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Description

FIELD OF THE INVENTION

[0001] Thefield of the inventionis printers and copiers,
especially apparatus and methods for monitoring mal-
functioning of grippers.

BACKGROUND OF THE INVENTION

[0002] Printers and copiers often have a photo-sensi-
tive member which receives an image, and an interme-
diate transfer member, often with a heated blanket, which
receives the image from the photo-sensitive member and
transfers it to sheet of paper or other printing media on
an impression roller. (The printing media will henceforth
be referred to as "paper," but any printing media should
be understood.) The intermediate transfer member often
has a delicate surface, for example the heated blanket
may comprise a release surface with a soft conforming
layer underneath, which allows the surface to press
against the impression roller with uniform pressure.
These characteristics of the intermediate transfer mem-
ber produce good images on the printing media, but also
mean that its surface may be damaged relatively easily,
and such damage may require a time-consuming and
expensive replacement of the member. Even for different
structures, the intermediate transfer member (often in
the form of a blanket) is subject to damage from excess
pressure and/or from toner that is left on the release sur-
face too long.

[0003] One cause of such damage is paper sticking to
the blanket. Normally, paper is fed onto the impression
roller and held there with grippers. If the paper is misfed
for any reason, then the paper may stick to the blanket
of the intermediate transfer member after the image is
printed. The printer must then be stopped, opened up,
the paper removed, and the ink on the blanket (which in
normal operation gets completely transferred to the pa-
per) must be cleaned off. Delay in removing the ink from
the blanket may resultin the ink drying onto the (generally
heated) blanket, which must then be replaced. Ink may
also remain on the intermediate transfer member if, as a
result of the paper misfeeding, at least part of the inter-
mediate transfer member presses directly against the
surface of the impression roller, without any paper in be-
tween. If the paper is folded or wrinkled as a result of the
misfeed, it may dent the blanket, also makingit necessary
to replace the blanket. If paper is not released on time
from the impression roller, then two sheets of paper may
end up on the impression roller, which can hurt the blan-
ket.

[0004] Document US 4,891,655 describes a thermal
color printer with a rotatable platen drum. Clamp claws
provided on the platen drum are used for clamping a tip
end of a sheet of paper which is wrapped around the
platen drum. A clamp error detector detects a clamping
error as the paper moves from the clamping position to
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the printing position. After printing, the clamp claws are
opened to release the paper.

[0005] Document JP 04292977 A describes a thermal
printer with a in-clamper paper sensor which senses the
presence or absence of paper in a clamper. A jam re-
moval processing is executed if no paper is detected by
the in-clamper paper sensor. The paper is clamped by a
mechanism for opening or closing the clamper. A sensor
for the position where clamper is opened and closed is
used for detecting the presence or absence of the clam-
per.

[0006] Because paper misfeeds are potentially so
damaging, it would be desirable to prevent any events
which could cause a misfeed, evenrelatively rare events.

SUMMARY OF THE INVENTION

[0007] An aspect of an embodiment of the invention
concerns an apparatus and method for preventing some
misfeeds which can damage the blanket, by-sensing
when the grippers fail to open properly or fail to close
properly. Optionally, this is done by two proximity sen-
sors, for example capacitive, inductive or optical sensors,
which sense the proximity of a target element which is in
a different position depending on whether the grippers
are open or closed. Alternatively, the state of the grippers
is sensed directly, but sensing the proximity (or lack of
proximity) of a target element potentially provides a sim-
pler way to determine the state of the grippers, since the
grippers are not generally accessible.

