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INK RIBBON FEED AND REVERSING
MECHANISM

Curtis George Kranz, Chicago, IIl, assignor to
Addressograph Company, Chicago, Ill., a cor-

poration of Delaware

Application March 13, 1930, Serial No. 435,524

14 Claims.

This invention relates to-an ink ribbon feed
and reversing mechanism for printing machines
and the like and one of the objects thereof is
to provide an apparatus of this character which

5 can easily be applied to or built as a part of
the printing machine of the kind disclosed, for
example, in my copending application Serial No.
434,694, filed March 10, 1930.

Other objects of the invention are to provide
an ink ribbon feed and reversing mechanism
which winds the ribbon on & spool at one side
of the printing bed of the machine while unwind-
ing it from a spool at the other side of said
printing bed; imparts a step by step movement
to the ribbon to cause such winding and unwind-
ing; automatically reverses the direction of wind-
ing when all of the ribbon has been unwound from
one spool; and causes operation of the automatic
reversing in a rapid manner in synchronism with
the step by step movement, and delays such ac-
tion until all of the ribbon has been unwound.

A selected embodiment of - the invention is il-
lustrated in the accompanying drawings, and
therein:

Fig. 1 is an elevational view showing the parts
as arranged for winding in one direction;

Fig, 2 is a similar view showing the parts
arranged for winding in the other direction;

Fig. 3 is a side view;

g, 4 is a sectional view taken substantially
on the line 4—4 of Fig. 1;

Pig. 5 is a perspective detail view of a pawl
and a follower employed in the device; and

Figs. 6, T and 8 are sectional detail views il-
lustrating the steps in the reversing operation.

Referring to the drawings, 1 generally indi-
cates the frame having side rails 2 and 3. As
best illustrated in Fig. 3, a split bearing 4 extends
outwardly from the side rail 9 and a bushing 5
is clamped therein. A bearing 6 is also carried
by the side rail 2 in which the enlarged portion
7 of the shaft 8 is journaled, said shaft also be-
ing journaled in the bushing 5, and at the end
thereof outwardly of the bushing 5 a hand wheel
9 is fixed. A collar 10 is disposed abijut the
shaft 8 and carries a friction face 11 which
abuts a flange on the inner end of the bushing
5. A spring 12 is disposed about the shaft 8
between the shoulder 13, at the juncture of the
enlarged section 7 with the main extent of the
shaft 8, and the collar 10. Into a slot 14 in the
shaft 8 a screw 15, mounted in the collar 10,
is extended. The action of the spring 12 against
the shoulder 13 forces the shaft 8 inwardly to-
ward the spool 16 having an axial opening 17
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therein inte which a -projection 18 on the end
of the enlarged section 7 is extended. The hub
19 of the spool 16 has a diametrical slot 20 there-
in into which a key 21 at the end of the shaft
section 7 is fitted. At the opposite end of the 60
spool 16 the forward end 22 of the shaft 23 ex~
tends into the axial bore 17 and the hub 24 at
this end of the spool abuts the ratchet 25 pinned -
to the shaft 23 at the end of the sleeve 26 dis-~
posed around the shaft 23. A bracket 27 de- 65
pends from the frame 1 and on a rib 28 thereof
a split bearing 29 is provided in which the shaft
93 is rotatable. In a diametrical slot 30 in the
outer face of the hub 24 is seated a key 31 on
the ratchet 25. In the foregoing manner the 70.
spool 16 is supported from the rail 2 and in a
similar manner the spool 33 is supported from
the rail 3.

