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GRORGE B. BRAND, OF SYRACUSE, NEW YORK, ASSIGNOR TO THE MONARCH TYPE-
WRITER COMPANY, OF SYRACUSE, NEW YORXK, A CORPORATION OF NEW YORK.

TYPE-WRITING MACHINE.
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To all whom 48 may concern:

Be it known that I, Gmoree B. Braxp,
citizen of the United States, and resident
of Syracuse, in the county of Onondaga and
State of New York, have invented certain
neww and useful Improvements in Type-
Writing Machines, of which the following
is a specification.

My invention relates to typewriting ma-
chines and more particularly to automat-
ically actuated mechanism for effecting a re-
versal in the direction of the feed of the
ribbon.

The main object of my invention is to
provide, in mechanism of the character
specified, safety devices or means which will
insure the proper actuation of the revers-
ing mechanism.

To the above and other ends which will
hereinafter appear, my invention consists
in the features of construction, arrange-
ments of parts and combinations of devices
to be hereinafter described and particularly
pointed out in the appended claims.

In the accompanying drawings wherein
like veference characters indicate corrve-
sponding parts in the various views, Figure
1 is a fragmentary top plan view, with
parts in section and parts broken away, of
so much of a Monarch typewriting machine
as is necessary to 1llustrate my invention in
its embodiment therein. Tig. 2 is an end
view of the upper portion of the machine,
looking in the dirvection of the arrow in
Fig. 1 and with paits broken away and parts
in section. Fig. 3 is a detall vertical sec-
{ional view of one of the ribbon spools and
gome of the associated mechanism, the sec-
2 of Fig. 4 and
looking in the direction of the arrow at said
line. Fig. 4 is a detail bottom view of one
of the ribbon spools. TFig. 5 is a detail top
plan view showing a portion of the ribbon
reversing mechanism associated with the
right-hand ribbon spool and illustrating one
of the safety stops in action. :

While my invention is intended primarily
as an improvement on the ribbon mechanism
shown in the patent to George A. Seib, No.
908,703, dated January 5th, 1909, it shounld
be understood that from certain aspects of
the invention it may be embodied in an en-
tirely different form of ribbon mechanism
and that while T have shown the invention
employed in a Monarch machine it may be

Specification of Letters Patent.
Application filed March 15, 1909.

Patented June 7, 1910.
Serial Wo. 483,416,

embodied in other styles of typewriting ma-
chines.

The frame of the machine comprises cor-
ner posts 1 surmounted by a top plate 2 on
which the usual carviage (not shown) is
mounted to travel from side to side of the
machine, the carriage carrying the usual ro-
tative platen 3 diagrammatically illustrated
in Fig. 2. The carriage is propelled by the
usual spring drum 4 connected to the car-
riage by a band in the usual manner. A
spring-pressed pawl 5 connects the drum to
a ratchet wheel 6 mounted coincident with
the axis of the spring drum. By this con-
struction the ratchet wheel 6 is turned to
move with the spring drum during the letter
spacing movements of the carriage. A bevel
gear T is connected to the ratchet wheel 6
and meshes with a companion bevel gear 8
which loosely surrounds a shaft 9. The
shaft 9 extends transversely of the machine
and is adapted to move longitudinally in
bearings in depending studs 10 and 11 on
the top plate as well as to rotate freely there-
in. The bevel pinion 8 has a hub 12 pro-
vided with a civeamferential groove 13
thevein for the reception of fingers 14 of a
depending forked member which is secured
to the top plate of the machine. By this ar-
rangement the bevel pinions 7 and 8 are con-
stantly maintained in mesh irrespective of
the longitudinal movement or longitudinal
position of the shaft 9. The hub 12 is also
provided with an annular flange 15 with op-
positely disposed notches therein for the re-
ception of fingers 16 which project parallel
with the shaft 9 from a collar 17 that sur-
rounds the shaft 9 and is secured thereto by
a screw 18. This construction provides what
corresponds to a splined connection between
the shaft 9 and the bevel pinion 8, so that
while the shaft 9 is free to be moved longi-
tudinally independently of the bevel pinion
8 it is at all times connected to the bevel
pinion to be votated thereby. The shaft 9
has a civcumferential groove 19 therein in
which the free end of a lever 20 is received,
the lever being pivoted at 21 to a fixed sup-
port 22. The lever carries an anti-friction
roller 28 which is adapted to be received
in either of the depressions 24 or 25 in a
controlling member 26. This controlling
member has a stem 27 that is received and
works in an opening in the fixed support 22
and is pressed forwardly by an expansion
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spring 28 which bears at one end against
the bottom wall of the opening in the fixed
support 22 and at its opposite end against
the rear end of the stem 27, thus tending to
press the controlling member 26 forward.
This controlling device performs its usual
function of assuring a complete Iongitudinal
movement of the shaft 9 in either direction
and of retaining it against accidental dis-
placement in either of its shifted positions.
The shaft 9 is or may be provided with the
usual cranks at the ends thereof by which
the shaft may be turned by hand.