[0008] In an embodiment of the invention, the target
element rotates with the impression roller. The target el-
ement changes its position as the impression roller ro-
tates, while the sensors are fixed in place and sense the
targetelement as it passes them, if the grippers are open.
The first sensor is located in a position such that, in nor-
mal operation, the grippers would already be open when
the target passes the first sensor, if the grippers are sup-
posed to open on that cycle of the impression roller. The
second sensor is located in a position such that, in normal
operation, the grippers would already be closed when
the target passes the second sensor (and hence the sec-
ond sensor would not sense the target), if the grippers
are supposed to close on that cycle of the impression
roller. Alternatively, one or both of the sensors are instead
located at a position such that they would sense the target
only if the grippers were closed. Alternatively, only one
of these sensors is present, and only one type of mal-
function of the grippers (failure to open, or failure to close)
is sensed.

[0009] Optionally, the target element is, or is attached
to, an element which causes the grippers to open and
close. For example, the target element is a cam follower,
which follows a cam while rotating with the impression
roller, opening and closing the grippers at the proper
points in the cycle.

[0010] In printers where only one transfer to paper
takes place at each print engine, the cam is often fixed
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in place. The grippers always open and close atthe same
points in the cycle of the impression roller, which picks
up a sheet of paper during each cycle, and releases it
before picking up the next sheet during the next cycle.
In such a printer, the grippers virtually never fail to open
or close properly. However, in printers which print more
than one image on each sheet of paper, for example color
printers which print several color separations on each
sheet of paper, the grippers do not open and close on
every cycle, and the cam is not fixed in place. Instead,
as in the HP3000 Twister printer using a cam, there is a
locking mechanism, in this example a hook which hooks
onto the cam, which locks the cam in place when the
grippers are supposed to open and close, to release a
sheet of paper which is finished being printed, and to pick
up the next sheet.

[0011] When the grippers are not supposed to open,
for example when additional images are going to be print-
ed on the sheet that is being held by the grippers, then
the locking mechanism is released, and the cam rotates
together with the impression roller and the cam follower.
The grippers then remain closed, until the locking mech-
anism is re-engaged, and the cam follower starts to move
relative to the cam again. This process is illustrated in
Figs. 2A-2l, and described in detail below.

[0012] In printers with a moveable and lockable cam,
the grippers are much more likely to fail to open or fail to
close at the proper time. This can occur, for example, if
the locking mechanism fails to release, or fails to engage,
orif the cam fails to rotate with the impression roller when
the locking mechanism is released, or if the cam stops
rotating at the wrong orientation when an attemptis made
to engage the locking mechanism. While gripper mal-
function is very rare, the consequences are harmful and
it is desirable to sense gripper malfunction as soon as it
occurs.

[0013] If the sensors sense that the grippers have
failed to open, or failed to close, then optionally the printer
is automatically stopped, before damage has been done
to the blanket of the intermediate transfer member, and
a diagnostic message is issued to the operator.

[0014] There is thus provided, in accordance with an
exemplary embodiment of the invention, a system for
printing an image on a printing media, comprising:

a) an impression roller;

b) a gripper which receives the printing media when
said gripper is open, closes to hold the printing media
to the impression roller while the image is printed,
and opens to release the printing media from the
impression roller; and

c) atleast one sensor which senses whether the grip-
per is open or closed.

[0015] Optionally, the impression roller rotates on a
rotation axis, the closing of the grippers occurs within a
first angular range in the rotation of the impression roller,
the opening of the grippers to release the printing media
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occurs within a second angular range in the rotation of
the impression roller, and the at least one sensors com-
prise one or both of:

a) a first sensor which senses whether the gripper
is open or closed at afirst sensor angle in the rotation
of the impression roller, which first sensor angle fol-
lows the first angular range and precedes the second
angular range; and

b) a second sensor which senses whether the grip-
per is open or closed ata second angle in the rotation
of the impression roller, which second angle follows
the second angular range and precedes the first an-
gular range.

[0016] Optionally, the at least one sensors comprise
only the first sensor.

[0017] Alternatively, the atleast one sensors comprise
only the second sensor.

[0018] Alternatively, the atleast one sensors comprise
both the first and second sensors.

[0019] In an embodiment of the invention, there is a
sensor target which has a first position when the gripper
is open and a second position when the gripper is closed,
and at least one of the at least one sensors is a proximity
sensor which detects the target only in one of the first
and second positions.

