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ABSTRACT OF THE DISCLOSURE

A ribbon feed mechanism for feeding a single pass
ribbon in two different manners and applying two dif-
ferent tensions on the ribbon depending on the feed mode.
When a total release ribbon is employed whereby no
overstriking is desired, means advance the ribbon both
longitudinally and transversely relative to a printing posi-
tion during each print cycle. When the ribbon is a solvent
coated plastic transfer matrix whereby overstriking is
desired, control means is moved to a position to prevent
actuation of the advancing means. The control means is
progressively moved from its preventing position to a non-
preventing position by a cam during a selected number of
print cycles. When the selected number of print cycles
has occured, the control means is moved to its nonprevent-
ing position in which the advancing means may be actu-
ated. During each of the print cycles in which the con-
trol means prevents actuation of the advancing means,
means incrementally move the ribbon transversely non-
constant amounts with the total sum of the nonconstant
amounts during the selected number of print cycles
being less than the transverse movement of the ribbon by
the advancing means. The mechanism also includes means
to vary the tension acting on the ribbon to maintain it
taut at the printing position with a greater tension being
maintained on the ribbon when a total release ribbon
is used.

B ———— e —

When a total release ribbon such as a carbon ribbon,
for example, is employed with a typewriter for printing
purposes, it is desirable that maximum utilization of the
ribbon be obtained since the ribbon only makes a single
pass through a printing position. However, there can be
no overstriking of a previously printed area of a carbon
ribbon for satisfactory printing. Accordingly, when a
carbon ribbon is to be fed-by a ribbon feed mechanism
through a printing position, it is desired that each move-
ment of the carbon ribbon relative to its previous posi-
tion at the printing position be sufficient to insure that
there is no overstriking.

When employing a single pass ribbon of the solvent
coated plastic transfer matrix type such as that shown
and described in the copending application of H. T. Find-
ley et al.,, Ser. No. 536,557, filed Mar. 7, 1966, now Pat.
No. 3,413,184 and owned by. the same assignee as the
assignee of the present application, print operations may
take place on the ribbon in overlapping areas. A small
amount of ink is forced from small pockets in which it is
entrapped. Since no time is needed for recovery after
each print operation, the ribbon can be utilized in the
single pass through a printing position. To obtain maxi-
mum utilization of a plastic ribbon during its single pass
through the printing position, the positioning of the rib-
bon at the printing position relative to its previous posi-
tion at the printing position is such that overlapping of a
portion of the previously printed area occurs.

In order to employ a single ribbon feed mechanism
on a typewriter on which both carbon ribbons and plastic
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ribbons may be employed efficiently, it is necessary to
feed the ribbon through the printing position in different
manners or modes depending upon the type of single
pass ribbon being used. With the ribbon feed mechanism
of the present invention, the efficient use of either type of
single pass ribbon is readily obtained.

One means of obtaining maximum utilization of a
total release ribbon such as a carbon ribbon, for example,
has been to move the ribbon both transversely and longi-
tudinally relative to the printing position during each
of the ribbon feed cycles. In this arrangement, movable
ribbon lift guides are employed so that the width of the
ribbon is utilized to obtain greater use of the printing
area of the ribbon. Accordingly, it is not necessary for
the ribbon to be advanced longitudinally a distance greater
than the width of the type character having the greatest
width of the type characters. Instead, the ribbon need be
advanced only a portion of the width of the type char-
acter with the greatest width. By also simultaneously mov-
ing the ribbon transversely of the printing position as
the ribbon is advanced longitudinally, this arrangement
insures that there is no overstriking of a previously printed
area of the carbon ribbon.

In U.S. Pat. 3,171,530 to O’Daniel et al., two different
modes of feeding a ribbon past its printing position are
employed depending upon the material of the ribbon.
When a fabric ribbon is used, the ribbon is linearly or
longitudinally advanced during each actuation of a char-
acter key. When a plastic ribbon is employed, linear or
longitudinal advancement of the ribbon occurs only after
a predetermined number of actuations of typewriter char-
acter keys have occurred. During each of the predeter-
mined number of actuations of the keys, the plastic rib-
bon is moved transversely with respect to the printing
position through movable lift guides.

Since the ribbon feed mechanism of the present inven-
tion is utilized only for single pass ribbons, it is an im-
provement over the foregoing mechanism since it permits
utilization of two types of single pass ribbons with a single
ribbon feed mechanism. Accordingly, the present inven-
tion permits more efficient use of various types of single
pass ribbon with a single ribbon feed mechanism em-
ploying movable lift guides than has previously been
available.

In order that the single pass ribbon will remain taut at
the printing position to produce satisfactory printing,
it is necessary to exert a tension on the ribbon. A plastic
ribbon is relatively weak in comparison with a carbon
ribbon, Thus, if a tension force is selected so as to not
break the plastic ribbon and still maintain the plastic
ribbon taut at the printing position, this force may not be
sufficient to maintain the carbon ribbon taut at the print-
ing position. However, if sufficient tension force is selected
to insure that the carbon ribbon remains taut at the print-
ing position, this force may be large enough to break the
plastic ribbon.

The present invention satisfactorily overcomes this
problem by providing a ribbon feed mechanism in which
the force of the tension on the ribbon is varied depending
on the type of the ribbon. Thus, in the present inven-
tion, the force of the tension acting on the ribbon is
reduced when a plastic ribbon is being employed in
comparison with the tension force acting on the ribbon
when a carbon ribbon is used while still maintaining the
ribbon taut at the printing position.

An object of this invention is to provide a ribbon feed
mechanism, adjustable by the operator, for feeding two
different types of single pass ribbons in two different
modes depending on the type of ribbon.

Another object of this invention is to provide a ribbon
feed mechanism in which the force of the tension on the
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ribbon is varied in accordance with the material of the
ribbon.

The foregoing and other objects, features, and advan-
tages of the invention will be apparent from the follow-
ing more particular description of a preferred embodiment
of the invention, as illustrated in the accompanying draw-
ing.

In the drawing:

FIG. 1 is an exploded perspective view of the ribbon
mechanism of the present invention attached to 'a type-
writer,

FIG. 2 is a top plan view of a portion of the ribbon
feed mechanism of the present invention with some parts
omitted for clarity purposes.

FIG. 3 is a side elevational view, partly in section, of a
portion of the mechanism of FIG. 2 and taken substan-
tially along line 3—3 of FIG. 2 with some parts omitted
for clarity purposes.

FIG. 4 is a perspective view of the ribbon lift guides
and related lift structure of the ribbon feed mechanism
of the present invention with some parts omitted for
clarity purposes.

FIG. 5 is a perspective view of an actuating structure
used in conjunction with the mechanism of the present
invention.

FIG. 6 is a schematic top plan view showing the path
of the ribbon in the mechanism of the present inven-
tion.

Referring to the drawing and particularly FIG. 1, there
is shown a base or ribbon feed plate 10, which is fixedly
secured to a support member or carrier 11 by screws 12
and 13. The screws 12 and 13 extend through openings
124 and 13a, respectively, in the base plate 10 for dis-
position within tapped holes 126 and 13b, respectively,
in the support member 11. The support member 11 is
movable along a member (not shown) across the type-
writer when the present invention is employed with a
single element printing head 14 (see FIG. 4) of the type

_described in U.S. Pat. 2,919,002 to Palmer. The single
element printing head 14 is carried by the support mem-
ber 11 for movement therewith. If the present invention
is used on a typewriter having a movable platen, then the
base plate 10 will be attached to the typewriter.

The base plate 10 has studs or spindles 15 and 16 ex-
tending upwardly from its upper surface. A supply spool
17, which has a ratchet wheel 18 integral therewith and
adjacent one end thereof, is rotatably mounted on the
stud or spindle 15. The supply spool 17 is retained on the
stud 15 by a spring 18a, a washer 185, and a retaining
clip 18¢c.

A supply spool core 19, which has one end of a rib-
bon 20 (see FIG. 4) fixedly attached thereto, is mounted
on the supply spool 17 for rotation therewith. The sup-
ply spool 17 has diametrically disposed portions 21 on
its outer surface to engage with diametrically disposed
portions 22 on the inner surface of the supply spool core
19 to insure that the supply spool core 19 and the supply
spool 17 rotate together. It should be understood that
initial counterclockwise rotation of the supply spool core
19 locks the core 19 to the spool 17 to prevent disengage-
ment due to vibration and the like.

