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UNITED STATES

PaTENT OFFICE.

JACOB FELBEL, OF NEW YORK, N. Y.,

AND CARL GABRIELSON, OF GREEN-

VILLE, NEW JERSEY; SAID GABRIELSON ASSIGNOR TO SAID FELBEL.

TYPE-WRITING MACHINE.

SEECIFICATION forming part of Letters Patent No. 696,137, dated March 25, 1902.
Application filed May 16,1901, Serial No. 60,634, (No model.)

To all whom it may concern:

Be it known that we, JACOB FELBEL, resid-
ing in the borough of Manhattan, in the city,
county, and State of New York, and CARL
GABRIELSON, residing in Greenville, in the
county of Hudson and State of New Jersey,
citizens of the United States, have invented
certain new and useful Improvements in
Type-Writing Machines, of which the follow-
ing is a specification. '

This invention relatés to the ribbon mech-

anisis of writing-machines; and one of its |

prime objects is so to guide the ribbon in its
movement across the machine from one spool
and through a vibrator to the other spool as
to avoid creasing or folding and cause the
same to lie flat over the printing-point and
also wind smoothly upon the spools.

Other objects are to facilitate the detach-
ment of the spools and to improve the wind-
ing mechanism.

The invention consists in certain eombina-

tions of devices, featuresof construction, and

arrangements of parts, all as will be herein-
after fully set forth, and particularly pointed
out in.the appended claims.

~In the accompanying drawings, Figure 1
is a front elevation of a front-strike writing-
machine, showing the improvements applied
thereto, parts being broken away oromitted,
so as to disclose the invention more clearly.
Fig. 2 is a side elevation of a case for a rib-
bon-spool. Fig. 8is an enlarged cross-section
of a spool, illustrating the manner of releas-
ing the same from its supporting-shaft. Tig.
4 is a detail of a ribbon-spool lock. Fig. 5
is a plan of the top plate, the left-hand side
whereof is broken away, so as to disclose the

‘ribbon - driving mechanism therebeneath.

Fig. 6 is an enlarged elevation of a blank
from which the ribbon-vibrator is formed.
Fig. 7 is a perspective view of a clutch mem-
ber for rotating the main ribbon-shaft. Fig.
8 is a perspective view of the ribbon-vibra-
tor. Fig.9is a perspective view of the thim-
ble. ,

In the several views similar parts are des-
ignated by similar numerals of reference.

The machine-frame comprises a base 1, cor-
ner-posts 2, and a top plate, the latter formed
with a large front opening 4 for the passage

‘the left of Fig. 1.

of the type-bars. (Not shown.) A platen?

is arranged over the top plate, and a segment -

6 below the platen serves as a support for
55

the pivotal ends of the type-bars, said seg-
ment being adapted to be shifted vertically
by links 7 and being guided in its shifting
movements by guides 8, both the segment-
frame and said guides having grooves for

bearing-balls 9. The segmentis also spanned

by a bar 10, upon which is-formed an up-
wardly-directed bifurcated type-guide 11.
The ribbon, which is designated as 12, ex-

tends from side to side of the machine across

the type-bar opening 4 and is wound upon
spools 13, mouanted above the top plate upon
the projecting ends of vertical shafts 14,
which are arranged one at each side of the

type-bar system and forwardly of the platen, .

the spools lying horizontally below the level
of the printing-center, which is indiecated at
15. The upper spool-flange is designated
as 16, the lower as 17, and the cylindrical
core upon which said flanges are fixed as
18. In a vertical slot 19, formed in the pro-
jecting end. of each shaft 14, is mounted
upon a pin 20 a catch comprising a hub-piece
21, ylelding twin arms 22, extending there-
from longitudinally of the shaft, and latches
23, carried by the ends of said arms, the hub,
arms, and latches being preferably integral
and the latter being adapted to catch over
the edges of a c¢ylindrieal perforation formed
in the lower spool-flange 17, as indicated at
A thimble-like hollow
push-button 24, open at ifs lower end, is
fitted loosely over the top of the shaft 14 and
has at said lower end opposite slots 25, in
which the latches 23 play, the upper ends of
the slots 25 being adapted to bear upon the
oblique upper.edges 23* of said latches, so

that by a downward or axial movement of the

thimble they may be forced or cammed to-
ward each other, as at Fig. 3, said arms 22
vielding to permit this spool-releasing move-
ment. The central perforations in both
spool-flanges match the thimble 24, which
projects both above and below said flanges.
The lower flange 17 is also provided with one
or more eccentric perforations for receiving
a short key or stud 26, projecting upwardly
from a collar 27, which is fixed upon the
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1ift the thimble 24 to normal position.