[0020] Optionally, the proximity sensor detects the tar-
get only in the first position.

[0021] Optionally, the proximity sensor is an inductive
sensor.

[0022] Alternatively, the proximity sensor is a capaci-
tive sensor.

[0023] Alternatively, the proximity sensor is an optical
sensor.

[0024] Optionally, the target is attached to a control
element which controls the opening and closing of the
gripper.

[0025] Alternatively, the target comprises a control el-
ement which controls the opening and closing of the grip-
per.

[0026] In an embodiment of the invention, there is a

cam, and the control element comprises a cam follower
which follows the perimeter of the cam, the grippers being
open when the cam follower is on a first portion of said
perimeter, and closed when the cam follower is on a sec-
ond portion of said perimeter.

[0027] Optionally, there is a control rod attached to the
gripper, and a lever joining the control rod to the cam
follower, and the cam follower is on the first portion of
the perimeter of the cam, the lever rotates the control rod
into an orientation where the gripper is open, and when
the cam follower is on the second portion of the perimeter
of the cam, the lever rotates the control rod into an ori-
entation where the gripper is closed.

[0028] Optionally, thereisacam stopper, the cam does
not rotate when the cam stopper is engaged, and the
cam rotates substantially in synchrony with the impres-
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sion roller when the cam stopper is disengaged, thereby
preventing the gripper from opening when the cam stop-
per is disengaged and the cam follower is on the first
portion of the perimeter of the cam.

[0029] Optionally, friction keeps the cam rotating sub-
stantially in synchrony with the impression roller when
the cam stopper is disengaged.

[0030] Alternatively or additionally, there is a cam at-
tachment mechanism which attaches the cam to the im-
pression roller when the cam stopper is disengaged,
thereby keeping the cam rotating substantially in syn-
chrony with the impression roller.

[0031] Optionally, the cam stopper comprises a first
cam stopper element which is attached to the cam, and
a second cam stopper element which is fixed in place,
and the cam stopper elements engage each other to en-
gage the cam stopper, and disengage to disengage the
cam stopper.

[0032] Optionally, there is an actuator which moves
one of the cam stopper elements into a first position
where it engages the other cam stopper element, and
into a second position where it disengages the other cam
stopper element.

[0033] Optionally, the cam only stops at a stopping po-
sition, and the cam stopper element moved by the actu-
ator does not interfere with the rotation of the cam when
said element is in the first position, until the cam is sub-
stantially in the stopping position.

[0034] Optionally, one of the cam stopper elements is
a hook.

[0035] There is thus also provided, in accordance with
an exemplary embodiment of the invention, a method of
preventing damage to an intermediate transfer member
in a printer with a rotating impression roller, and a gripper
which has an open position and a closed position, which
gripper holds a printing media to the impression roller
when the gripper is closed but not when the gripper is
open, the method comprising:

a) feeding the printing media onto the impression
roller when the gripper is open and the impression
roller is oriented at a first range of angles in its rota-
tion;

b) closing the gripper to hold the printing media onto
the impression roller when the impression roller is
oriented at a second range of angles in its rotation;
c) transferring an image from the intermediate trans-
fer member to the printing media while the printing
media is held onto the impression roller;

d) opening the gripper to release the printing media
from the impression roller after the image is trans-
ferred, when the impression roller is oriented at a
third range of angles in its rotation; and

e) sensing at least one of: a failure of the gripper to
be open to receive the printing media, a failure of the
gripper to close to hold the printing media, a failure
of the gripper to stay closed until after the image is
transferred, and a failure of the gripper to open to
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release the printing media.

[0036] Optionally, sensing comprises sensing a failure
of the gripper to be open to receive the printing media.
[0037] Alternatively or additionally, sensing comprises
sensing a failure of the gripper to close to hold the printing
media.