In the bracket 27 is a bearing 34, Fig. 4, and
a stud shaft 35 is mounted in this bearing and held 76
against rotation by the pin 36. A bearing 37 is
mounted on the shaft 35 and one end of the bear-
ing 37 abuts the bearing 34 and the opposite end
is engaged by a washer 38 secured to the outer
end of the shaft 35 by the screw 39 thus retain-
ing the bearing 37 on the shaft 35. Depending
from the bearing 37 is an arm 40 to which a
reciprocating movement is adapted to be impart-
ed in a suitable manner such as, for example,
that disclosed in my referred to copending appli-
cation although it is to be understood that any
suitable means might be employed. Extending
upwardly from the bearing 37 is an arm 41 and,
if desired, both the arms 40 and 41 may be
formed unitary with the bearing 37. At the up-
per end of the arm 41 is a bearing 42 having an.
axial bore therein in which a sleeve 43 is mount-
ed, said sleeve being held against rotation by the
screw 44. A substantially U-shaped bracket gen-
erally indicated by 45 includes arms 46 and 47.
At substantially midpoint in the arms 46 and 47
are openings 48 and 49 in which the ends of the
sleeve 43 are journaled. An elongated arm 50 is
provided having an ‘opening therein through
which the shaft 51 is extended to retain said arm
50 between the enlarged head 52 on the shaft 51
and the arm 47. A washer 53 is mounted on the
shaft 51 outwardly of the arm 46 and is suitably
retained in position to prevent displacement of
the arm 46 from the sleeve 43, the foregoing ar-
rangement serving to retain the bracket 45 from
displacement. ‘The shaft 51 extends through the
arm 50 substantially midway between the ends
thereof and a segment 54 depends from the arm
50 below the opening through which the shaft 51 110
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extends and has an opening 55 therein. A seg-
mental slot 56 is formed in the arm 41 and the
openings 55 and 56 are in alinement. A shaft
57 has a block 58 secured thereto at one end there-
of and the shaft 57 is mounted in the arms 46
and 47 adjacent the bight portion of the bracket
45 and said shaft is suitably held against lateral
displacement. A shaft 59 has a block 60 at one
end thereof and said shaft is mounted in the arms
46 and 47 adjacent the outer ends thereof and is
suitably held against displacement. Extending
from the block 58 is a pin 61. A pin 62 extends
from the lower portion of the segment 54, Ex-
tended between the pins 61 and 62 is a spring
63. This arrangement provides an over-center
device as the pin 62 is disposed substantially in
vertical alinement with the shaft 51, whereas the
pin 61 will be disposed from alinement therewith
as the bracket 45 is to be disposed in one or the
other of the angular positions shown in Figs. 1
and 2,

Fixed to the shaft 23 outwardly of the bearing
29 is a ratchet 64. A substantially U-shaped
bracket 65 has the arm 66 thereof rotatably
mounted on the shaft 23. The arm 67 of the
bracket 65 is disposed between the end of the
sleeve 26 and the ratchet 25 and is rotatable on
the shaft 23. Mounted in the arms 66 and 67 ad-
jacent the bight portion of the bracket 65 is a
shaft 68. A frame 69 is rotatably mounted on
the shaft 68 and carries a roller 70. ‘The frame
69 is alined with the spool 16 and the roller 70
engages the portion of the ribbon 71 wound on
the spool 16, said roller being urged into engage-
ment with said ribbon by the spring 72 disposed
about the shaft 68 with one end connected to
said shaft and the opposite end acting on the
bracket 69. A pawl 73, carried by the frame 65,
is alined with the ratchet 25. To g lug 74 on the
bracket 65 one end of a rod 75 is pivotally con-
nected. The rod 75 is extended through a bhore
in the block 58. At the outer end of the rod 75,
a collar 76 is fixed and a sleeve 77 is slidable on
said rod 75. An expansion spring 78 is disposed
about the rod 75 between the collar 76 and the
sleeve 77 and normally urges said sleeve away
from said collar toward the block 58. An ar-

. rangement similar to the foregoing is associated

with the spool 33 and includes the ratchet 79, sim-
ilar to the ratchet 64, a bracket 80 similar to the
bracket 65, from which bracket 80 a lug 81 de-
pends to which one end of a rod 82 is pivotally
connected. The rod 82 is extended through an
opening in the block 60. Secured on the rod 82
is a collar 83. A sleeve 84 is slidable on the rod
82 and has a slot 85 therein into which extends
a pin 86 carried by the rod 82. A spring 87 is dis-
posed about the rod 82 between the collar 83 and
the sleeve 84 and urges the sleeve toward the
block 60, the engagement of the pin 86 with the
end of the slot 85 limiting this action. At op-
posite ends of the arm 50, in alinement with the
ratchets 64 and 79, are pins 88 and 89.