2

shaft 14, and recessed upon its upper side at
28 to receive the lower projecting end of the
thimble 24, said collar resting upon the top
plate 3 and sustaining the shaft 14, The pin
20 is elongated, so as to extend through op-
posite vertical slots 29, formed in the upper

end of the thimble 24, whereby the latter is

prevented from becoming detached from the
shaft.

By pushing down either button 24 the up-
per ends of the slots 25 in the lower portion
of the thimble are caused to bear upon the
cam edges 23* of the latches 23 and force
them inwardly from the position shown at
the left of Fig. 1, thereby releasing the spool,
so that the latter may be lifted from the shaft.
The resiliency of the arms 22 then causes the
latches 23 to spring outwardly, and thereby
In re-
placing the spool it is slipped over the thim-
ble and pressed down, the edge of the cylin-
drical perforation in the lower flange 17 fore-
ing the latches inwardly. The spool is then
rotated until the key 20 registers with the
small eccentric hole in the flange, where-
upon the spool is pressed down to its seat
upon the collar 27 and the latches spring out
aud slip over the upper edge of the cylin-
drical perforation in the flange 17, as at Fig.
1, thereby preventing the spool from becom-
ing accidentally displaced, while the stud 26
keys the spool to the shaft 14. The central
perforation in the core may be of enlarged
diameter to afford clearance for the latches,
as at Iigs. 1 and 3.

Lach of the shafts 14, which are journaled
in bosses 30, formed upon the under side of
the top plate, carries at its lower end a bevel-
gear 31, a friction-spring 32 being compressed
between the boss 30 and the hub of said gear,
o0 as to retard the rotation thereof and pre-
vent the spool from unwinding too freely at
any time, so that the coils of ribbon may not
slip over the edge of the lower spool-flange 17.
Said gear 31 meshes with a bevel-pinion 33,
carried by the forward end of a shaft 34, jour-
naled in hangers 35, depending from the top
plate and carrying at its rear end a bevel-
gear 36, which meshes with a similar gear 37,
mounted upon a main transverse driving-
shaft 38. The latter, it will be understood,
has at its other end a second bevel-gear 37 for
meshing with a gear 36, connected to the other
spool, and either gear 37 may be thrown into
mesh and the other out of mesh by a longi-
tudinal movement of their common shaft 38.
This shaft is journaled in hangers 39 and is
retained in either of its endwise positions by
means of a finger 40, which engages a periph-
eral groove 40%, formed in the shaft, and is
formed upon the forward end of a detent-le-
ver 41, whose rear end is slotted to engage a
fulerum-pin 42, projecting upwardly from g
fixed block 43, the forward end of said bloek
being doubly notched at 44 and the lever be-
ing provided with an antifriction-roll 45 for
engaging the notches, said lever being, as

696,137

usual, spring-pressed rearwardly, so that its
roller may be detained in either noteh, and
hence the shaft 38 retained in either of its
endwise positions, whereby either gear 37
thereon is held in mesh with its companion
gear 36. When the shaft is moved endwise,
the lever 41 is swung upon pivot 42 and also
drawn forwardly as the roller 45 rides over
the point between the notches, the slotted en-
gagement of said lever with the pin 42 per-
mitting this forward movement.

