi- |
~nation of aribbon-vibrator, ball-bearing sup-

ports for said vibrdtor, means for actuating

nected to and actuated through said vibrator,

78. In a type-writing machine, the combi- |
nation of a ribbon-vibrator supported upon

ball-bearings, means for movine said vibra-
tor, ribbon-spodls, and fecd-pawls for rotat-
ing said spools, said pawls being connected
directly to and moved by the ribbon-vi-
brator. o _ .
79. In a type-writing machine, the combi-

nation of ribbon - spools, ribbon - vibrator

arms located at opposite sides of the ma-
cline, a ratchet-wheel for each ribbon-spool,
and a codperating feed-pawl connected to
and actuated by each vibrator-arm.

. 80. In a type-writing machine, the combi-
nation ‘of ribbon - spools, ribbon - vibrator
arms located at opposite sides of the ma-
chine, a universal bar to which each vibrator-
arm 1s connected, ball-bearings upon which
the vibrator-arms are supported, a ratchet-
wheel for each ribbon-spool, and a coOper-
ating feeu-pawl connected to and actuated
by each vibrator-arm. . -

81. In a type-writing mochine, the combi-
nation of ribbon-spools located upon OPPO-
site- sides of the machine and whick project
outwardly therefrom, and each of which has
a ratchet formed on one of the flanges there-

of, ribbon-vibrator arms located upon oppo-.

site sides of the machine, and a feed-pawl ac-
tuated by each of said vibrator-arms and co-
operating with a ratchet formed on a ribbon-
spool flange.

82. In a type-writing machine, the combi-
nation of ribbon-spools, cach of which has a
ratchet formed on one of the flanges thereof,
ribbon-vibrator arms, and feed-pawls which
are connected to and are actuated by said
vibrator-arms and coéperate with the said
ratchets formed on the ribbon-spool flanges.
~ 83.. A ribbon-spool that has a hollow core
of resilient metal to which the flanges of the

“spool are secured and the edges of which Con-
stitute clamping means to secure an end of

- the ribbon to the spool.
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34. A ribbon-spool comprising heads or
flanges that are secured to a hollow core

which has a free edge that clamps an end of

the ribbon to the core, and means for effect-
Ing a movement of said free edge to and from
the clamping position. |

- 85, A ribbon-spool comprising heads or
flaniges, and a strip of metal that is riveted at

1ts ends to said flanges so as to form a core
for the spool and so as to provide a free resili-

ent edge which secures the ribbon to the

core of the spool. | |

86. A ribbon-spool comnrising heads or
flanges, a strip of metal that is riveted at its
ends to said flanges so as to form a core for

65 the spool and so as to provide a free resilient |

pawls con-

termines the »2versal

587,081

edge which sectires the ribbon to the core of |

the spool, and a spindle that is supported in
place by the spool-flanges and is
core against its tension. B
87. A ribbon-spool comprising heads or
flanges, a strip of metal that is riveted at its
ends to said flanges so as to form a core for

provided
- with means for deflecting the free edge of the -

o

the spool and so as to provide a free resilient

edge which secures the ribbon to the eore of
the spool, a spindle that is supported in.place

by the spool-flanges and is provided “with
means for deflec*ing the free edge of the‘core.
‘against its tens.. 1, and a handle at.one 'end

of tie spindle that constitutes means for

&
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turniug the spindle in its bearings and means

for rotating the spool.

88. A ribbon-spool comprising heads or
flanges, a strip of metal that is riveted at its
ends to said flanges so as to form a core for

the spool and so as to provide a free resilient

edge which secures the ribbon to the core of
the spool, a finger-piece that extends out-
‘wise of the flange of the spool and is adapted

to move said free resilient edge and which
likewise constitutes a handle for turning the
spool. . a -
~ 89. In a type-writing machine, the combi-
nation with a movable part of the machine,
of ribbon-spools, reversing devices, and a
pressing device adapted to bear upon the rib-
bon on each of 'said spools and to move to-
ward and away from the center of the spool
as the ribbon is unwound and is wound up on

‘the spool, and which determines when each

o1 the reversing devices and the movable
part may be brought into codperation and
the direction
versed. o

90. In a type-writing machine, the combi-
nation of a movable part that is actuated at

go
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of the feed of the ribbon re-

105

cach printing operation of the machine,.a re- .

versing device adapted to be brought into co-

operation with said movable part, to be ac-
tuated thereby and reverse the direction of
the feed of the ribbon, a ribbon-spool, and g

1 contact device that bears against the ribbon

and automatically moves away from or to-
ward the center of the spool as the ribbon is
wound on or unwound from the spool and
which controls the reversing device and de-
feed of the ribbon. |
91. In g type-writing machine, the combi-

nation of a ribbon-spool, a rack, a member _

that engages the rack, a movement of one of
sald last-mentioned elements being trans-
mitted to the other to effect a reversal in the
direction of the feed of the ribbon, and means

 for automatically bringing said member and
rack mto codperation when an end of the rib-

bon 1s approached.

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

nation of a ribbon-snool, a rack, a member
that engages the rack, a movement of one of
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in the direction of the
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‘mitted to the other
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seid last - mentioned elements being trans-
to effect o reversal in the
direction of the fead of the ribbon, and a con-

trolling device for automatically brimging

said member and rack info codperation when
an end of the ribbon is approached, said con-
troliing device comprising a pressing device
that bears on the ribbon &ﬁff automaticaily
moves away from or toward the center of the

anool as the ribbon is wound on or unwound

- fromrthe spool.

saild shiftable means.

93. In & type-writing machine, the combi-
nation of ribbon-spools, driving means for
turning said ribbon-spools, shiftable means
for operatively connecting one spool with and
disconnecting the other from the turning

- means, and means that are actuated directly

by said driving means to effect a shifting 'of

94, In s type-writing machine, the combi-
nation of a pair of ribbon-spools; driving

~ means therefor including two driving parts

30

that are actuated at each printing operstion,
one of said driving parts being employed for
each spool; and automatically-actuated re-
versing means comprising a reversing device
for each spool, each of said reversing devices
being adapted to be brought into codperation
with the associated driving part; and a con-
tact-controlling device for each ribbon-spool
and each of which bears on the ribbon of the

associated spool and determines when the as- |
sociated dmiving part and reversing device

18

may be brought into codperation and the di-
raction of the feed of the ribbon reversed.

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

nation of a pair of ribbon-spools; & pair of

ratchet-wheels one for each spool; a driving-
pawl for each ratchet-wheel; and antomatic-

ally-actuated means which afford an engage-
ment between one pawl and its associated
ratchet - wheel '&ndp which simultaneously
effects a disengagement between the other
pawl and its associated ratchet-wheel when

an end of the ribbon is approached, said ai- 45

tomatically-actuated means comprising a re-

versing device i

contact-controlling device. for each ribbon-

spool and each of which bears on the ribbon

of the associated spool and moves away
from or toward the center of the spool as the
ribbon is wound on or unwound from the
spool and determines when an associated

| driving-pawl may be

reversing device and

“brought into codperation and the direction

of the feed reversed.
Signed at.Syracuse, in the count

.
L

 ALEXANDER T. BROWN.

October, A. D. 1902.

Witnesses: |
- CHARLES J."TONER,
| F; G BDDEL'L.

ice for each spool that is adapted
to be brought into codperation with and to be.
actuated by the associated driving-pawl, a

y of Onon-
daga and State of New York, this 2d day ox
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