The shaft 9 is provided near each end
portion thereof with a bevel pinion 29 which
1s fixed thereto and coSperates with a com-
panion bevel gear 80 secured to the rear end
of a shaft 31 that extends fore and aft of
the machine and is mounted to turn in bear-
Ing openings in depending brackets or Ings
32 on the top plate of the machine. The
forward end of the shaft 81 is likewise pro-
vided with a bevel pinion 33 codperative
with a bevel gear 34 secured to a vertically
disposed ribbon spool shaft 85 mounted to
turn in a bearing 36 on the top plate of the
machine. The ribbon spool shaft 35 ex-
tends through its bearing opening above
the top plate of the machiné and codperates
in the usual manner with a ribbon spool 37
which is fixed to turn with the shaft but is
detachable therefrom. A collar 85° is fixed
to the ribbon spool shaft 85 above the top
plate to form a support for the shaft on the
top plate and for the spool on the shaft. A
bottomless ribbon spool casing 88 surrounds
the ribbon spool and is provided with in-
wardly projecting ears 39 secured to the top
plate of the machine by screws 40. The
ribbon 41 passes through an opening 42 in
one ribbon spool casing and extends through
the guide openings in a ribbon vibrator 43
and thence through the opening 42 in the
other ribbon spool casing to the spool con-
tained in said casing.

The main driving shaft 9 is provided near
each end thereof with a worm 44 which is
secured to the shaft. A gravity pawl 45 is
pivoted on a shouldered screw 46 to a bracket
arm 47 depending from a plate 47+ secured
to the top plate of the machine by screws 48.
There is one of these gravity pawls provided
for each of the worms 44 and an engaging
nose 49 on each pawl is adapted to co-act
with its associated worm when the pawl is
in the operative position. REach gravity
pawl is provided with an upright arm 50
with which a controlling rod 51 cobperates
as shown in Fig. 2 to maintain the substan-
tially horizontally disposed arm of the pawl
in the elevated position and out of engage-
ment with its cooperative worm. Depend-
ing bracket arms 52 formed on the plate 47=
from which the bracket arm 47 projects, are
perforated to form bearing openings for the
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reception of the sliding rod 51 so that said
rod is free to move longitudinally in its
bearing openings. A coiled expansion spring
53 surrounds each controlling rod 51 and
bears at one end against a collar 54 secured
to its associated rod by a set screw 55, the
spring bearing at its opposite end against
one of the associated bracket arms 52. The
forward end portion of the controlling rod,
where it extends beyond the forward bracket
arm 52, is provided with an upwardly pro-
jecting finger 56 which extends through an
opening 57 in the top plate of the machine
and into the companion ribbon spool casing
where it is received in a slot 58 in one end of
a lever 59 pivoted at 60 to the top plate of
the machine beneath the companion ribbon
spool 57 and provided at its opposite end
with an anti-friction roller 61 which pro-
jects upwardly from the lever as shown in
Fig. 2.