The main shaft 38 is rotated by means of
the usnal carriage-driving spring, the latter
being contained in a barrel 46, to which is
fixed, by means of serews 47 and ears 48, a
sheave 49, carrying the strap which usunally
connects the paper-carriage to the spring-
barrel. To the end that the ribbon may be
wound during the forward movements of the
carriage and the spring-barrel, but not dur-
ing the return movements thereof, a pawl 50
is pivoted upon the spring-barrel and drives
a ratchet-wheel 51, mounted loosely upon the
spring-barrel shaft, and to said ratchet-wheel
is fixed a bevel-gear 52, which meshes with
a similar gear 53, loosely carried upon the
main ribbon-shaft 38. The gear 53 is held in
mesh with the gear 52 by means of a bent
finger 53%, which engages a peripheral hub-
groove 54, formed thereon. A collar 55, fixed
upon the ribbon-shaft by a set-screw 56, is
provided with parallel clutching-fingers 57,
which engage a slotted head 58, also formed
upon the hub of the gear 53, the slots 59 in
said head 58 being clearly shown at Fig. 7.
The fingers 57, which slide in these slots so
as to accommodate the endwise movements
of the main shaft 38, are of such length as to
make a positive driving connection between
the gear 53 and the shaft 38 at both endwise
positions of the latter. Accidental reverse
movement of the ratchet-wheel 51 is prevent-
ed by a gravity-pawl 60, which is pivoted by a
serew 61 upon the same bracket 62 which ear-
ries both the carriage-driving spring-drum
and the shaft-detaining bracket 43. Theshaft
38 is also provided with the usual erank 63.

The middle portion of the ribbon is at each
type impression moved up, so as to cover the
printing-point, and then down, so as to un-
cover the same, by means of a vertically-re-
ciprocating vibrator, the lower end whereof
is pivotally connected at 64 to the forward
end of an operating-lever 65, which is pivot-
ed between itsends at 66 ina lug 67, depend-
ing from the top plate, and is connected hy a
link 68 to the usnal dog-rocker cross-bar 69,
from which is suspended, by means of hooks
70, a universal bar 71, the latter passing
transversely beneath the usual type-operat-
ing key-levers 72. The vibrator, which is
made of thin sheet metal, comprises both an
upright stem 73, whose lower end is connect-
ed to the lever 65, as aforesaid, and also a
cross-head 74, which carries upon its ends a
pairof vertical slides75. Thetwo armscom-

posing the eross-head are folded back upon
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themselves at 76, and the slides are hence

turned toward each other, so that they may
loosely clasp vertical guiding-grooves 77,
formed in the outer side edges of the type-
guide 11. The lower portions of the slides

75 project below and the upper portions:

above the cross-head 74 and are of such
length that the vibrator is enabled to work
freely. Itwill be seen that the slides ove ar-
ranged laterally of the guidiiy device il.
The ribbon, which passes behind the type-
guide and the vibrator and in proximity tothe
platen, is threaded through guiding-slots 78;

formed upon the laterally-arranged upper:

portions of the vibrator-slides 75, and is pre-
vented from npward displacement by means
of outwardly-projecting hooks or projections

- 79, formed upon the upper ends of the slides.
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The slots 78 are preferably open at the top,
so0 as to facilitate the insertion and with-
drawal of the ribbon, the gunard-fingers 80,
which are separated by the slots 78 from the
main portion of the vibrator, extending up in
rear of the ribbon. "

The ribbon lies flat against the rear face
of the vibrator, and hence travels longitudi-

nally past the printing- point in a vertical’

plane, while the direction of its travel toward

‘and away from the vibrator is quite oblique

tosaid vertical plane because of the arrange-
ment of the spools at opposite sides of the

‘machine forwardly of and below the printing-

point. Heretofore in fror ¢-siiiks -mabiines
of this class the vibrator ribbon-guiding slots
have been vertical, and in consequence one
edge of the ribbon would become taut while
the otheredge would be loose and baggy, and
this has proved a great objection, owing prin-
cipally to the tendency of the baggy orslack
edge of the ribbon to become wrinkled, thus
spoiling the ribbon and marring the appear-
ance of the type impressions: In order fo
overcome this difficulty, the ribbon-slots 78

are arranged diagonallyin the vibrator, so

that they diverge from top to bottom, the an-

gle of their divergence being made greater
or less, according to the obliquity of the path-

taken by the ribbon in passing to and from
the vibrator. Owing to the increased spread
of thelower portiousof the ribbon-slots gained
by said divergence the objectionable slack
along the lower edge of the ribbon is taken

up and the longitudinal tension is rendered-

substantially even throughout the width of
the ribbon, so that one edge is neither tichter
nor looser than the other «:l
prevented. Thus it will be seen that the rib-
bon is conducted past the printing-point in a
smooth or flat condition, whether or not it
constantly covers said point.