A pulley 23, which has a pair of diametrically disposed
lugs 24 extending from its upper surface, is rotatably
mounted on the stud 16. The pulley 23 is retained on
the stud 16 by a retaining clip 24’. The lugs 24 are
adapted to engage a takeup spool 25, which is rotatably
mounted on the stud or spindle 16. The takeup spool 25
has the other end of the ribbon 20 fixedly attached there-
to. It should be understood that initial clockwise rota-
tion of the pully 23 locks it to the takeup spool 25.

The ribbon 20 passes between a pressure roller 26 and
a feed roller 27. The pressure roller 26 is rotatably mount-
ed on a lever 28, which is pivotally mounted on the base
plate 10 by a screw 29. The screw 29 extends through an
opening 29z in the base plate 10 and has a nut 295 co-
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operating therewith to connect the screw 29 to the base
plate 10. A spring 30, which has one end attached to the
base plate 10 by disposition within an opening 30’ in the
base plate 10 and its other end attached to the lever 28,
continuously urges the pressure roller 26 towards en-
gagement with the feed roller 27 with the ribbon 20
therebetween.

The roller 26 is disposed between a lower arm 284 and
an upper arm 28b of the lever 28. A spacer 26a is dis-
posed between the upper surface of the roller 26 and the
upper arm 28b.

An adjusting screw 26b is threadedly disposed within a
tapped hole 28¢ in the upper arm 28b by having its
threaded portion 26¢ threadedly connected with the tapped
hole 28c. The adjusting screw 265 has a ring 264 mounted
thereon with the outer surface of the ring 264 engaging
the inner wall of the roller 26. As a result, movement of
the adjusting screw 26b changes the position of the ring
26d within the roller 26 to change the fulcrum position
of the roller 26 in accordance with the tracking of the
ribbon 20.

Accordingly, rotation of the feed roller 27 pulls the
ribbon 20 longitudinally from the supply spool core 19
past the printing position, which is where the printing
head 14 engages the paper. The path of the ribbon 20 is
from the feed roller 27 to the takeup spool 25.

The feed roller 27 has a pulley 31 integral therewith.
A spring belt 32 connects the pulley 31 with the takeup
pulley 23. Thus, whenever the feed roller 27 is rotated,
the takeup spool 25 also is rotated to wind the ribbon 20
on the takeup spool 25. Accordingly, the ribbon 20 is
advanced from the supply spool core 19 to the takeup
spool 25 whenever the feed roller 27 rotates.

The pulley 31 is maintained wertically and in spaced
relation to the feed plate 10 by a cylindrical bushing 33.
The bushing 33 also rotatably supports an upper arm 34
of a stencil lever 35,

The bushing 33 has a flange 334 thereon and welded to
the lower surface of the base plate 10 with upper portion
335 of the bushing 33 extending through an opening 33c
in the base plate 10. The bushing 33 has its lower portion
334 extending through an opening 35’ in the stencil

‘lever 35.

A ratchet wheel 36 is disposed between the upper arm
34 and a lower arm 37 of the stencil lever 35. The feed
roller 27 has its lower end 38 D-shaped and extending
beneath the bottom of the cylindrical bushing 33 to fit
within a D-shaped opening 39 in the ratchet wheel 36.
Thus, a driving connection is provided between the ratchet
wheel 36 and the feed roller 27 whereby rotation of the
ratchet whee]l 36 causes rotation of the feed roller 27 so
as to advance the ribbon 20 longitudinally past the print-
ing position.

The lower arm 37 of the stencil lever 35 is rotatably
supported on a shoulder 40 of a threaded screw 41,
which is disposed within a threaded passage in the lower
end 38 of the feed roller 27. Thus, the stencil lever 35
does not rotate with the ratchet wheel 36 but is rotatable
relatively thereto.

Whenever a character key of the typewriter is actuated,
a motor (not shown) acting through a clutch (not shown)
causes a revolution of a print shaft 42 (see FIG. 5), which
has a feed cam 43 fixed thereto for rotation therewith.
The feed cam 43 cooperates with a cam follower 44 on a
link 45, which has a pin 54 to pivotally mount a feed
pawl 46 thereon.

The link 45 has an opening in one end thereof to re-
ceive a stud 47 on the support member 11 to pivotally
mount the link 45 thereon. A spring 48 is attached to
the link 45 and to a portion of the support member 11
to cause the cam follower 44 to follow the feed cam 43.

A spring 49, which is connected to one end of the feed
pawl 46 and to the link 45, causes the feed pawl 46 to
cooperate with openings 50 in the ratchet wheel 36 pro-
vided that the feed pawl 46 may be move rearwardly
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during rotation of the feed cam 43. This is determined by
the position of a feed control lever 51 (see FIGS. 1 and
2), which is pivotally mounted on a stud 52 on the base
plate 16. When the feed control lever 51 is in the solid
line position of FIG. 2, a U-shaped portion 53 on the lever
51 will engage the pivot pin 54 of the link 45 and the
feed pawl 46. When this occurs, the feed pawl 46 cannot
be moved rearwardly sufficiently during rotation of the
print shaft 42; thus, the ratchet wheel 36 cannot be
rotated.

However, when a mode change lever 55 is moved from
the position of FIG. 2 in which a pin 56 (see FIG. 1)
is disposed in a longitudina] slot 57 in the base plate 10
to the position in which the pin 56 is locked within a
notch 58 in the base plate 10, an arm 59 of the mode
change lever 55 will engage an arm 60 of the feed control
lever 51 to cause counterclockwise rotation of the feed
control lever 51 about the pivot stud 52. This moves the
U-shaped portion 53 to a position beyond the dotted line
position of FIG. 2 in which the U-shaped portion 53
of the feed control lever 51 will not engage the pivot pin
§4 of the link 45 and the feed pawl 46. Thus, the ratchet
wheel 36 can be advanced clockwise by the feed pawl 46
during each rotation of the print shaft 42.

The lever 55 has a slot 60a therein to receive a guide
member 60b, which has its lower end extending through
an opening 60c in the base plate 10. The lower end of
the guide member 605 is upset on the lower surface of the
base plate 10 to retain the guide member 600 on the
base plate 10.

A detent pawl 61 is adjustably attached to the base
plate 10. The detent pawl 61 adapted to cooperate with the
openings 50 in the ratchet wheel 36 to prevent reverse
rotation of the ratchet wheel 36 when the feed pawl 46 is
removed from engagement with one of the openings 56 in
the ratchet wheel 36 during rotation of the print shaft 42.

The detent pawl 61 has an opening 61a therein to
receive a screw 61b, which passes through a longitudinal
slot 61c in the base plate 10. A nut 61d cooperates with
the screw 61b to fix the position of the pawl 61. By re-
leasing the nut 61d, the screw 61b can be moved through
the slot 61c¢ to adjust the position of the detent pawl 61.

The position of the feed control lever 51 determines
whether the ratchet wheel 36 is actuated during each print
cycle, which occurs due to actuation of a character key
of the typewriter. If it is, then the ribbon 20 is advanced
longitudinally from the supply spool core 19 to the take-
up spool 25 past the printing position.

As shown in FIG. 4, the ribbon 20 extends through a
pair of ribbon lift guides 62 and 63, which are disposed
on opposite sides of the printing head 14. The ribbon
lift guides 62 and 63 are adapted to be movable vertically
to different positions so. that the ribbon 20 may be moved
transversely of the printing position whereby different
portions of the width of the ribbon 20 are presented for
engagement by the selected type character to print the
selected type character.

The ribbon lift guides 62 and 63 are supported by being
pivotally connected at their lower ends to the rear ends
of lower lift arms 64 and 65, respectively. The lower lift
arms 64 and 65 are fixedly connected to each other
through a flange 66, which is formed integral with the
lift arms 64 and 65 at their front or forward ends.

The ribbon lift guide 62 has a lift guide support 62a
secured thereto by a screw 62b. The lower end of the lift
guide support 62a has a shoulder screw 62c¢ extending
through an opening 624 in the support 62a for threaded
connection with a threaded hole 64a in the lower lift arm
64. The shoulder screw 62¢ has a shoulder 62¢ on which
the support screw 62a is pivotally mounted. A similar ar-
rangement exists for pivotally conmecting the ribbon lift
guide 63 to the lower lift arm 65.