On the frame 1, in spaced apart relation, are
guide bars 90 and 91, disposed at the upper ends
of the rails 2 and 3. The portion of the ribbon be-
tween the spools 16 and 33 is directed over the
guide bars 90 and 91 and is breferably brought
into taut condition. In use, a suitable printing
device 92 is disposed below the ribbon 71 between
the guide bars 90 and 91, being supported by a
suitable printing bed.

In use, the ribbon 71 is directed from, for ex-
ample, the spool 16 to the 5pool 33 to be windable
on said spool 33. The hand wheel 9 on the end
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of the shaft structure supporting the spool 33
will be rotated until the ribbon is in taut condi-
tion and the ribbon will be maintained in this
taut condition by the engagement of the fric-
tion faces 11, associated with both spools, with
the flanges on the bushings 5, the springs 12
bringing about this frictional engagement. The
bracket 45 and the arm 50 will be disposed in
the positions illustrated in Fig. 2. Therefore,
when the arm 40 is moved in the direction of
the spool 16 the arm 50 is moved toward the
spool 33 by reason of the mounting thereof at
the upper end of the arm 41 which is on the
opposite side of the center of the pivot from the
arm 40. As the arm 50 is so moved the pin 89
engages the tooth of the ratchet 79 and imparts
movement to said ratchet and, therefore, to the
shaft 23 connected to said ratchet which turns
the ratchet 25 and, by reason of the seating of
the key 31 in the slot 30 in the hub 24 of the
spool 33, it is manifest that said spool is turned
to wind the ribbon 71 thereon, ‘When the arm
40 moves in the other direction the arm 50 moves
over the teeth of the ratchet 79 without impart-
ing any movement thereto, said arm being free
to so pivot by reason of the mounting thereof on
the shaft 51. The foregoing operation will be
repeated upon each reciprocation of the arm 40
and, therefore, a step by step movement will be
imparted to the ribbon 71.  As best illustrated
in Fig. 6, the roller 70 will be engaging the rib-
bon wound on the spool 16, but as continued
movement is imparted to the ribbon 71 the quan-

tity thereof wound on the spool 16 will be re- .

duced and, therefore, the roller 70 and conse-
quently the frame 69 and the pawl 73 will pivot
inwardly toward the ratchet 25, being so urged
by the spring 72. At a time just prior to the
complete unwinding of the ribbon from the spool
16 the pawl 73 will seat in a tooth of the ratchet
25, as illustrated in Fig. 7, thus connecting the
frame 65 to the shaft 23.  As further step- by
step movement is imparted to the spool 33, the
bracket 65 will eventually be moved into the
bosition in Fig, 8, thus manifestly causing the
lug 74 to be moved from the position shown in
Fig. 6 into the position shown in Fig. 8. As the
lug moves from the first of these positions. to
the second the rod 75 is moved and the sleeve
77 is brought into engagement with the block
58. The arrangement is so coordinated that
just at the time all of the ribbon is unwound
from the spool 16 the sleeve 77 will engage said
block and sufficiently compress the spring 78 to
cause movement of the bracket 45 past a verti-
cal plane through the shaft 51 and as soon as
the bracket passes this vertical plane the ten-
sioned spring 63 will move the bracket 45 with
& snap movement into the position illustrated.in
Figs. 1 and 8, thus moving the shaft 59 from
éngagement with the end of the slot 56 nearest
the spool 16 into engagement with the end of said
slot nearest the spool 33. Therefore, by reason
of the difference in inclination of the spring 63
the arm 50 will be pivoted about the shaft 51 to
move the pin 89 from engagement with the teeth
of the ratchet 79 and to move the pin 88 into
engagement with the teeth of the ratchet 64.
Therefore, as further reciprocation is imparted
to the arm 50 the ratchet 64 will be moved to
cause motivation of the Spool 16 and consequent
winding of the ribbon 71 on this spool and un-
winding of the ribbon from the spool 33. The
roller 70 on the bracket 80 will move inwardly
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about connection between the pawl 73 and ratchet