From an inspection of Figs. 3 and 4 it
will be observed that each of the ribbon
spools 37 has a cam or controlling device 62
pivoted to the bottom flange thereof as ab 63
in bearing ears 63% so that the free end por-
tion 64 of the cam is adapted to drop to the
operative position as will hereinafter clearly
appear. A leaf spring 65 is secured at one
end as at 66 to the bottom flange of the rib-
bon spool and bears at its free end on the
top of the member 62 so as to force the free
end thereof down when it is free to receive
a downward movement. An angular lever
is pivoted to the ribbon spool at 67 and is
provided with a substantially horizontally
disposed arm 68 and an upright arm 69.
The arm 69 extends through an opening in
the lower flange of the ribbon spool and ad-
jacent to the core of the ribbon spool so that
the coils of the ribbon may surround the
arm as indicated in Fig. 8 and hold the le-
ver in its normal position. The horizon-
tally disposed arm 68 extends beneath the
controlling member or cam 62 so that when
the parts are in the position shown in Fig.
3 the cam will be held in the elevated posi-
tion against the bottom flange of the ribbon
spool and at a greater elevation than the
top of the roller 61. It should be under-
stood, however, that when the ribbon is
about exhausted from, say, the right-hand
spool the arm 69 will be freed, thus allow-
ing the cam to move down to an operative
position where it is codperative with the
anti-friction roller 61 on the lever 59 during
a further rotation of the ribbon spool. A
turning of the cam at this time effects an ac-
tuation of the lever 59, thereby moving the
companion rod 51 toward the front of the
machine to release the companion gravity
pawl 45, thereby enabling the pawl to drop
to the operative position into engagement
with the associated worm 44. A continued
rotation of the shaft or driver 9 will cause
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the shaft to be moved longitudinally or self

shifted to the right through the engage-

ment of the worm with its associated pawl,
thus engaging the right-hand bevel pinions
29 and 30 and disengaging .the correspond-
ing bevel pinions at the other side of the
machine. The effect of this is to connect
the right-hand ribbon spool with the main
driving shaft and disconnect the left-hand
ribbon spool therefrom so that the direction
of the feed of the ribbon is reversed.

It should be understood that the reversing
devices and ribbon spool rotating mechan-
isin between the shaft 9 and the ribbon spool
at one side of the machine is the same as
that employed at the other side and the same
reference numerals therefore have been em-
ploved to designate the corresponding parts
of such mechanism at both sicdes of the ma-
chine.

1t might sometimes occur in an unusually
apid movement of the carriage from right
to left, as in a tabulating operation for in-
stance, that a cam 62 would turn so rapidly
past the anti-friction roller 61 that the cam
would be brought out of codperation with
the anti-friction roller 61 before the released
gravity pawl has properly engaged its worm
and before the reversing mechanism has had
an opportunity to complete its operation.
This would be particularly liable to happen,
for instance, if the gravity pawl should, in
its downward movement, rest on the crown
of the thread of the worm at the instant
when it drops downward; and the rapid
rotation of the worm may not enable the
pawl to seat itself in a groove in the worm
and thus effect a longitudinal shifting of
the shaft 9. One of the main objects of
my present invention is to provide means to
overcome this diffienlty and to assure a
proper cotperation between each of the
gravity pawls and its associated worms and
to insure the proper actuation of the parts
to effect a reversal in the direction of the
feed of the ribbon. To this end I have pro-
vided a sheet metal safety device or stop
70 within each of the ribbon spool casings.
This stop 70 is substantially V-shaped in
cross section as shown in Fig. 2 and is fixed
in place by one of the screws 40 which se-
cures the companion ribbon spool casing to
the top plate. In the normal operation of
the reversing mechanism a reversal in the
direction of the feed of the ribbon should
be effected just before the cam 62 on, say,
the right-hand ribbon spool reaches the posi-
tion itis shown in Fig.1. In short, the parts
shown in Fig. 1 at the right-hand side of
the machine are in the positions which they
assume just after the gravity pawl has been
released and a longitudinal shifting move-
ment of the shaft 9 to the right has been
effected. This brings the right-hand bevel