The arm 64 has an opening 64b therein at the forward
end and the arm 65 has an opening 654 therein at the for-
ward end to permit mounting of the structure on the
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6
support member 11. A rod 67 extends through the open-
ings 64b and 65z and is supported in the support mem-
ber 11.

An arm 68 is disposed above the lift arm 64 and has
its rear end pivotally connected to the ribbon lift guide
62 above the connection of the lower lift arm 64 and its
front or forward end pivotally connected to the support
member 11 by a pin 69. The arm 68 has an opening 68«
through which a rivet 685 passes. The rivet 685 also passes
through an opening 68¢ in the lift guide support 62a to
pivotally connect the arm 68 to the ribbon lift guide 62.
An arm 79 is similarly connected to the ribbon lift guide
63 and the support member 11. If the present invention is
used on a typewriter having a movable platen, then the
rod 67 and the arms 68 and 70 will be supported by the
typewriter.

Each rotation of the ratchet wheel 36 to longitudinally .
advance the ribbon 20 past the printing position results in
the position of the ribbon lift guides 62 and 63 being
moved to change the portion of the width of the ribbon
2¢ disposed for engagement by the printing head 14 dur-
ing the next print cycle. Thus, each linear or longitudinal
advancement of the ribbon 20 during a print cycle also
results in the ribbon 20 moving transversely. It should be
understood that the timing during a print cycle is such that
the ratchet wheel 36 is not rotated until after the ribbon
20 has been engaged by the printing head 14 to print the
selected character.

The ratchet wheel 36 has its periphery formed in the
shape of a cam for cooperation with a cam follower 71.
The cam follower 71 is attached to an arm 72, which is
pivotally mounted on the support member 11 by a stud
or pin 724 and moves a ribbon lift guide link 73 con-
nected thereto. The ribbon lift guide link 73 has a spring
74 attached thereto and to a stud 74’ fixedly attached to
the base plate 10 for urging the cam follower 71 into en-
gagement with the periphery of the ratchet wheel 36. The
stud 74’ has its reduced portion extending through an
opening 74a in the base plate 10 with the reduced portion
being upset to fix the stud 74’ to the base plate 10.

The position of the ribbon lift guide link 73 determines
the vertical position to which the ribbon lift guides 62 and
63 are moved during each print cycle. The link 73 has a
control element 75 disposed within a slot 76 in a cam fol-
lower 77. The cam follower 77 is pivotally connected to
the support member 11 by a shoulder screw 78 and co-
operates with a ribbon lift cam 79 (see FIGS. 3 and 4),
which is attached to the print shaft 42 for rotation there-
with in the same manner as the feed cam 43.

The control element 75 of the link 73 engages a shoe
80 of a lift guide plate 81, which is attached to the lower
lift arm 64, to cause pivoting of the lower lift arms 64
and 65 as the cam follower 77 pivots about the screw 78
during its following of the ribbon lift cam 79. Thus, dif-
ferent positions of the control element 75 of the link 73
within the slot 76 in the cam follower 77 determine the
vertical position to which the ribbon lift guides 62 and 63
will be moved during the next print cycle. Accordingly,
the control element 75 is a lift selector that cooperates
with the lift means for the guides 62 and 63 to select
the vertical position to which the guides 62 and 63 are
moved whenever the position of the control element 75 is
changed.

The lift guide plate 81 is attached to the lower lift arm
64 by a screw 81a extending into a tapped hole 815 in
the lower lift arm 64. The screw 81a extends through
a washer 81c¢, which bears against the side of the lift
guide plate 81, to retain the lift guide plate 81 on the
Jower lift arm 64. The screw 81a extends through an en-
larged slot 81d in the lift guide plate 81.

The lift guide plate 81 has a U-shaped end 81e into
which a screw 81f passes for disposition within a tapped
hole 81g (see FIG. 4) in the lower lift arm 64, The screw
81f connects the other end of the lift guide plate 81 to
the lower lift arm 64.



3,528,536

7

The cam surface on the periphery of the ratchet wheel
36 is formed with a lower low dwell 82, an upper high
dwell 83, an upper low dwell 84, and a lower high dwell
85. With this arrangement, every other lobe extends the
same radial distance from the center of the ratchet wheel
36 with one group comprising the upper high dwells 83
and the other set forming the lower high dwells 85. Every
other valley is the same radial distance from the center
of the ratchet wheel 36 whereby one group forms the
lower low dwells 82 and the other set comprises the upper
low dwells 84.

When the cam follower 71 is in engagement with the
lower low dwell 82, the ribbon lift guides 62 and 63 are
moved to their uppermost position during the print cycle
so that the boitom portion of the ribbon 20 is engaged by
the printing head 14. It should be understood that the
lower low dwell 82 was so positioned during the prior
print cycle after printing of the selected character. When
the ratchet wheel 36 is rotated clockwise by the feed pawl
46 so that the cam follower 71 is engaging the upper high
dwell 83 on the ratchet wheel 36, the ribbon left guides
62 and 63 will be moved downwardly during the next
print cycle to their lowermost print position whereby the
upper portion of the ribbon 20 is disposed for engagement
by the printing head 14 during the next print cycle.

When the ratchet wheel 36 is again rotated clockwise
to position the cam follower 71 on the upper low dwell 84,
the ribbon lift guides 62 and 63 will be moved during the
next print cycle to a printing position below their upper-
most printing position. In this position, the ribbon 20 is
disposed so that a portion of the ribbon 20 above the
lowermost portion of the ribbon 20 will be engaged by
the printing head 14 during the next print cycle.

The next clockwise rotation of the ratchet wheel 36
by the feed pawl 46 results in the cam follower 71 engag-
ing the lower high dwell 85. This positions the ribbon
lift guides 62 and 63 above their lowermost printing
position during the next print cycle but below the print-
ing position produced by engagement of the cam follower
71 with the upper low dwell 84. In this position, the
ribbon 20 is disposed so that a portion of the ribbon
20 beneath its uppermost portion will be engaged by
the printing head 14 during the next print cycle.

During each of these operations, the control element 75
of the ribbon lift guide link 73 is positioned in various
portions of the slot 76 in the cam follower 77. The posi-
tion of the control element 75 in the slot 76 determines
the amount of vertical movement of the ribbon lift guides
62 and 63.

For example, when the cam follower 71 is engaging
the lower low dwell 82, the control element 75 is at the
front of the slot 76 in the cam follower 77 so that it is
furthermost from the pivotal connection (the screw 78) of
the cam follower 77 to the support member 11. When the
cam follower 71 is engaging the upper high dwell 83, the
control element 75 is disposed adjacent the rear of the
slot 76 but slightly disposed therefrom. In this position,
the control element 75 is positioned so that it is not dis-
posed above the pivotal screw 78 but is adapted to engage
a portion of the shoe 80 of the lift guide plate 81; there
can be no lifting of the ribbon lift guides 62 and 63 when
the control element 75 is disposed above the pivot screw
78 because the control element 75 cannot engage the
shoe 80 when the cam follower 77 pivots about the screw
78.

Because of the contour of the ribbon lift cam 79, the
ribbon lift guides 62 and 63 return to a rest position,
which is below the printing position, after each print
cycle. Thus, the rotation of the ratchet wheel 36 is such
that the control element 75 is disposed in the desired
position within the slot 76 before the cam follower 77 is
moved by the ribbon lift cam 79 to position the ribbon
lift guides 62 and 63 at the desired position with respect
to the printing position during the print cycle.

Accordingly, if the feed pawl 46 may be moved rear-
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wardly sufficiently to rotate the ratchet wheel 36 when
the print shaft 42 is rotated, then the ribbon 20 is ad-
vanced not only longitudinally or linearly but also trans-
versely relative to the printing position. Both of these
movements are produced by rotation of the ratchet wheel
36.

As previously mentioned, the feed pawl 46 is capable of
advancing the ratchet wheel 36 only when the feed con-
trol lever 51 is disposed so that the U-shaped portion 53
does not engage the pivot pin 54 of the feed pawl 48.
The feed control lever 51 is so positioned that there is no
engagement between the pin 54 of the feed pawl 46 and
the U-shaped portion 53 of the feed control lever 51 when
the ribbon 20 is a total release ribbon such as a carbon
ribbon, for example. Thus, with the feed control lever 51
so disposed, maximum utilization of a carbon ribbon is
obtained without any overstriking of a previously printed
area.