" o5 associated with this spool, and when the brack-
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et 80 is connected in the manner in which the
frame 65 is connected the sleeve 84 will move

into engagement with the block 60, and when
the spring 87 is compressed the bracket 45 will
be moved back over-center into the position 1~
lustrated in Fig. 2 which will change the inclina-
tion of the arm 50 to move the pin 88 from as-
sociation with the ratchet 64 and to move the
pin 89 back into association with the ratchet 79.
Positioning of the brackets 64 and 80 in positions
similar to that shown in Fig. 8 causes a reversal
in the direction of movement, and it is apparent
that the roller 70 and the frame 69 will be moved
outwardly as the quantity of ribbon wound on
the  particular spool is increased. However, as
the direction of movement imparted to the par-
ticular spool is in the direction opposite to the
direction of movement prior to reversal, it is ap-
parent that the brackets 65 and 80 will be moved
back into the positions similar to that shown in
Fig. 6 and, after attaining these positions, further
movement will not result and the teeth of the
yatchets will merely move over the pawls and
this will continue until a sufficient quantity of
ribbon is wound on the spools to move the roller

70 outward sufficiently to disengage the pawls

from the ratchets. .

The ribbons may be wound or unwound man-
ually by properly manipulating either of the
hand wheels 9 depending upon the direction in
which it is desired to wind. If it is desired to
remove one of the spools, the shaft 8 is moved
forwardly to withdraw the projection 18 from

the axial bore 17 and, after this has been done,

the other end of the spool may be freed by with-
drawing it from the projection 22,

From the foregoing description it is manifest
that T have provided an ink ribbon feed and re-
versing mechanism which may be expeditiously
installed in the printing machine disclosed in my
referred to copending application and it is also
apparent that this device may be used in con-
nection with other printing machines by pro-
viding a connection for reciprocating the mem-
ber 40. It is also manifest that this device will
wind a ribbon on one spool while unwinding it
from another and the device will automatically
function to reverse the direction of winding when
all the ribbon has been unwound from one spool.

wWhile I have illustrated and described a se-

lected embodiment of my invention, it is to be
understood that this is capable of variation and
modification without departing from the purview
of my invention as set’ forth in the following
claims:

I claim:

1. An ink ribbon feed and reversing mecha-
nism comprising a pair of ribbon spools rotat-
ably mounted on a frame, movement receiving
means connected to said spools, means for im-
parting movement to said movement receiving
means to rotate said spools, toothed means con-
nected to said spools, and means operable by
the amount of ribbon wound on said spools and
including a part adapted to be connected to said
toothed means to be movable with said spools
when a predetermined amount of ribbon is wound
thereon to reverse the direction of movement im-
parted to said movement receiving means.

2. An ink ribbon feed and reversing mecha-
nism comprising a pair of ribbon spools rotat-
ably mounted on a frame, movement receiving
means connected to said spools, moving means

3
alternately engageable with the movement re-
celving means on the respective spools to rotate
said spools in opposite directions, & toothed mem-
ber connected to each of said spools, and means
operable by the amount of ribbon stored on one
of the spools and adapted to be selectively con-
nected to said toothed members to be movable
with said spools when a predetermined amount
of ribbon is stored on one of the spools to dis-
engage the moving means from the movement
recelving means on one spool and engage it with
the movement receiving means on the other spool
to effect reversal of the direction of rotation of
the spools. )

3. An ink ribbon feed and reversing mecha-
nism comprising & pair of ribbon spools rotat-
ably mounted on a frame, movement receiving
means connected to said spools, moving means
alternately engageable with the movement re-
ceiving means on the respective spools to rotate
said spools in opposite directions, a toothed mem-
ber connected to each of said spools, and means
operable by the amount of ribbon stored on one
of the spools and adapted to be selectively con-
nected to said tooth members to be movable with
said spools when a predetermined amount of rib-
bon is stored on the spool with which the means
is to be connected to be movable therewith to
disengage the moving means from the movement
receiving means on the other spool and engage
it with the moving means on the spool contain-

" ing the predetermined amount of ribbon to effect

reversal of the direction of rotation of the spools.

4. An ink ribbon feed and reversing mecha-
nism comprising a pair of ribbon spools rotat-
ably mounted .on a frame, ratchets connected to
said spools, means for moving said ratchets to
rotate said spools, means including an over-cen-
ter device for alternately engaging the moving
means with said ratchets, and means adapted to
be connected to said spools when a predeter-
mined amount of ribbon is stored thereon to be
movable therewith and including yieldable por-
tions selectively engageable with said over-cen-
ter device to operate the same and reverse the
engagement of said moving means.