[0038] Alternatively or additionally, sensing comprises
sensing a failure of the gripper to stay closed until after
the image is transferred.

[0039] Alternatively or additionally, sensing comprises
sensing a failure of the gripper to open to release the
printing media.

[0040] In an embodiment of the invention, the method
includes stopping the printer after at least one of the fail-
ures has been sensed, before said failure causes dam-
age to the intermediate transfer member.

[0041] Optionally, sensing comprises sensing whether
the gripper is open or closed when the impression roller
is oriented at an angle that it reaches in its rotation after
passing the second range of angles and before reaching
the second range of angles, thereby sensing failure of
the gripper to close and failure of the gripper to stay
closed.

[0042] Additionally or alternatively, sensing comprises
sensing whether the gripper is open or closed when the
impression roller is oriented at an angle that it reaches
in its rotation after passing the third range of angles and
before reaching the firstrange of angles, thereby sensing
failure of the gripper to open and failure of the gripper to
be open.

[0043] Optionally, sensing whether the gripper is open
or closed when the impression roller is oriented at an
angle comprises detecting the proximity or lack of prox-
imity of a target to a proximity sensor, and the target
passes near the sensor only when the impression roller
is oriented at said angle, and only when the gripper is in
one of an open state and a closed state, but not when
the gripper is in the other of said states.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0044] Exemplary embodiments of the invention are
described in the following sections with reference to the
drawings. The drawings are generally not to scale and
the same or similar reference numbers are used for the
same or related features on different drawings.

Fig. 1 is a side perspective view of one end of an
impression roller with grippers, showing a mecha-
nism for opening and closing the grippers, according
to an exemplary embodiment of the invention;

Figs. 2A-2I are a time sequence of schematic axial
views showing the operation of the mechanism, ac-
cording to the same embodiment of the invention;
and

Fig. 3 is an axial view showing a situation in which
the grippers fail to close, according to the same em-
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bodiment of the invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0045] Fig. 1 shows one end of an impression roller
102 in a printer or copier, in accordance with an embod-
iment of the invention. The impression roller rotates con-
tinuously around an axis 104 during normal operation of
the printer or copier. A gripper 106 is opened and closed
by the rotation of a gripper control rod 108, which is
mounted in a bearing 109 that is attached to the impres-
sion roller. Optionally there are one or more additional
grippers not shown in the drawing, located for example
further to the left of the gripper shown, which are also
opened and closed by control rod 108. A lever 110 at-
taches control rod 108 to a cam follower 112. When cam
follower 112 moves radially outward from axis 104, lever
110 causes control rod 108 to rotate in a direction which
opens gripper 106. When cam follower 112 moves radi-
ally inward, then lever 110 causes control rod 108 to ro-
tate in the other direction, which closes gripper 106. Al-
ternatively, cam follower 112, lever 110, control rod 108,
and gripper 106 are configured so that moving cam fol-
lower 112 outward causes gripper 106 to close, and mov-
ing cam follower 112 inward causes gripper 106 to open.
In describing the drawings, we will assume that moving
cam follower 112 inward causes gripper 106 to close, but
the appropriate changes in the description, if the reverse
is true, will be obvious to one skilled in the art.

[0046] In an embodiment of the invention, a sensor
target 114 is situated at or near the end of cam follower
112, opposite the end of cam follower 112 that is attached
to lever 110. Optionally, sensor target 114 is not a sep-
arate element added to cam follower 112, but is just the
far end of cam follower 112, made of the same material
as the rest of cam follower 112.

[0047] Cam follower 112 follows the surface of a cam
116, as impression roller 102 rotates around axis 104.
Although cam 116 is shown some distance to the right
of impression roller 102, in Fig. 1, for clarity, cam 116 is
optionally directly in contact with the end of impression
roller 102. Cam 116 has a depression 118 on one side.
When cam follower 112 moves into depression 118, then
gripper 106 closes, by the mechanism described above.
When cam follower 112 moves out of depression 118,
then gripper 106 opens.