The angular distance between the openings 50 in the
ratchet wheel 36 determines the amount of longitudinal
advancement of the ribbon 20 past the printing position.
This is preferably selected so that the amount of ad-
vancement of the ribbon 20 past the printing position
during each print cycle is about half of the width of the
type character with the maximum width. Since the ribbon
20 also is moved transversely, this insures maximum
utilization of the ribbon 20 without any overstriking of
the previously printed area.

When the ribbon 20 is plastic, then overstriking of
a portion of the printed area is desired to produce maxi-
mum utilization of the ribbon. Accordingly, when the
ribbon 20 is plastic, the feed control lever 51 is posi-
tioned as shown in solid lines in FIG. 2. In this position,
the U-shaped portion 53 of the feed control lever 51 en-
gages the pivot pin 54 of the feed pawl 46 to prevent
the feed pawl 46 from being actuated to advance the
ratchet wheel 36 during each actuation of a character
key of the typewriter.

With the ribbon 20 being plastic, it is desired that a
selected or predetermined number of cycles of the print
shaft 42 occur due to actuation of character keys to
cause printing at the printing position before the ribbon
20 is advanced both longitudinally or linearly past its
printing position and transversely to the next vertical
position. Thus, it is necessary to position the feed con-
trol lever 51 after the predetermined or selected num-
ber of print cycles so that the pivot pin 54 of the feed
pawl 46 clears the feed control lever 51 during a print
cycle as shown in dotted lines in FIG. 2.

A spring 90, which has one end attached to the feed
control lever 51 and its other end attached to the base
plate 10 by connection to an upstanding stud 90’ on the
base plate 10, continuously urges the feed control lever
51 to the solid line position of FIG. 2. The feed con-
trol lever 51 is moved progressively against the force of
the spring 90 from the solid line position of FIG, 2 to-
ward the position in which the feed control lever 51 is
locked or retained when the ribbon 20 is carbon. This
progressive movement is accomplished by a cam 91, which
is rotatably mounted on a stud 92 on the base plate 190,
acting on a cam follower 93 (see FIG. 1) on the feed
control lever 51.

The cam 91 is formed integral with a ratchet 94, which
also is rotatably mounted on the stud 92. The rachet 94
has a retaining clip 94’ bearing against its upper surface
to retain the integral cam 91 and ratchet 94 on the stud
92,

The ratchet 94 is advanced one tooth during each
rotation of the print shaft 42 due to actuation of
a character key on the typewriter. Accordingly, after
a predetermined number of actuations of character keys
of the typewriter has occurred with the feed control
lever 51 originally in the solid line position of FIG. 2, the
cam 91 advances to a position in which one of its lobes
95 engages the cam follower 93. When this occurs, the
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feed control lever 51 is momentarily disposed in the
dotted line position of FIG. 2 so that the pin 54 will
clear the U-shaped portion 53 of the feed control lever
51. Accordingly, the ratchet wheel 36 is rotated clock-
wise so that the ribbon 2@ is advanced both longitudinally
by the feed roller 27 and moved transversely to one
of its vertical positions by the ribbon lift guide structure.

The angular relation of the lobes 95 to the teeth of
the ratchet 94 is such that one of the lobes 95 engages
the cam follower 93 just after a print cycle starts. Thus,
the feed pawl 46 moves rearwardly during this same
print cycle whereby the ratchet wheel 36 is rotated. The
lobe 95 ceases to engage the cam follower 93 by the
time that the print cycle is completed so that the feed
control lever 51 returns to the solid line position of FIG.
2 during the same print cycle. In the solid line position of
FIG. 2, the cam 91 acts on the cam follower 93 to main-
tain the arm 60 of the feed control lever 51 slightly spaced
from the arm 59 of the mode change lever 55.

It should be understood that the contour of the cam
91 between the lobes 95 is such that the feed control
lever 51 moves progressively from the solid line position
of FIG. 2 during each print cycle until the feed control
lever 51 is disposed in the dotted line position of FIG. 2
to permit the pivot pin 54 of the feed pawl 46 to clear
the U-shaped portion 53. The ratio of the number of
the teeth on the ratchet 94 to the number of the lobes
95 on the cam 91 determines how many print cycles occur
before the ribbon 20 is both advanced longitudinally and
moved transversely to one of its vertical positions rela-
tive to the printing position. For example, if the ratchet
94 has twenty-one teeth and the cam 91 has three lobes
95, then the feed pawl 46 actuates the ratchet wheel 36
every seventh print cycle.

The ratchet 94 is rotated during each print cycle by a
secondary feed pawl 96, which is pivotally mounted on
the rod 67. A spring 97, which has one end attached
to the pawl 96 and its other end attached to a stud 97’
on the base plate 10, continuously urges the pawl 96 away
from engagement with the driving portions of the teeth
of the ratchet 94 and into engagement with the rest por-
tions of the teeth of the ratchet 94. The stud 97’ extends
from the base plate 10 through a slot 97a in the lever 51.

A washer 97b engages the upper surface of the lever
51 adjacent the slot 97a by passing over the stud 97’.
A retaining clip 97¢ holds the washer 975b in the position
over the arcuate slot 97a. The stud 97, the washer 97b,
and the retaining clip 97¢ cooperate to provide stability
to the lever 51.

The pawl 96 has a U-shaped lower end 98, which rides
on a finger 99 of the ribbon lift cam follower 77. As the
cam follower 77 rides along the surface of the ribbon
lift cam 79 and pivots about the screw 78, the pawl 96
is pivoted about the rod 67 against the force of the spring
97 to advance the ratchet 94 clockwise one tooth. A
spring biased detent 100, which is pivotally mounted on
the stud 52, engages the teeth of the ratchet 94 to prevent
counterclockwise rotation when the pawl 96 ceases to
engage the teeth of the ratchet 94.

The detent 109 is retained on the stud 52 by a retain-
ing clip 100a. A spring 1005, which has one end attached
to the arm of the detent 100 away from the ratchet 94
and its other end attached to the stud 97/, spring biases
the detent 100 into engagement with the teeth of the
ratchet 94,

Since the ribbon lift cam 79 rotates during each revolu-
tion of the print shaft 42, the pawl 96 causes rotation
of the ratchet 94 irrespective of the position of the feed
control lever 51, Of course, if the feed control lever 51
is positioned for the ribbon 20 being carbon whereby
the U-shaped portion 53 will not engage the pin 54, then
there is no engagement between the cam follower 93 on
the feed control lever 51 and the cam 91. However, both
the cam 91 and the ratchet 94 rotate irrespective of
whether the ribbon 26 is plastic or carbon,
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While a plastic ribbon permits overlapping printing
operations on the same area of the ribbon, it is desirable
to not have a complete overlapping of the same printing
area during each of the plurality of print cycles before
the ribbon 20 is advanced longitudinally past the printing
position. The present invention utilizes a mechanism in
which the ribbon lift guides 62 and 63 are moved an
incremental amount transversely relative to the printing
position when the ribbon 20 is plastic. This incremental
movement of the ribbon 20 is a nonconstant amount dur-
ing each of the print cycles and the total amount of
movement during the predetermined or selected number
of print cycles before the ribbon 26 is both advanced
longitudinally and moved transversely relative to the
printing position is less than the distance between any
of the vertical positions to which the ribbon 20 is moved
when the ribbon 20 is advanced both longitudinally and
transversely past the printing position. For example, each
incremental movement might be about .003” while the
vertical positions would be at least .050” apart.

This variable lift mechanism includes a variable lift
pawl 1@1, which is mounted on the screw 78 for both
pivoting and sliding through a slot 102 in the pawl 101.
The pawl 101 is mounted on the shoulder screw 78 by
having a washer 102’ surrounding the screw 78 and dis-
posed within the slot 162, The washer 102’ is wider than
the pawl 101 so that it protrudes beyond the pawl 101
to prevent binding of the cam follower 77. As shown in
FIG. 3, the pawl 101 has a flat surface 103, which en-
gages the ribbon lift cam 79 to function as a cam fol-
lower.