5. An ink ribbon feed and reversing mecha-
nism comprising & pair of ribbon spools rotat-

ably mounted on a frame, ratchets connected’

to said spools, means for moving said ratchets
to rotate said spools and including an arm hav-
ing ratchet engaging portions thereon, means in-
cluding an over-center device for alternately en-
gaging said portions with said ratchets, and
means adapted to be connected to said spools
when & predetermined amount of ribbon is stored
thereon to be movable therewith and including
yieldable portions selectively engageable with
said over-center device to operate the same and

reverse the engagement of said portions with said.

ratchets.

6. An ink ribbon feed and reversing mechanism
comprising a pair of ribbon spools rotatably
mounted on a frame, ratchets connected to said
spools, an arm having ratchet engaging por-
tions thereon, means for pivotally supporting
said arm, an over-center device having means
for alternately engaging said portions on said
arm with said ratchets, means for operating said
over-center device, said last named means in-
cluding followers for engaging the ribbon wound
on said spools, and toothed members connected
to said spools, said followers including arms se-
lectively engageable with said toothed members
when the diameter of the ribbon wound on one
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or the other of said spools is reduced in a pre-
determined amount to thereby actuate said over-
center device to effect reversal of the winding
of said ribbon on said spools.

7. An ink ribbon feed and reversing mechanism
comprising a pair of ribbon spools rotatably
mounted on a frame, ratchets connected to said
spools, an arm having ratchet engaging portions
thereon, means for bivotally supporting' said
arm, an over-center device having means for
alternately engaging said portions on said arm
with said ratchets, and means for operating said
over-center device, and including parts yield-
ingly engageable with said over-center device
to effect reversal thereof, and toothed members
connected to said spools and followers engageable
with the ribbon wound on said ‘spools, said fol-
lowers including arms adapted to be selectively
engaged with said toothed members when the
diameter of the ribbon wound on one or the other
of said spools is reduced to a predetermined di-
mension.

8. An ink ribbon feed and reversing mechanism
comprising a pair of ribbon spools rotatably
mounted on a frame, ratchets connecied to said
spools, an arm having ratchet engaging portions
thereon, means for pivotally supporting said arm,
means for reciprocating said supporting means
to move said ratchets to impart a step-by-step
movement to said spools, ‘a bracket pivotally
mounted on said support, yieldable means con-
necting said arm and said bracket, means in-
cluding follower devices engaging the ribbon
wound on said spools for moving said bracket to
alternately engage said ‘portions on said arms
with said ratchets to reverse the direction of said
step-by-step movement, and means including
yieldable portions and connecting said follower
devices to said bracket.

9. An ink ribbon feed and reversing mechanism
comprising a pair of ribbon spools rotatably
mounted on a frame, ratchets connected to said
spools, an arm having ratchet engaging portions
thereon, means for pivotally supporting said arm,
means for reciprocating said supporting means
to move said ratchets to impart a step-by-step
movement to said spools, a bracket pivotally
mounted on said support, yieldable means con-
necting said arm and said bracket, and means
for moving said bracket to alternately engage
sald portions on said arms with said ratchets to
reverse the direction of said step-by-step move-
ment, sa'd moving means including followers en-
gaging the ribbon wound on said spools, frames
movable relative to said spools for supporting said
followers, means for connecting said frames to
said spools for movement therewith, and means
for alternately connecting said frames with said
bracket.

10. An ink ribbon feed and reversing mecha.-
hism comprising a pair of ribbon spools rotat-
ably mounted on a frame, ratchets connected to
said spools, an arm having ratchet engaging por-
tions thereon, means for pivotally supporting
said arm, means for reciprocating said supporting
means to move said ratchets to impart a step-
by-step movement to said spools, a bracket piv-
otally mounted on said support, yieldable means
connecting said arm and said bracket, frames
movable relative to said spools, followers on said
frames engaging the ribbon wound on said spools,
means for urging said followers into said en-
gagement, means controlled by said followers
for connecting said frames to said spools, and

‘means for connecting said frames to'said bracket
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for moving said bracket to disengage one of the
portions on said arm from one of. said ratchets
while engaging the other of said portions on said
arm with the other of said ratchets.