A further object of the aforesaid angular
arrangement of the ribbon-slots is attained:
in connection with the movements of the vi-

bratorin covering and uncovering the print-
ing-point. ITeretofore, owing to.the thread-
ingoftheribbon through the vertical vibrator-
slots above alluded to, the resistance on the

wrmkioag is,

<>
O

part of the ribbon to the lifting action of the
vibrator has generally taken the form of a
longitudinal tension along the upper edge of
theribbon, due to the natural downward drag
thereof, while its lower edge has been corre-

70

spondingly loose and baggy. The lifting ac-

tion of the vibrator being applied directly to
this loose lower edge, which was forced up
while the upper edge moved but little, if any,

it will be understood that in such prior strue--

tures the ribbon became wrinkled or shirred.
By the present eonstruction, however, the

ribbon is caused to overhang or ride face-

wise upon the diverging vibrator edges 81,
and hence the natural downward drag of the
ribbon is sustained by said edges throughout
their length. The edges 81 taken together
have a wedging action when rising, and as-
suming that the outlying portions of the rib-
bon are held taut it will be perceived that an
upward movement of the vibrator would have
practically notendency to shir the ribbon, but
only to wedge or stretch it moretightly across
the vibrator, and hence that the ribbon must
either rise or be rent asunder.
fore be understood that by separating or di-

verging the guiding edges 81 the latter are

given more or less bite upon all portions of
the width of the ribbon and eause the latter
not only to stretch smoothly across the vibra-
tor, but also:to rise positively therewith, so
that there is but little occasion to rely upon
the lifting force applied by the vibrator ai-
rectly against the under edge of the ribbon.
The ribbon isconducted edgewise to and from
the ribbon-vibrator at obtuse angles and is
turned around said diverging edges, without,
however, being folded thereover. The ribbon
may be regarded as engaging the vibrator
angularly saddlewise instead of vertically on
edge, and if from any cause the longitudinal
tension of theribbon should be increased still
the part riding over these angles would not
wrinkle or fold, but would only be rendered
smoother and would be even more effectively
controlled by the rising vibrator. It will be
understood, therefore, that one of the impor-
tant functions of the diagonals 81 is to give

the vibrator a more complete control of the:
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ribbon than heretofore has beén found possi- -

ble, so that the latter may be reciprocated
rapidly without danger of bagging or wrink-
ling, even though occasionally subjected to
considerable longitudinal stress. So long as
said diagonals perform this funetion it is not

-essential that the spools be arranged below

the lever of the vibrator-slots, although this
arrangement is preferred, because it renders
the platen and the paper thereon more acces-
sible to the operator.

It will be seen at Fig. 5 that the plane of
the ribbon as it leaves the vibrator is oblique
to the vertical plane in which it must travel
when it winds upon the spool, and in order
to guide it smoothly to the spool-core the rib-
bon is given a slight twist Letween the vibra-
tor and the core, as at 12¢, said twist being
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produced by passing the ribbon through a

‘rearwardly-inclined guiding-slot 82, Fig. 2.

This slot separates a pair of lips 83, formed
obliguely upon the inner side of a bottom-
less spool-case 84, which is secured upon the
top plate by ears 85 and screws 86, said case
being formed of a curved metal strip whose

‘ends are secured together at 87 and provided

with upwardly and wearwardly extending
horns or supports 38 for the guiding-lips 83.
By this means the upper edge of the ribbon is
deflected rearwardly at 12°. The forward lip
83 overlies the ribbon more or less, and there-
by counteracts the tendency of the latter
when under tension to creep upwardly and
ride over the previously-wound coils or to
crowd between the top flange of the spool and
said coils. In practice it has been found that

.by the provision of the oblique guiding-slots

32 at the spools and the oblique slots 78 at
the vibrator the ribbon will wind smoothly
from spool to spool and may be vibrated for
a considerable vertical distance at thé print-
ing-point without liability of becoming either
folded or wrinkled even when subjected to
considerable longitudinal stress.