The pawl 101 has its other end 104 engaging the teeth
of a ratchet 185, which is formed integral with an ec-
centric 106. The eccentric 106 surrounds the rod 67 and
is disposed within the opening 64b in the lower lift arm
64. Thus, as the eccentric 106 is rotated by the ratchet
105 being rotated through the variable lift pawl 101,
there is a slight amount of pivotal movement of the lift
arms 64 and 65 with the control element 75 as the pivot.

It should be understood that the ratchet 105 is spaced
from the lift arms 64 and 68 by a spacer 106”". The spacer
106" is mounted adjacent the ratchet 105 on a preferably
circular portion integral with the ratchet 105 but prior
to the eccentric 106,

This slight pivotal movement of the lower lift arms
64 and 65 results in the ribbon lift guides 62 and 63 being

. moved an incremental non-constant amount transversely
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relative to the printing position to modify the position
to which the guides 62 and 63 are moved. Thus, each
rotation of the ribbon lift cam 79 causes a slight transverse
movement of the ribbon 20 with respect to its printing
position as long as the surface 103 of the variable lift pawl
101 engages the ribbon lift cam 79. It should be under-
stood that a detent pawl 106’. which is attached to the
support member 11, engages the teeth of the ratchet 105
to prevent reverse rotation.

The surface 103 of the variable lift pawl 161 is main-
tained in engagement with the ribbon lift cam 79 by a
spring 107. One end of the spring 107 is attached to the
variable lift pawl 161 adjacent the end 104 while its
other end is secured to a downwardly projecting ear 108
which extends through an opening 108’ in the base plate
10, on a lever 109. The lever 109 is pivotally connected
to the base plate 10 through the shoulder screw 12, which
extends through an opening 109’ in the lever 109.

When the ribbon 20 is plastic so that the mode change
lever 55 is in the position of FIG. 2, the lever 109 also
is positioned as shown in FIG. 2 whereby the spring 107
holds the surface 103 of the variable lift pawl 101 in
engagement with the ribbon lift cam 79 so as to follow
the cam 79 and be moved thereby to rotate the ratchet
105. However, when the ribbon 20 is carbon so that the
mode change lever 55 is positioned with the pin 56 in
the notch 58, the lever 109 will be rotated counterclock-
wise by the arm 59 of the mode change lever 55 engaging
a downwardly depending ear 110’ on an arm 110 of the
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lever 109. As a result, the lever 109 is pivoted to decrease
the force on the spring 107 sufficiently so that the sur-
face 103 of the variable lift pawl 101 is not maintained
in engagement with the ribbon lift cam 79. With the
surface 103 of the pawl 101 not following the cam 79,
the ratchet 105 is not rotated.

Accordingly, the variable lift of the ribbon lift guides
62 and 63 through rotation of the eccentric 106 occurs
only when the ribbon 20 is plastic. Thus, when the rbbon
20 is carbon and each print cycle results in the ribbon
20 being advanced longitudinally relative to the printing
position and transversely to another of the vertical posi-
tions by the ratchet wheel 36, there is no incremental
movement of the ribbon lift guides 62 and 63 since it is
not required at this time.

As previously mentioned, a plastic ribbon is weaker
than a carbon ribbon. However, it is still necessary to
maintain a tension on the ribbon 20 irrespective of the
material in order to insure that the ribbon 20 is taut at
the printing position.

Accordingly, a ribbon spring guide 111, which com-
prises a roller engaging the ribbon 2¢ and supported by
a wire 111 secured to a support block 112, is pivotally
mounted on the base plate 10 through the support block
112, a spacer 112, and a screw 113. The screw 113 is
threaded into a tapped hole 113’ in the base plate 10.
The support block 112 has a spring retaining plate 114
adjustably attached thereto through a screw 115. The
spring retaining plate 114 has one end of a spring 116
attached thereto. The other end of the spring 116 is
attached to the lever 109.

When the lever 109 is in the position of FIG. 2 wherein
the ribbon 20 is plastic, the tension of the spring 116 is
selected so that it provides the desired temsion to main-
tain the plastic ribbon 20 taut at the printing position
without breaking it. When the ribbon 20 is carbon so that
the pin 56 of the mode change lever 55 is locked within
the notch 58 in the base plate 10, the force of the spring
116 is increased in comparison with its force when the
ribbon 20 is plastic because of the rotated position of
the lever 109. Accordingly, a greater force on the ribbon
20 is provided by the ribbon spring guide 111 when the
ribbon 20 is carbon than when it is plastic.

The force of the spring 116 in both of the positions
of the lever 109 must be carefully selected as must the
force of the spring 107. In adjusting the forces of the
springs 107 and 116, the mode change lever 55 is dis-
posed in the position of FIG. 2,

Then, the force of the spring 107 is first selected by
bending a downwardly depending ear 117 on an arm
117 of the lever 109 to determine its engagement with
an arm 118 on the mode change lever 55. This positions
the lever 109 relative to the mode change lever 55 in
the position shown in FIG. 2. It should be understood
that the ears 110’ and 117’ of the lever 109 extend
through an opening 118’ in the base plate 10.

With the mode change lever 55 still in the position of
FIG. 2, the force of the spring 116 is adjustable through
a slot 119 in the spring retaining plate 114. The slot 119
permits movement of the spring retaining plate 114 with
respect to the support block 112 whereby the force of
the spring 116 is adjustable.

Then, the mode change lever 55 is moved to the posi-
tion in which the pin 56 is retained in the notch 58. In
this position, the desired tension of the spring 116 when
the ribbon 26 is carbon is determined by bending the
downwardly projecting ear 110’ on the arm 119 to de-
termine the position of the lever 109 relative to the mode
change lever 55 when the mode change lever 55 has the
pin 56 retained in the notch 58.

The support block 112 has a wire 120 attached thereto
and extending upwardly therefrom. The wire 120 co-
operates with the teeth of the ratchet wheel 18 on the
supply spool 17 to function as a detent to permit only
counterclockwise rotation of the supply spool 17.

As shown in FIG. 6, the path of the ribbon 26 is from
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the supply spool core 19 around the ribbon spring guide
111 and then through the ribbon lift guide 62 past the
printing head 14. The ribbon 20 then passes through the
ribbon lift guide 63, around an upstanding guide 120° on
the base plate 10, and then between the pressure roller
26 and the feed roller 27 to the takeup spool 25.

The spring 116 continuously urges the support block
112 to pivot the ribbon spring guide 111 counterclockwise
(as viewed in FIG. 6). This results in the wire 12¢ being
maintained in engagement with one of the teeth of the
ratchet wheel 18 of the supply spool 17 to prevent counter-
clockwise rotation of the supply spool 17.

When the takeup spool 25 and the feed roller 27 are
rotated due to rotation of the ratchet wheel 36, the ribbon
20 creates a sufficient force on the ribbon spring guide
111 to overcome the force of the spring 116. As a result,
the support block 112 is rotated to remove the wire 120
from the teeth of the ratchet wheel 18 whereby the sup-
ply spool 17 may freely rotate counterclockwise and per-
mit the ribbon 20 to be pulled off of the supply spool core
19.

When a sufficient Iength of the ribbon 20 has been paid
out, the tension on the ribbon 206 decreases below that
created on the ribbon 20 by the spring 116 acting through
the ribbon spring guide 111. As a result, the spring 116
returns the wire 120 into engagement with one of the
teeth of the ratchet wheel 18 to again lock the supply
spool 17 and the supply spool core 19 against counter-
clockwise rotation. In this position, the spring 116 exerts
the predetermined force of tension on the ribbon 20
through the ribbon spring guide 111.

Considering the operation of the present invention with
the ribbon 20 being plastic, the mode change lever 55 is
disposed in the position of FIG. 2. It will be assumed
that the cam follower 93 of the feed control lever 51 has
just moved off one of the high dwell lobes 95 of the cam
91 as shown in the solid line position of FIG. 2. In this
position of the feed control lever 51, the U-shaped por-
tion 53 of the feed control lever 51 is disposed closest
to the front of the base plate 16 so as to block rearward
movement of the feed pawl 46 due to the engagement of
the U-shaped portion 53 of the feed control lever 51
with the pivot pin 54 of the feed pawl 46. This prevents
the ratchet wheel 36 from being advanced during a print
cycle.

As shown in FIG. 2, the feed pawl 46 has a portion
121 extending into a slot 122 in the base plate 10. This
insures that the feed pawl 46 must move along a path
in which the pin 54 can engage the U-shaped portion 53
of the feed control lever 51.