[0048] A first position sensor 120 is located directly to
the right of, and somewhat above, depression 118. When
cam follower 112 falls into depression 118, then sensor
target 114 at the end of cam follower 112 will be located
radially inward from sensor 120, and sensor 120 will fall
to detect target 114. However, if cam follower 112 fails
to fall into depression 118, but remains at the same dis-
tance from axis 104 as it normally is when gripper 106 is
open, then target 114 at the end of cam follower 112 will
be located at the same radius as sensor 120, which will
detecttarget 114 as it sweeps by sensor 120in the course
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of the rotation of impression roller 102.

[0049] A second position sensor 122 is optionally lo-
cated at the same radial distance from axis 104 as sensor
120, but at a different azimuthal position. As cam follower
112 follows outside of cam 116, target 114 will go past
sensor 122, which will detect it. However if, as will be
described below, cam 116 and depression 118 rotate
together with impression roller 102, and cam follower 112
remains in depression 118 as impression roller 102 ro-
tates, then target 114 will be too far inward radially to be
sensed by sensor 122, as cam follower 112 goes past
sensor 122.

[0050] Alternatively, sensor 120 and/or sensor 122 are
located in positions so that they will only detect target
114 if cam follower 112 is in depression 118 when it pass-
es the sensor.

[0051] Optionally, sensors 120 and 122 are inductive
sensors. Alternatively, they are capacitive sensors, or
optical sensors, or any other kind of proximity sensor
known to the art. Optionally, the two sensors are not the
same kind of sensor, although using the same kind of
sensor for both sensor 120 and sensor 122 has the po-
tential advantage of making the design and operation of
the apparatus simpler. Optionally, only one of sensor 120
and sensor 122 is present, but having both sensors
present has the potential advantage that the sensor can
detect both failure of the grippers to open and failure of
the grippers to close.

[0052] A rod 124, attached to cam 116, is restrained
by a hook 126, to keep cam 116 fixed in place while im-
pression roller 102 rotates. Hook 126 is attached to an
axle 128, which is turned by a control motor 130. The
control motor brings hook 126 upward, where it catches
rod 124, to lock cam 116 in place, and brings hook 126
downward to a position where hook 126 does notinterfere
with rod 124, to unlock cam 116. Alternatively, any other
actuator known to the art, for example a solenoid, is used
instead of control motor 130 and axle 128, to move hook
126 back and forth. Alternatively, another reversible at-
tachment mechanism known to the art, such as a clamp
or a latch, or a rod which fits into a hole, serves to keep
cam 116 fixed in place instead of hook 126 and rod 124.
A potential advantage of using hook 126 and rod 124
over some other attachment mechanisms is that the hook
can be moved into a position to catch rod 124 any time
after rod 124 has passed by that position on the previous
rotation of the cam, and the hook will stop the cam at the
proper time, but will not interfere with the rotation of the
cam until rod 124 reaches the hook.

[0053] Althoughrod 124 is shown at the bottom of cam
116, optionally rod 124, or whatever attachment mech-
anism is used, is located anywhere where it can conven-
iently hold the cam in place, and where it does not inter-
fere with other elements, for example the cam follower.
[0054] When hook 126 is moved away from rod 124,
then cam 116 is free to rotate around axis 104, and does
rotate around axis 104, in synchrony with impression ro-
tor 102. For example, friction between cam 116 and im-
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pression roller 102 keeps them rotating together when
hook 126 does not prevent cam 116 from rotating. Alter-
natively, cam 116 is attached to impression roller 102 by
another pin or a latch or any other reversible attachment
mechanism, when hook 126 does not interfere with rod
124. Alternatively, separate synchronized motors are
used to drive impression roller 102 and cam 116. Using
friction to keep cam 116 and impression roller 102 rotat-
ing together has the potential advantage that it is not
necessary to actively drive cam 116, or to activate a sep-
arate attachment mechanism, but simply removing hook
126 from rod 124 makes cam 116 rotate together with
impression roller 102. Alternatively, cam follower 112 and
depression 118 are used to keep cam 116 rotating to-
gether with impression roller 102, as described below.
[0055] The details of how impression roller 102 and
cam 116 are mounted are not shown, for clarity. Option-
ally, impressionroller 102 and cam 116 are both mounted
on a common axle along axis 104, for example, or any
kind of rotary bearing known to the art is used. Similarly,
the mechanism used to drive impression roller 102 is not
shownin Fig. 1, and may be any kind of rotary drive mech-
anism known to the art.