‘What we claim as new, and desire to secure
by Letters Patent, is—

1. In a type-writing machine, the combina-
tion of a spool-shaft having a slot, a spring-
arm fixed therein and having at ite free end
a lateh which is provide: vii ius upper side
with a cam edge, a ribbon-spool comprising
a core and a flange on each end thereof, each
flange having a perforation and the core hav-
ing a bore or perforation of greater diameter
than the perforation in the flange, a recessed
supporting-collar fixed on said shaft and hav-
ing a pin to engage an eceentric hole in the
lower flange, and a thimble mounted toslide
on said shaft and projecting above and be-
low the spool-flanges and slotted to provide a
portion to engage said cam edge.

2. Ina type-writing machine, the combina-
tion of a shaft, oppositely-projecting latches
mounted thereon, a spool locked upon the
shaft by said latches, means for releasing the
spool from the control of said latches, and in-

dependent means for both supporting and

keying the spool to the shaft.

3. In a type-writing machine, the combina-
tion of ashaft, spring-arms 22 mounted there-
on, latches 23 carried upon the ends of said
spring-arms, a spool mounted upon said shaft
and having a flange prr, .- c2 s7ith & central
perforation over whose edge said latches
catch, eam portions 23* formed upon said
latches, and thimble 24 sliding upon said shaft
and having means for engaging said cam
edges, whereby the latter and the spring-arms
restore the thimble to normal position when

‘the latter is relieved of pressure,.

4. In atype-writing machine, the combina-
tion of a shaft, spring-arms 22 mounted there-
on, latches 28 carried by the ends of said
spring-arms, a spool mounted upon said shaft
and having a flange provided with a central

perforation over whose edge said latches
cateh, cam portions 23* formed upon said
latches, thimble 24 sliding upon said shaft and
having means for engaging said cam edges,
collar 27 fixed upon said shaft, and pin 26 ear-
ried by said collar and engaging an opening
in the spool.

5. In atype-writing machine, the combina-
tion of ashaftslotted longitudinally atitsend,
a cateh mountedinsaid slot upon a transverse
pin 20and consisting of hub portion 21,spring-
arms 22, and latches 23 having cam edges 232,
collar 27 mounted upon said shaft, a ribbon-
spool having centrally-perforated flanges and
abutting againstsaid collar 27, the edge of the
perforation in one of said flanges being en-
gaged by said’latches, a thimble 24 mounted
upon the shaft and extending through the
spool into a recess 28 formed in said collar,
slots 25 in said thimble, and pin 26 upon said
collar engaging a perforation in the spool.

6. In a front-strike writing-machine, the
combination with a platen, of a pair of ver-
tieal shafts arranged forwardly thereof at op-
posite sides of the machine, a ribbon-vibrator
arranged between the spools and in proximity
to the platen, a vertical slot formed in the
upperend of each shaft,a cross-pin extending
through each slot, integrally-formed spring-
arms mounted upon said cross-pin and hav-
ing portions which project from said slot, a
collar fixed upon each shaft below said arms,
2 horizontal spool mounted upon each shaft
and having upper and lower centrally-per-
forated flanges, the projections upon said
arms engaging the edge of the perforation in
the lower flange, a vertical thimble mounted
upon each shaft and extending through the
spool into a recess formed in said collar, ver-
tieal slots formed in the lower end of said
thimble, the projections upon said arms pass-
ing through said vertieal slots and having
cam edges which are engaged by the upper
ends of said slots, and means for keying the
spool to the shaft.

7. In a type-writing machine, the combina-
tion with a platen, of a vertical spool-shaft
arranged forwardly thereof, a spring-arm car-
ried by said shaft, a latch carried upon the
free end of said spring-arm, a cam edge on
the upper side of said lateh, a ribbon-spool
mounted upon the shaft and having a flange
engaged by said lateh so asto prevent up-
ward movement of the spool, a vertical slide
acting on said cam edge to release the spool
and reacted on by said cam edge and said
spring-arm so as to be restored thereby to
normal position when relieved of pressure.