With the first actuation of a character key of the type-
writer, the print shaft 42 makes a revolution. As a result,
the ribbon lift cam 79 rotates to cause the secondary
feed pawl 96 to engage one of the teeth of the ratchet 94
and advance the ratchet 94 clockwise one tooth. Since
the cam 91 is integral with the ratchet 94, it also rotates
the same angular amount.

During each print cycle whereby the print shaft 42
makes a revolution, the variable lift pawl 101 both slides
and pivots about the screw 78 because of the coopera-
tion of the cam follower surface 103 on the pawl 101
with the ribbon lift cam 79. However, this movement of
the variable lift pawl 101 to rotate the ratchet 105 where-
by there is a small incremental movement of the ribbon
20 transversely with respect to the printing position
occurs after printing of the character. This is assured by
the fact that the cam follower surface 103 of the pawl
101 engages the ribbon lift cam 79 90° from engagement
of the cam 79 by the cam follower 77 (see FIG. 3). The
spring 107 holds the surface 163 of the variable lift pawl
101 in engagement with the ribbon lift cam 79 because
of the position of the lever 109.

During the selected or predetermined number of print
cycles, the feed control lever 51 is progressively rotated
counterclockwise by the cam 91 about the stud 52 to pro-
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gressively move the U-shaped portion 53 toward the posi-
tion in which it occupies when the ribbon 20 is carbon.
After the selected or predetermined number of print cy-
cles has occurred, one of the lobes 95 engages the cam
follower 93 of the feed control lever 51 during the next
print cycle to move the feed control lever 51 to the dotted
line position of FIG. 2 in which the U-shaped portion 53
will not engage the pin 54 so as to permit the feed pawl
46 to be moved rearwardly sufficiently to advance the
ratchet wheel 36 clockwise. ]

When the ratchet wheel 36 is rotated clockwise, the
ribbon 20 is advanced longitudinally past the printing
position due to rotation of the feed roller 27. At the same
time, the control element 75 is moved to another of its
positions within the slot 76 in the cam follower 77 so
that the ribbon lift guides 62 and 63 may be moved to
another of their vertical positions during the next print
cycle. Thus, another portion of the width of the ribbon
20 will be disposed at the printing position for engage-
ment by the printing head 14 during the next print cycle.

As the feed pawl 46 rotates the ratchet wheel 36 by
forward movement of the feed pawl 46, the secondary
feed pawl 96 has completed rotation of the ratchet 94
and the integral cam 91. As a result, the feed control
lever 51 is returned by the spring 90 to the solid line posi-
tion of FIG. 2 since the lobe 95, which was engaging the
cam follower 93 on the feed control lever 51, is rotated
beyond engagement therewith to the solid line position
of FIG. 2.

The predetermined or selected number of print cycles
again occurs during each of which there is no advance-
ment longitudinally of the ribbon 20 past the printing
position. However, there is non-constant incremental lift-
ing in a transverse direction of the ribbon 20 to prevent
complete overlapping of the printing areas.

When the ribbon 20 is carbon, the mode change lever
55 is disposed with the pin 56 locked in the notch 58 in
the base plate 10. As a result, the lever 109 is pivoted
counterclockwise about the screw 12 to increase the force
of the spring 116 whereby a greater tension is exerted by
the ribbon spring guide 111 on the ribbon 20. Addition-
ally, the feed control lever 51 is moved to a position,
which is further to the rear than the dotted line position
of FIG. 2, in which the U-shaped portion 53 will not en-
gage the pivot pin 54 of the feed pawl 46 and the cam
follower 93 will not engage the cam 91.

Accordingly, each actuation of a character key on the
typewriter results in the ratchet wheel 36 being rotated.
This causes the ribbon 20 to be advanced longitudinally
past the printing position and moved transversely to one
of the four vertical positions whereby there is no over-
striking of the printed areas.

When the mode change lever 55 is in the position
wherein the pin 56 is locked within the notch 58 in the
base plate 10, the lever 109 is positioned so that the spring
107 no longer exerts a biasing force on the variable lift
pawl 101. Thus, the surface 103 of the variable lift pawl
101 does not engage the ribbon lift cam 79 when the rib-
bon 20 is carbon whereby incremental lifting of the rib-
bon 20 is eliminated.

When it is desired to use the typewriter for cutting a
stencil wherein the ribbon 20 is not to be used, the stencil
lever 35 is rotated clockwise about the axis of the cylin-
drical bushing 33. The upper arm 34 of the stencil lever
35 has an ear 124 (see FIG. 1), which is moved over the
top of the feed pawl 46 when the stencil lever 35 is
rotated clockwise. This prevents the feed pawl 46 from
being moved out of the opening 50 in the ratchet wheel
36 within which the feed pawl 46 is disposed whereby the
ratchet wheel 36 cannot be actuated.
 The stencil lever 35 has a curved finger 125, which is
adapted to be disposed over the stud 74 to lock the stencil
lever 35 in the stencil position. As the stencil lever 35 is
rotated clockwise, a portion 126, which is disposed be-
neath the finger 125 on the stencil lever 35, engages the
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link 73 to move the control element 75 within the slot 76
in the cam follower 77 to the position in which the control
element 75 is disposed above the pivot screw 78.

‘With the control element 75 so positioned, the ribbon
1ift guides 62 and 63 are not raised by the lift structure
during rotation of the print shaft 42, Of course, the cam
follower 77 follows the ribbon lift cam 79 during each
revolution of the print shaft 42 but no movement of the
ribbon lift structure occurs. Additionally, the movement
of the ribbon lift guide link 73 by the portion 126 of the
stencil lever 35 moves the cam follower 71 away from
engagement with the periphery of the ratchet wheel 36.

With the stencil lever 35 disposed in the position in
which a stencil may be cut, there can be no actuation of
the ratchet wheel 36 during each revolution of the print
shaft 42. As a result, there is no longitudinal or transverse
movement of the ribbon 26 relative to its printing posi-
tion. Furthermore, because of the position of the control
element 75 within the slot 76 in the cam follower 77, the
ribbon lift guides 62 and 63 are maintained in their lower-
most or rest position wherein the uppermost portion of the
ribbon 20 is disposed beneath the printing position.

When the stencil lever 35 has the finger 125 removed
from engagement with the stud 74’ by urging the lever 35
counterclockwise, a spring 127, which has one end at-
tached to a projection 127’ on the stencil lever 35 and its
other end attached to a close lever 128, urges the stencil
lever 35 counterclockwise until a stop 129 on the stencil
lever 35 engages a surface 13¢ on the base plate 10. Tn
this position, the ear 124 is not in engagement with the
feed pawl 46. Furthermore, the portion 126 of the stencil
lever 35 is out of engagement with the link 73 to permit
the follower 71 to again engage the ratchet wheel 36.

The close lever 128 is pivotally mounted on a load
lever 131 by a pin 132. The load lever 131 is pivotally
mounted on the support member 11 by a screw 133.

When it is desired to load or unload a ribbon, the load
lever 131 is pivoted counterclockwise about the screw
133. This results in a corner 134 on the load lever 131
engaging an ear 135 (see FIG. 4) on the flange 66 of the

ribbon lift structure. As a result, the ribbon lift structure

pivots clockwise (as viewed in FIG. 1) about the rod 67.
The load lever 131 is capable of being moved sufficiently
to dispose the ribbon lift guides 62 and 63 in a position
above their uppermost printing position, in which printing
occurs on the lowermost portion of the ribbon 22, to
permit easy loading and unloading of the ribbon 20.

As the load lever 131 pivots counterclockwise, an up-
standing portion 136 on the load lever 131 engages a pro-
jection 137 on the pressure roller lever 28. As a result
the force of the spring 30 is overcome, and the pressure
roller 26 is removed from engagement with the feed roller
27.

As the load lever 131 pivots counterclockwise, the close
lever 128 moves with the load lever 131 due to its con-
nection through the pivot pin 132. The close lever 128 has
a portion 138, which engages a tenon on the screw 13 to
Jatch the close lever 128 and the load lever 131 in the
loading and unloading position. In the loading and unload-
ing position, the pressure roller 26 is not engaged with
the feed roller 27 and the ribbon lift guides 62 and 63
are disposed in a position in which the ribbon 20 may be
easily inserted or removed therefrom.