pinions 29 and 80 into codperation to wind

3

the ribbon on the right-hand ribbon spool
instead of winding it on the left-hand rib-
bon spool. Should the right-hand cam 62
pass to the right beyond the position shown
in Fig. 1, (where ordinarily the reversal in
the direction of the feed should be effected ).
without a shift of the shaft 9 being effected,
the cam 62 will be arrested by the stop 70
in the position shown in Ifig. 5 where the
high portion or dwell on the cam 62 still co-
operates with the anti-friction roller 61 to
hold the releasing rod in its forward posi-
tion and allow the gravity pawl to still
maintain its engagement with its associated
worm or be in a position to engage the
worm. The stop 70 at this time likewise
arrests the right-hand ribbon spool against
further rotation from left to right and in-
sures a longitudinal shifting movement of
the shaft 9 to the right to bring about an
engagement between the right-hand bevel
pinions 29 and 30 and thus effect a reversal
in the direction of the feed of the ribbon.
It will be seen therefore that the two safety
stops or devices insure a proper actuation of
the parts to effect a reversal in the direction
of the feed of the ribbon in the event of the
reversing mechanism for either spool, which
is ordinarily sufficient without the aid of the
stops, failing to work properly. Trom an
inspection of Fig. 2 it will be seen that the
safety devices or stops T0 are out of the
paths of the cam 62 when the latter are in
the normal or inoperative positions, so as
not to obstruct the rotation of the spools.
When, however, either of the cams 62 drops
to its operative position it will be brought
into the path of the companion stop and
will co-act therewith in the event of the cam
passing beyond the rotative position which
1t ordinarily assumes when the parts are
shifted to reverse the feed.

From the foregoing description it will be
understood that each worm 44 constitutes a
shiftable reversing device; that each grav-
ity pawl 45 is in the nature of an angle
lever, trip or tripping lever and constitutes
a companion reversing device which yield-
ingly engages its cobperative reversing de-
vice or worm 44; that each of the cams 62
constitutes a controlling device which 1s
moved or is rotated as the ribbon is fed;
that each gravity pawl 45 or veversing de-
vice is under control of one of the control-
ling devices 62 through an intermediate
lever 59 beneath the associated ribbon spool
and the associated spring-pressed slidable
rod 51 and that each of said levers 39 and
its rod 51 are positively connected.

Various changes may be made without de-
parting from the spirit and scope of my
invention.

What I claim as new and desire to secure
by Letters Patent, is:—

1. In a typewriting machine, the combi-
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4.

nation of a ribbon spool, ribbon feed and
reversing mechanism comprising two coop-
erative devices one of which turns at all
times with the ribbon spool and the codper-
ation between which™ devices ordinarily
brings about a reversal in the direction of
the feed of the ribbon at a predetermined
point in the feed thereof, and a safety de-
vice for arresting one of said devices if it
should pass beyond the position it ordinarily
attains when the reversal is effected, in order
to insure an operation of the reversing
mechanism,

2. In a typewriting machine, the combi-
nation of a ribbon spool, ribbon feed and
reversing mechanism comprising two codp-
erative devices one of which is a cam that
tuins at all times with the ribbon spool and
ordinarily brings about a reversal in the
direction of the feed of the ribbon at a pre-
determined point in the feed thereof, and
means for arresting said cam if it should
pass beyond the position it ordinarily at-
tains when the reversal is effected, in order
to insure an operation of the reversing
mechanism.

3. In a typewriting machine, the combi-
nation with ribbon feed and reversing mech-
anism which ordinarily effects a reversal in
the divection of the feed of the ribbon at a
predetermined point in the feed thereot,
sald reversing means comprising a control-
ling device, means whereby said controlling
device is moved as the ribbon is ted, and
means controlled by the ribbon for main-
taining said controlling device in the nop-
erative position until just before an end of
the ribbon is reached and for then affording
a movement of said controlling device to the

operative position, of a safety device nor-

mally out of the path of said controlling
device but in the path thereof when the con.
trolling device is in the operative position
and adapted to codperate therewith to ar-
rest said controlling device.