8. Inatype-writing machine, the combina-
tion of a shaft having a longitudinally-slotted
end, a transverse pin 20 fixed in the shaft
and having projecting ends, a thimble fitted
loosely over the shaft and having slots en-
gaged by the projecting ends of said pin,
slots formed in the lower end of said thimble,
latches formed upon yielding arms mounted
in said shaft-slot and projecting through said
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thimble-slots,aribbon-spool having centrally-
perforated flanges fitting over'said thimble,
a collar upon the shaft for supporting the

.ribbon-spool, and means for keying the rib-

bon-spool to the collar.
9..In a ribbon-winding mechanism of a

type-writing machine, the combination of a |

pair of shafts 34, a ribbon-«nanl connefed to
each shaft, a gear 86 upon wach said shaft, an
endwise-movable main driving-shaft 38 hav-
ing gears for meshing with the gears 36, a
collar 55 fixed upon said driving-shaft and
having integral cluteh-fingers 57 extending
longitudinally of the shaft, a gear 53 loosely
placed upon the driving-shaft and having
slots 59 engaged by said clutch-fingers, and
also having a peripheral groove 54, a finger

“entering said groove and preventing the gear

from moving longitudinally of the shaft, and
means for rotating said gear. - «

10. In a type-writing machine, the combi-
nation of a platen, a ribbon-vibrator formed
of sheet metal and consisting of a stem, a
cross-head carried thereby, slides formed
upon the opposite ends of the cross-head, the
latter being folded at each end so that the

~slides are turned toward each other, fixed
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guides arranged between said slides and en-
gaged thereby, and ribbon-guiding slots
formed integrally upon said slides.

11. In a type-writing machine, the . ombi-
nation of a platen,aribbor vibrator consisting
of a stem, a cross-head carried thereby, and
slides formed upon the opposite ends of the
cross-head, thelatter being folded at each end
so that the slides are turned toward each
other, fixed guides .arranged between said
slides and engaged thereby, upwardly-pro-
jecting ribbon-guiding fingers 80 formed in-
tegral with said slides, and hooks 79 also
formed upon said slidesand overhanging said
ribbon-guiding fingers.

12. In afront-strike type-writing machine,
the combination with a platen, of a pair of
ribbon-spools mounted at opposite sides of
the machine and forwardly of the platen, and

. an upright vibrator for moving a portion of
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the ribbon tocover and uncover the printing-
point, said vibrator having downwardly-di-
verging slots through which the ribbon is
threaded, and the ribbon being arranged to
pass edgewise from said spoolsto the vibrator
and at an angle to the latter and to fturn
through said diverging slcfs withoutf+'ding.

13. In a front-strike w.iiing-machine, the
combination with a platen, of a pair of rib-
bon-spools mounted forwardly thereof at op-
posite sides of the machine and below the
printing-point, and a vibrator mounted in
proximity to the printing-point and having
at its sides opposite downwardly-diverging
ribbon-guides around which the ribbon turns
without folding.

14. In a front-strike writing-machine, the
combination with a platen, of a pair.of rib-
bon-spools mounted at opposite sides of the

5

machine forwardly of the platen, a vibrator
standing normally below the printing-point,
and a vertical guide upon which said vibrator

slides, the latter having ribbon-gniding slots 7

arranged laterally of said vertical guide and
diverging from their upper to their lower
ends.

15. In a front-strike type-writing machine,
the combination with a platen, of an upright
ribbon-vibrator haviag downwardly and ouat-
wardly sloping side edges over which the rib-
bon rides facewise without folding and also

‘having upwardly-directed fingers for passing

behind the ribbon, and fixed ribbon-guides
arranged at opposite sides of the machine
forwardly of the vibrator.

16. In a front-strike writing-machine, the
combination with a platen, of a pair of spools
arranged forwardly thereof and below the
printing-point and at opposite sides of the

75
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machine, a ribbon-vibrator arranged in front -

of the platenand in proximity to the printing-
point, the spools and the vibrator being so-ar-
ranged that the ribbon approachesand leaves
the vibrator while traveling edgewise, and
means at the vibrator for taking up slack in
the lower portion of the.ribbon.

17. In a front-strike writing-machine, the
combination with a platen,of a pairof ribbon-
spoolsarranged atthesidesof the machineand
forwardly of the platen, and means forlifting
the middle portion of the ribbon between the
spools to cover the printing-point, said means
including apairof diverging edgesover which
the ribbon rides facewise and in an unfolded
condition.