When loading and/or unloading of the ribbon 20 has
been completed, the close lever 128 is pivoted clockwise
about the axis of the pin 132. As a result, the portion 138
of the close lever 128 ceases to engage the tenon of the
threaded screw 13 whereby the load lever 131 and the
close lever 128 are unlatched.

A spring 139, which has one end attached to a hook
140 on the lower lift arm 64 and its other end connected
to the support member 11, continuously biases the lift
structure counterclockwise (as viewed in FIG. 1) about
the rod 67. Accordingly, the spring 139 exerts a force
through the ear 135 on the flange 66 of the lift structure
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and the corner 134 on the load lever 131 to return the
load lever 131 and the close lever 128 to their inactive
positions. The spring 127 retains both the close lever 128
and the load lever 131 along with the stencil lever 35 in
their inactive positions. The spring 127 also aids the spring
139 in moving the load lever 131 and the close lever 128
to their inactive positions.

It should be understood that a spring 141 retains the
pin 56 of the mode change lever 55 in either the slot 57
or the notch ‘58 in which it is disposed. Thus, the mode
change lever 55 cannot be accidentally displaced.

It should be understood that there is one of the openings
50 for each of the dwells 82-85. Thus, with the ratchet
wheel 36 having four of each of the dwells §2-85, the
ratchet wheel 36 would have sixteen openings.

While this invention has been shown and described
with respect to a typewriter using a single element print-
ing head 14, it should be understood that it can be used
with a typewriter having a movable platen. While the
variable lift pawl 101 has been described as being rendered
inactive when the ribbon 20 is carbon, it should be under-
stood that the pawl 101 could be active irrespective of the
material of the ribbon 20. In such an arrangement, the
spring 107 would be secured to a fixed stud on the base
plate 10 rather than to the movable lever 109.

An advantage of this invention is that it insures maxi-
mum utilization of a single pass ribbon. Another advan-
tage of this invention is that a single ribbon feed mecha-
nism is employed to feed the ribbon in two different modes
depending on the material of the ribbon. Still another ad-
vantage of this invention is that sufficient tension is applied
to the ribbon to maintain the ribbon taut at the printing
position without breaking it irrespective of the strength
of the ribbon.

While the invention has been particularly shown and
described with reference to a preferred embodiment
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made
therein without departing from the spirit and scope of the
invention.

What is claimed is:

1. An inked ribbon feed mechanism for feeding a
single pass ribbon relative to a printing position includ-
ing:

guide means for a ribbon;

means to advance a ribbon longitudinally past the

printing position during a print cycle;
means to move said guide means in a direction trans-
verse of the ribbon to position the ribbon in different
vertical positions relative to the printing position
only during each actuation of said advancing means;

control means preventing actuation of said advancing
means and said transverse moving means when dis-
posed in a first position;

means to move said control means a sufficient distance

from its first position after a selected number of
print cycles to a position wherein said control means
is disposed so that actuation of said advancing means
and said transverse moving means can occur to both
advance the ribbon longitudinally and move the
ribbon to the next of the different vertical positions;
means to incrementally move said guide means in a
direction transverse of the ribbon during each print
cycle;

said transverse moving means moving the ribbon be-

tween any two vertical positions a distance greater
than the sum of the incremental movements of the
ribbon by said incremental moving means between
actuations of said transverse moving means;

means continuously urging said control means to its

first position;

means to lock said control means in a second position

wherein said control means is disposed to that said
advancing means and said transverse moving means
are actuated during each print cycle, said locking
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means being movable between its locking position
and an inactivated position;

said moving means for said control means progressively
moving said control means from its first position
toward its second position during each print cycle
when said locking means is inactivated;

said progressive moving means being disposed so that
said control means can be returned to its first posi-
tion by said urging means after said advancing means
and said transverse moving means have been actu-
ated;

said incremental moving means being actuated at least
during each print cycle when said locking means is
in its inactivated position;

a base plate;

said control means including a feed control lever
pivotally mounted on said base plate;

said progressive moving means including a cam ro-
tatably mounted on said base plate;

said feed control lever having a cam follower thereon
for following said cam;

said cam having a ratchet fixedly attached thereto for
movement therewith;

means to rotate said ratchet during each print cycle;

said feed control lever having means fixedly attached
thereto to engage said advancing means to prevent
actuation of said advancing means and said trans-
verse moving means during a print cycle;

and said continuously urging means comprising a
spring attached to said feed control lever and said
base plate to maintain said cam follower in engage-
ment with said cam when said locking means is
inactivated. -

2. An inked ribbon feed mechanism for feeding a

single pass ribbon relative to a printing position including:

guide means for a ribbon;

means to advance a ribbon longitudinally past the print-
ing position during a print cycle;

means to move said guide means in a direction trans-
verse of the ribbon to position the ribbon in difer-
ent vertical positions relative to the printing posi-
tion only during each actuation of said advancing
means;

control means preventing actuation of said advancing
means and said transverse moving means when dis-
posed in a first position;

means to move said control means a sufficient distance
from its first position after a selected number of
print cycles to a position wherein said control means
is disposed so that actuation of said advancing means
and said transverse moving means can occur to both
advance the ribbon longitudinally and move the rib-
bon to the next of the different vertical positions;

means to incrementally move said guide means in a
direction transverse of the ribbon during each print
cycle;

said transverse moving means moving the ribbon be-
tween any two vertical positions a distance greater
than the sum of the incremental movements of the
ribbon by said incremental moving means between
actuations of said transverse moving means;

support means;

said guide means including:

a pair of guide members;

a first pair of arms with each of said first pair
of arms being pivotally connected respectively
to a corresponding one of said guide members;

means fixedly connecting said first pair of arms to
each other to form an integral structure;

means to pivotally mount said first pair of arms on
said support means;

and a second pair of arms with one end of each
of said second pair of arms being pivotally con-
nected respectively to a corresponding one of
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said guide members and its other end pivotally
connected to said support means;
said transverse moving means including means co-
operating with one of said first pair of arms to cause
pivotal movement of said first pair of arms about
said pivotal mounting means of said first pair of
arms;
and said incremental moving means including:

an eccentric supporied on said pivotal mounting
means and cooperating with one of said first
pair of arms;

and means to rotate said eccentric during each
print cycle to cause pivotal movement of said
first pair of arms about said cooperating means
of said transverse moving means.

3. An inked ribbon feed mechanism for feeding a

single pass ribbon relative to a printing position including:

guide means for a ribbon;

means to advance a ribbon longitudinally past the print-
ing position during a print cycle;

means to move said guide means in a direction trans-
verse of the ribbon to position the ribbon in different
vertical positions relative to the printing position
only during each actuation of said advancing means;

control means preventing actuation of said advancing
means and said transverse moving means when dis-
posed in a first position;

means to move said control means a sufficient distance
from its first position after a selected number of
print cycles to a position wherein said control means
is disposed so that actuation of said advancing means
and said transverse moving means can occur to both
advance the ribbon longitudinally and move the
ribbon to the next of the different vertical positions;

means to incrementally move said guide means in a
direction transverse of the ribbon during each print
cycle;

said transverse moving means moving the ribbon be-
tween any two vertical positions a distance greater
than the sum of the incremental movements of the
ribbon by said incremental moving means between
actuations of said transverse moving means;

means continuously urging said control means to its
first position;

means to lock said control means in a second position
wherein said control means is disposed so that said
advancing means and said transverse moving means
are actuated during each print cycle, said locking
means being movable between its locking position
and an inactivated position;

said moving means for said control means progressively
moving said control means from its first position
toward its second position during each print cycle
when said locking means is inactivated;

said progressive moving means being disposed so that
said control means can be returned to its first posi-
tion by said urging means after said advancing means
and said transverse moving means have been
actuated;

said incremental moving means being actuated at least
during each print cycle when said locking means
is in its inactivated position;

support means;

said guide means including:

a pair of guide members;

a first pair of arms with each of said first pair of
arms being pivotally connected respectively to a
corresponding one of said guide members;

means fixedly connecting said first pair of arms
to each other to form an integral structure;

means to pivotally mount said first pair of arms
on said support means;