11. An ink ribbon feed and reversing mecha-
nism comprising a pair of ribbon spools rotat-
ably mounted on a frame, ratchets connected to
sald spools, an arm having ratchet engaging por-
tions thereon, means for pivotally supporting
said arm, means for reciprocating said supporting
means to move said ratchets to impart a step-
by-step movement to said spools, a bracket piv-
otally mounted on said support, yieldable means

‘80

85

connecting said arm and said bracket, frames

movable relative to said spools, followers on said
frames engaging the ribbon wound on said spools,
means for urging said followers into said engage-
ment, means controlled by said followers for
connecting said frames to said spools, and arms
having yielding portions thereon for connecting
said frames to said bracket for moving said brack-
et to disengage one of the portions on said arm
from one of said ratchets while engaging the
other of said portions on said arm with the other
of said ratchets.

12, An ink ribbon device including a pair of
spaced apart spools having movement receiving
ratchets connected thereto, a supporting member
pivotally mounted between said spools and hav-
ing an arcuate slot therein, an arm having ratchet
engaging means at the ends thereof, means
mounting the medial portion of said arm on said
supporting member, an over-center device includ-
ing a bracket pivotally mounted on said support-
ing member, said arm having a portion thereon
providing an arcuate slot aligned with the first-
named arcuate slot
through said arcuate slot in said portion on said
arm, said over-center device including a spring
adapted to hold said pin in alternate positions
at the ends of said slots, and means including de-
vices connected to said bracket on opposite sides
of the pivot therefor and respectively extending
to said spools to cooperate therewith to effect
movement of said over-center device to move said
pin from corresponding ends of said slots to the
opposite ends of said slots to disengage one of the
ratchet engaging means on said arm with one of
said ratchets and to engage the other of the
ratchet engaging means with the other of the
ratchets,

13. An ink ribbon device including a pair of
spaced apart spools having movement receiving
ratchets connected thereto, a supporting member
pivotally mounted between said  spools, means
carried by said supporting member and alter-
nately engageable with said ratchets to impart
movement first to one spool and then to the other
to alternately wind s ribbon on one spool as it is
unwound from the other, g bracket pivotally
mounted on said supporting member, a connect-
ing device secured to said bracket on one side of
the pivotal mounting thereof and including a
yieldable part, another connecting device secured
to said bracket on the other side of the pivotal
mounting thereof and including a yieldable part,
a spring connected to said bracket, means con-
necting said bracket to said means alternately
imparting movement to said ratchets and adapt-
ed to limit action of said spring to hold said means
in alternate positions, and means associated with
said spools and having said connecting devices
respectively connected thereto and adapted to
selectively engage the yieldable parts on said con-
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bracket into alternate positions when a prede-
termined amount of ribbon is wound on one or
the other of said spools to effect a reversal of the
direction of winding of the ribbon on said spools.

14. An ink ribbon device including a pair of
spaced apart spools having movement receiving
ratchets connected thereto, a supporting member
pivotally mounted between said spools, means
carried by said supporting member and alternate-
ly engageable with said ratchets to impart move-
ment first to one spool and then to the other to
alternately wind a ribbon on one spool as it is
unwound from the other, a bracket pivotally
mounted on said supporting member, a connect-
ing device secured to said bracket on one side of
the pivotal mounting thereof, another connecting
device secured to said bracket on the other side
of the pivotal mounting thereof, a spring con-

S

nected to said bracket, means connecting said
bracket to said means alternately imparting
movement to said ratchets and adapted to limit
action of said spring to hold said means in alter-
nate positions, and means associated with said

80

spools and having said connecting devices respec- -

tively connected thereto and adapted to operate
said connecting devices to move said bracket into
alternate positions when a predetermined amount
of ribbon is wound on one or the other of said
spools to effect a reversal of the direction of wind-
ing of the ribbon on said spools, said connecting
devices having yieldable portions engaging said
bracket to effect said movement thereof when
the yieldable portions are tensioned in a prede-
termined amount.
CURTIS GEORGE KRANZ,
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