18. In a front-strike writing-machine, the
combination with aplaten and a pair of spools

gt
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arranged forwardly thereof at opposite sides -

of the machine, of a ribbon extending from
spool to spool, medns for causing the ribbon
to travel in a vertical plane past the printing-
point, means for conducting the ribbon edge-
wise toward and away from the printing-
point in a direction oblique to said vertical
plane and without folding the ribbon, and
means for taking up slack in the lower edge
of the ribbon.

19. In a front-strike writing-machine, the
combination with a platen anda pairofspools
located forwardly thereof and at opposite
sides of the machine, of a vibrator arranged
forwardly of the printing-point and having
a rear vertical face behind which the ribbon
travels, and slots 78 arranged diagonally in
the vibratorand diverging from top to bottom,
the ribbon being threaded through said slots
and,without folding,extendingoutwardly and
forwardly to the ribbon-spools.

20. In a front-strike writing-machine, the
combination with a platen, of a pair of rib-
bon-spools arranged forwardly thereof upon
opposite sides of the machine, a vertically-
moving vibrator having oppositely-diverging
edges 81, and a pair of fixed guides for con-
trolling the diveetion of travel of the ribbon
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s0 that the latter is eaused to ride facewise
over said edges 81 without folding. -

" 21. Inatype-writing machine, the combina-
tion of a platen, a ribbon-vibrator formed of
sheet metal and consisting of a stem, a cross-
head earried thereby, and slides formed npon
the opposite ends of the cross-head, the lat-
ter being folded at each end so that the slides
are turned toward each other, fixed gnides ar-
ranged betweensaid slidesand engaged there-
by, and diverging ribbon-gnidingslote. "y rmed
upon said slides. '

22. In a front-strike writing-machine, the
combination with a platen and a pair of hori-
zontally-disposed ribbon-spools arranged for-
wardly thereof and at opposite sides of the
machine, of a vertically-disposed vibrator ar-
ranged in proximity to the printing- point,
and means between the vibrator and each
spool for giving the ribbon a twist and pre-
venting it from creeping or working over to-
ward the end of the spool. .

23. In a front-strike writing-machine, the
combination with a platen and a pair of rib-
‘bon-spools arranged forwardly thereof and at
opposite sides of the machine, of a vibrator
arranged in proximity to the printing-point,
and upright rearwardly-inclined ribbon-guid-
ing slots arranged in proximity to the spools
for preventing the ribbon from ereeping or
working upwardly upon the spools.

24. In a front-strike writing-machine, the
combination with a platen, of a pair of spools
arranged forwardly thereof and at orposite
sides of the machine, a “fizrator having di-
verging ribbon-guiding slots and arranged in
proximity to the printing- point, and rear-
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vardly-inclined ribbon-guidingslotsarranged
at the spools,

25. In a front-strike writing-machine, the
combination with a platen, of a pair of hori-
zontal ribbon-spools arranged forwardly
thereof and at opposite sides of the machine,
a spool-case 84 for each spool having rear-
wardly-inelined guiding-lips 83, and a verti-
cally-movable vibrator having diverging rib-
bon-guiding slots and arranged in proximity
to the printing-point,

26. In a front-strike writing-machine, the
combination with a platen, of a pair of hori-
zontal ribbon-spools arranged forwardly
thereof at opposite sides of the machine, and
spool-cases 81 each formed of a curved metal
strip whose ends are secured together and pro-
vided with upwardly and rearwardly extend-
ing horns or supports 88 for inclined ribbon-
guiding lips 83.

27. In a front-strike writing-machine, the
combination of a platen, a ribbon-vibrator, a
pair of flanged ribhon-spools, and spool-cases
having each an inclined edge for directing the
ribbon to the spool and for preventing the
ribbon from working endwise of thespool and
crowding between coils of the ribbon and the
flange of the spool.

Signed at the borough of Manhattan, city
of New York, in the county of New York
and State of New York, this 9th day of May,

A. D, 1901,
JACOB FELBEL.
CARIL GABRIELSON.
Witnesses:
K. V. DoNovax,
E. M. WELLS.

40

45

50

55

6¢

65