and a second pair of arms with one end of each
of said second pair of arms being pivotally con-
nected respectively to a corresponding one of
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said guide members and its other end pivotally
connected to said support means;
said transverse moving means including means co-
operating with one of said first pair of arms to cause
pivotal movement of said first pair of arms about said
pivotal mounting means of said first pair of arms;
and said incremental moving means including:
an eccentric supported on said pivotal mounting
means and cooperating with one of said first
pair of arms;
and means to rotate said eccentric during each
print cycle when said locking means is inac-
tivatedto cause pivotal movement of said first
pair of arms about said cooperating means of
said transverse moving means.
4. An inked ribbon feed mechanism including:
rotatably mounted supply spool means;
rotatably mounted takeup spool means;
means to longitudinally advance an inked ribbon, having
one end attached to said supply spool means and its
other end attached to said takeup spool means, from
said supply spool means to said takeup spool means
past a printing position;
means to maintain a tension on the ribbon to maintain
the ribbon taut at the printing position;
said maintaining means including:
aroller engaging the ribbon;
a pivotally mounted support block having said
roller attached thereto;
and a spring having one end attached to said
support block;
means to change the tension on said maintaining means
depending upon the material of the ribbon used;
and said changing means including a pivotally mounted
lever having the other end of said spring attached
thereto whereby the force of said spring is changed
by changing the position of said lever.
5. An inked ribbon feed mechanism for feeding a single
pass ribbon relative to a printing position including:
guide means for a ribbon;
means to advance a ribbon longitudinally past the print-
ing position during a print cycle;
means to move said guide means in a direction trans-
verse of the ribbon to position the ribbon in different
vertical positions relative to the printing position only
during each actuation of said advancing means;
a source of motion operable during each print cycle;
a reciprocating member for transmitting motion from
said source to said advancing means and said trans-
verse moving means for causing actuation thereof;
control means for selectively determining whether said
reciprocating member can transmit motion from said
source to said advancing means and said transverse
moving means;
said control means including movable means that may
be actuated during each print cycle;
said movable means cooperating with said reciprocating
member so that said reciprocating member can trans-
mit motion from said source to said advancing means
and said transverse moving means only once during
every group of a predetermined number of print
cycles;
means to incrementally move said guide means in a di-
rection transverse of thé ribbon during each print
cycle;
said transverse moving means moving the ribbon be-
tween any two vertical positions a distance greater
than the sum of the incremental movements of the
ribbon by said incremental moving means between
actuations of said transverse moving means;
support means;
said guide means including:
a pair of guide members;
a first pair of arms with each of said first pair
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of arms being pivotally connected respectively
to a corresponding one of said guide members;
means fixedly connecting said first pair of arms
to each other to form an integral structure;
means to pivotally mount said first pair of arms on
said support means;

and a second pair of arms with one end of each of
said second pair of arms being pivotally con-
nected respectively to a corresponding one of
said guide members and its other end pivotally
connected to said support means;

said transverse moving means including means coop-
erating with one of said first pair of arms to cause
pivotal movement of said first pair of arms about
said pivotal mounting means of said first pair of
arms;

and said incremental moving means including:

an eccentric supported on said pivotal mounting
means and cooperating with one of said first
pair of arms;

and means to rotate said eccentric during each
print cycle to cause pivotal movement of said
first pair of arms about said cooperating means
of said transverse moving means.

6. An inked ribbon feed mechanism for feeding a single

pass ribbon relative to a printing position including:

guide means for a ribbon;

means to advance a ribbon longitudinally past the
printing position during a print cycle;

means to move said guide means in a direction trans-
verse of the ribbon to position the ribbon in different
vertical positions relative to the printing position
only during each actuation of said advancing means;

a source of motion operable during each print cycle;

a reciprocating member for transmitting motion from
said source to said advancing means and said trans-
verse moving means for causing actuation thereof;

conirol means for selectively determining whether said
reciprocating member can transmit motion from said
source to said advancing means and said transverse
moving means;

said control means including movable means that may
be actuated during each print cycle;

said movable means cooperating with said reciprocating
member so that said reciprocating member can trans-
mit motion from said source to said advancing means
and said transverse moving means only once during
every group of a predetermined number of print
cycle;

means to incrementally move said guide means in a
direction transverse of the ribbon during each print
cycle;

said transverse moving means moving the ribbon be-
tween any two vertical positions a distance greater
than the sum of the incremental movements of the
ribbon by said incremental moving means between
actuations of said transverse moving means;

means to lock said control means in a position wherein
said control means is disposed so that said recip-
rocating member can transmit motion to said
advancing means and said transverse moving means
during each print cycle, said locking means being
movable between its locking position and an in-
activated position;

said incremental moving means being actuated at least
during each print cycle when said locking means
is in its inactivated position;

support means;

said guide means including:

a pair of guide members;

a first pair of arms with each of said first pair of
said arms being pivotally connected respectively
to a corresponding one of said guide members;

means fixedly connecting said first pair of arms to
each other to form an integral structure;
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means to pivotally mount said first pair of arms
on said support means;
and a second pair of arms with one end of each
of said second pair of arms being pivotally con-
nected respectively to a corresponding one of
said guide members and its other end pivotally
connected to said support means;
said transverse moving means including means coop-
erating with one of said first pair of arms to cause
10 pivotal movement of said first pair of arms about said
pivotal mounting means of said first pair of arms;
and said incremental moving means including:
an eccentric supported on said pivotal mounting
means and cooperating with one of said first pair
of arms;
means to rotate said eccentric during each print
cycle when said locking means is inactivated to
cause pivotal movement of said first pair of arms
about said cooperating means of said transverse
moving means;
and said locking means having means to inactivate
said rotating means when said locking means
is in its locking position.
7. An inked ribbon feed mechanism for feeding a single
25 pass ribbon relative to a printing position including:
guide means for the ribbon;

means to advance the ribbon longitudinally past the

printing position during a print cycle;

lift means operative during a print cycle to move said

guide means from a normal rest position to vertically
spaced active positions adjacent the printing posi-
tion;

lift selecting means controllingly cooperative with said

lift means for periodically selecting one of a plurality
of nominal vertically spaced active positions for said
guide means;

and lift modifying means in cooperation with said lift

means separately from said lift selecting means for
modifying the nominal active positions of said guide
means by vertical increments within a range that is
‘less than the vertical spacing between the nominal
positions.

8. The mechanism according to claim 7 including:

means to move said lift selecting means to a plurality

of different positions with each of the positions corre-
sponding to one of the plurality of nominal vertically
spaced active positions selected for said guide means
by said lift selecting means cooperating with said lift
means;

control means preventing actuation of said advancing

means and said moving means when disposed in a
first position;

and means to move said control means a sufficient dis-

tance from its first position after a selected number
of print cycles to a position wherein said control
means is disposed so that actuation of said advancing
means and said moving means can occur to both
advance the ribbon longitudinally and move said lift
selecting means to another of its plurality of positions
so that said guide means is moved to another of the
plurality of nominal vertically spaced active posi-
tions.

9. The mechanism according to claim 7 including
means to selectively render said lift modifying means in-
active, .

10. An inked ribbon feed mechanism for feeding a
single pass ribbon relative to a printing position including:

support means;

guide means for a ribbon;

1ift means connected to said guide means;

‘means to pivotally mount said lift means on said sup-

port means;

means to advance the ribbon longitudinally past the

" - printing position during a print cycle;

means to move said guide means in a direction trans-
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verse of the ribbon to position the ribbon in different
vertical positions relative to the printing position
only during each actuation of said advancing means;
said transverse moving means including means coop-
erating with said lift means to cause pivotal move-
ment of said lift means about said pivotal mounting
means;
control means preventing actuation of said advancing
means and said transverse moving means when dis-
posed in a first position;
means to move said control means a sufficient distance
from its first position after a selected number of print
cycles to a position wherein said control means is dis-
posed so that actuation of said advancing means and
said transverse moving means can occur to both
advance the ribbon longitudinally and move the
ribbon to the next of the different vertical positions;
means to incrementally move said guide means in a di-
rection transverse of the ribbon during each print
cycle;
said incremental moving means including:
an eccentric supported on said pivotal mounting
means and cooperating with said 1ift means;
and means to rotate said eccentric during each
print cycle to cause pivotal movement of said lift
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means about said cooperating means of said
transverse moving means;
and said transverse moving means moving the ribbon
between any two vertical positions a distance greater
than the sum of the incremental movements of the
ribbon by said incremental moving means between
actuations of said transverse moving means.
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