4. In a typewriting machine, the combi-
nation with ribbon feed and reversing mech-
anism which ordinarily effects a reversal in
the direction of the feed of the vibbon at-a
predetermined point in the feed thereof,
said reversing means comprising a control-
ling cam, means whereby said controlling
cam is moved as the ribbon is fed, means
controlled by the ribbon for maintaining
said controlling cam in the inoperative po-
sition until just before an end of the ribbon
is reached and for then affording a move-
ment of said controlling cam to the opera-
tive position, of a safety device normally
out of the path of said controlling cam but
in the path thereof when the controlling
cam 18 1n the operative position and adapted
to codperate therewith to arrest said con-
trolling cam if it should pass when in the
operative position beyond the point where

960,804

the reversing operation ordinarily takes
place.

5. In a typewriting machine, the combi-
nation of step-by-step ribbon feed mechan-
1sm and ribbon.reversing mechanism which
ordinarily effects a reversal in the direction
of the feed of the ribbon at a predetermined
point in the feed thereof, said reversing
mechanism comprising a controlling device;
means whereby said controlling device is
moved at each step-by-step feed of the rib-
bon; two parts which by their cooperation
effect the reverse, one of said parts being un-
der control of said controlling device ; means
whereby one of said parts may yieldingly
engage the other; and a safety device adapt-
ed to arrest the movement of said control-
ling device.

6. In a typewriting machine, ribbon feed
and reversing mechanism including a con-
trolling device that moves at each step-by-
step feed movement of the ribbon, a shift-
able part, coperative means to produce a
change in the direction of the feed of the
ribbon when said shiftable part is shifted, a
cobperating part, means for causing said
codperating part to yieldingly engage said
shiftable part, said cosperating part being
under control of said controlling device, and
a safety device cobperative with said con-
trolling device when the latter is in the op-
erative position to arrest it if it should pass
beyond the position where the reversal is
ordinarily effected.

7. In a typewriting machine, the combi-
nation of a pair of ribbon spools; a rotary
and endwise movable driving shaft common
to both spools and having two worms there-
on; two trips adapted to fall by gravity into
engagement with said worms to shift said
shaft endwise to connect it with one or an-
other of said spools; two spring-pressed rods
for normally holding said trips away from
said worms; devices on said ribbon spools
brought into operation when the ribbon is
nearly exhausted from a spool to move one
of the spring-pressed rods to allow its trip
to drop into engagement with its Worm;
and stops which are adapted to codperate
with said devices on the ribbon spools.

8. In a typewriting machine, the combi-
nation of a pair of ribbon spools; a rotary
and endiwise movable driving shaft common
to both spools and having two worms there-
on; two trips adapted to fall by gravity into
engagement with said worms to shifi said
shaft endwise to connect it with one or an-
other of said spools; two spring-pressed rods
for normally holding said trips away from
said worms; devices on said ribbon spools
brought into operation when the ribbon is
nearly exhausted from a spool to move one
of the spring-pressed rods to allow its trip
to drop into engagement with its worm ; and
fixed stops, said stops being out of the paths
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of said devices on the ribbon spools when the
devices are in the inoperative positions bub
in the paths of said devices when the latter
are in the operative positions.

9. In a typewriting machine, the combi-
nation of a pair of ribbon spools; a rotary
driving shaft common to both spools and
having two worms thereon ; two trips adapt-
ed to fall by gravity into engagement with
said worms to shift said shaft endiise to
connect it with one or another of said spools;
two spring-pressed rods for normally hold-
ing said trips away from said worms; de-
vices on said ribbon spools brought into op-
eration when the ribbon is nearly exhausted
from the spools, each of said devices being
operative to move one of the spring-pressed
rods to allow its trip to drop into engage-
ment with its worm; and fixed stops, said
stops being out of the paths of said devices
on the ribbon spools when the devices are in
the inoperative positions but in the paths of
said devices when the latter are in the op-
erative positions, said stops being so located
that they do not codperate with said devices
until after said devices have passed the posi-
tions where they ordinarily co-act opera-
tively with said spring-pressed rods.

10. In a typewriting machine, the combi-
nation of a pair of ribbon spools; a rotary
driving shaft adapted to be shifted endwise
to gear it to one or the other of said spools;
a shifting worm on said driving shaft; a
trip adapted to fall by gravity into engage-
ment with said worm; a spring-pressed rod
for normally holding said trip in inopera-
tive position: means on a ribbon spool
bronght into opevation when the ribbon is
nearly exhausted from a spool, for positively
moving said rod in the direction of ifs
jength agninst the tension of its spring to
allow said trip to drop into engagement with
said worm; and a stop adapted to engage
the said positive moving means on the asso-
ciated ribbon spool if the positive moving
means should move beyond the position
where it is ordinarily located at the time
when the reversal in the direction of the
feed of the ribbon is effected by said means.

11. In a typewriting machine, the combi-
nation of a pair of ribbon spools; a rotary
driving shaft adapted to be shifted endiwise
to gear it to oue or the other of said spools;
a shifting worm on said driving shaft: a
trip adapted to fall by gravity into engage-
ment with said worm; a spring-pressed rod
for normally holding said trip in inopera-
tive position, a shifting device on a ribbon
spool brought into operation when the rib-
bon on a spool is nearly exhausted from the
spool for positively moving said rod in the
divection of its length against the tension
of its spring to allow the trip to drop by
gravity into engagement with said worm, a
safety stop normally out of the path of said

shifting device when it is in the inoperative
position but in the path of said shifting de-
vice when the latter is in the operative po-
sition. :

12. In a typewriting machine, the combi-
nation of two ribbon spools mounted to
turn on vertical axes; a driving shaft adapt-
ed to be shifted endwise to gear it to one or
the other of said spools: two worms on said
driving shaft; trips adapted to #all Dby
gravity into engagement with said worms;
spring pressed slidable rods for normally
gravity into engagement with said worms;
levers pivoted under the ribbon spools and
positively connected with said rods; cams on
said ribbon spools, normally held in inop-
erative position by the ribbon but each
adapted, when the ribbon is mnearly ex-
hausted from a spool, to drop into position
to operate one of said levers to move its
sliding rod against the tension of its spring
to allow its trip to drop into engagement
with its worm; and means adapted to co-
operate with said cams when they are in the
operative positions to limit the movements
thereof with the ribbon spools.

13. In a typewriting machine, the combi-
nation of two ribbon spools mounted to turn
on vertical axes; a driving shaft adapted
to be shifted endwise to gear it to one or the
other of said spools; two worms on sald
driving shaft; trips adapted to fall by
gravity into engagement with said worms;
spring pressed slidable rods for normally
holding said trips away from said worms;
levers pivoted under the ribbon spools and
positively connected with said rods; cams
on said ribbon spools, normally held in in-
operative position by the ribbon bub each
adapted, when the ribbon is nearly ex-
hausted from a spool, to drop into position
to operate one of said levers to move its slid-
ing rod against the tension of its spring to
allow its trip to drop into engagement with
its worm; and fixed stops each out of the
path of its associated cam when the latter 1s
in the operative position but in the path of
the cam when the latter is in the operative
position.

14. In a typewriting machine, the combi-
nation of a pair of ribbon spools; an endwise
movable driver common to both spools and
provided with a worm; a tripping lever nor-
mally tending to engage said worm; means
normally holding said tripping lever out of
operative position; controlling means rota-
tive with one of said spools for moving said
holding means to a position permifting said
tripping lever to move into engagement with
said worm; and means coSperative with said
controlling means to limit its rotative move-
ment with the spool.

15. In a typewriting machine, the combi-
nation with a pair of ribbon spools, of an
endwise movable driver common to both
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spools and provided with a worm; a trip-
ping lever normally tending to engage said
worm; a device on the framework between
the spool and the tripping lever normally
holding said tripping lever out of operative
position; controlling means operable through
the longitudinal movement of the ribbon
for forcing said holding device to release
said tripping lever; and a fixed stop for ar-
resting said controlling means and the rib-
bon spool.

16. In a typewriting machine, the combi-
nation with a pair of ribbon spools, of an
endwise movable driver common to both
spools and provided with a worm; a trip-
ping lever normally tending to engage said
worm; a device normally holding said trip-
ping lever out of active position; a device
mounted to rotate with one of the spools
and to be held in inoperative position by the
coils of ribbon; means called into action by
said spool device when released by the rib-
bon for forcing said lever holding device to
release said lever; and a fixed stop out of
the path of said spool device when the lat-
ter is in the inoperative position and in the
path of the spool device when the latter is in
the operative position.

17. In a typewriting machine, the combi-
nation with a pair of ribbon spools, of a
driving shaft common to both spools; a
pair of worms upon said shaft; a pair of
tripping levers tending to engage said
worms; devices normally holding said trip-
ping levers out of engagement with said
worms, said holding devices being arranged
on the framework and normally disconnect-
ed from the spools; means operating auto-
matically through the longitudinal move-
ment of the ribbon for foreing said holding
devices to release said tripping levers one
at a time, whereby said shaft is caused to
drive the spools alternately; and safety
stops cobperative with said automatically
operating means to assure an operation of
the mechanism to effect a reversal of the di-
rection of the feed of the ribbon.

18. In a typewriting machine, the combi-
nation with a pair of ribbon spools, of a
driving shaft common to both spools; a
pair of worms on said shaft; a pair of trip-
ping levers tending to engage said Worms;
devices normally holding said tripping Ie-
vers out of engagement with said Worms; a
cam arranged at each spool; means called
into action through the longitudinal move-
ments of the ribbon for enabling said cams
to force said holding devices to release said
levers; and stops adapted to cooperate with
said cams to arrest them and the spools on
which they are arranged.

19. In a typewriting machine, the combi-
nation with a pair of ribbon spools, of a

driving shaft common to both spools; a
pair of worms on said shaft; a pair of trip-
ping levers tending to engage sald worms; a
sliding rod coperative with each of said
tripping levers ‘and holding the associated
lever away from its worm; means called
into operation by the longitudinal move-
ment of the ribbon for forcing either of said
rods to release its lever; and a fixed stop
with which said last mentioned means is
adapted to be brought into codperation to
assure a reversal in the direction of the feed
of the ribbon.

20. In a typewriting machine, the combi-
nation of two ribbon spools; two shafts con-
trolling the rotation of said ribbon spools; a
rotary and endwise movable driving shaft
adapted to be geared to one or the other of
sald spools; a worm mounted on said driv-
ing shaft; an angle lever pivoted on the
framework and having a horizontally ex-
tending arm adapted to move into engage-
ment with said worm and an upright arm;
a spring-pressed sliding rod normally en-
gaging said upright arm to hold said lever
out of engagement with said worm; a cam
on one of the ribbon spools, said cam being
controlled by the ribbon; means whereby
when the ribbon is nearly exhausted from
the spool said cam slides said rod against
the tension of its spring and rveleases said
angle lever; and a fixed stop out of the path
of the cam in one position of the latter and
in the path of the cam in another position of
the latter.

2L In a typewriting machine, the combi-
nation of a pair of ribbon spools, means for
driving said spools to feed the ribbon, re-
versing means controlled by the turning of
a spool for reversing the feed, said revers-
ing means comprising an actuating device
which turns at all times with a ribbon spool,
and positively acting means for preventing
an over-rotation of said spool during re-
versing operation.

22. In a typewriting machine, the combi-
nation of a ribbon spool, means for driving
said spool to feed the ribbon, means con-
trolled by the turning of the spool for re-
versing the feed, stop devices for arresting
said spool, and means for automatically
bringing said stop devices into codperative
relation when the ribbon is exhausted from
the spool to prevent an over-rotation of the
spool during the reversing operation.

Signed at Syracuse, in the county of Onon-
daga, and State of New York, this 11th day
of March A. D. 1909.

GEORGE B. BRAND. °

‘Witnesses:
H. H. Sreers,
C. J. Boxn.
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