[0056] The normal operation of the cam and cam fol-
lower in an exemplary embodiment of the invention will
be described with reference both to Fig. 1, a side view,
and Figs. 2A through 21, which provide a time sequence
of axial views. The operation may be easier to understand
by looking at both Fig. 1 and the series of Figs. 2A-2|
together. Inthe axial view of Figs. 2A-2l, the outer surface
of impression roller 102 is shown as a dashed circle sur-
rounding cam 116, although in fact, as seen in Fig. 1,
cam 116 is located at a different axial position than im-
pression roller 102. In Figs. 2A-2l, gripper 106 is in an
open state when it is oriented at an angle to the surface
of impression roller 102, and in a closed state when it is
tangent to the surface of impression roller 102.

[0057] In a first mode of operation, cam 116 is held in
place by hook 126 when the impression roller is waiting
for paper. This is shown in Fig. 2A, where hook 126 is
shown hooked around rod 124. Depression 118 in cam
116 is located at a position such that gripper 106 will be
in the open position when paper is fed into gripper 106,
as in Fig. 2B, and gripper 106 then closes around the
paper, as in Fig. 2C, holding the paper to impression
roller 102. Note that when cam follower 112 falls into
depression 118 and gripper 106 closes, as in Fig. 2C,
cam follower 112 does not pass next to sensor 120, but
passes below sensor 120, and sensor 120 does not de-
tect target 114 (not shown in Figs. 2A-2I) which is at-
tached to cam follower 112. Optionally, depression 118
is positioned so that gripper 106 closes shortly after the
paper is fed into the gripper, and the paper does not have
time to slip out of the gripper after it is fed in. Although
Figs. 1, 2A, and 2B show depression 118 located on the
top of cam 116 when cam 116 is held in place by hook
126, the actual position of depression 118 need not be
on the top of cam 116 when cam 116 is held in place by
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hook 126.

[0058] Once gripper 106 closes around the paper,
hook 126 starts to swing downward, away from rod 124,
releasing cam 116, as shown in Fig. 2C, and cam 116
begins to rotate with impression roller 102, as shown in
Figs. 2D, 2E, and 2F. Cam follower 112 thus remains in
depression 118, and gripper 106 remains closed around
the paper, as impression roller 102 rotates. Note that,
because cam follower 112 remains in depression 118,
cam follower 112 does not pass next to sensor 122, but
passes to the side of sensor 122 in Fig. 2E, and target
114 is not detected by sensor 122, indicating that gripper
106 is closed.

[0059] A printed image is then transferred to the paper
from the intermediate transfer member, not shown in the
drawing. Optionally, this is done in a single rotation of
the impression roller. Optionally, if only a single image is
being printed on the paper, then hook 126 is not removed
from rod 124 at all, so Figs. 2D, 2E and 2F are skipped,
and the image is printed during the fraction of a cycle
when the grippers are closed. Alternatively, for example
in color printing, two or more rotations of the impression
roller are used in order to print the fullimage on the paper.
Cam 116 continues to rotate synchronously with impres-
sion roller 102, and gripper 106 remains closed around
paper, while the image is printed. Optionally, the trapping
of camfollower 112 in depression 118 is sufficient to keep
cam 116 rotating in synchrony with impression roller 102.
Alternatively, other mechanisms are used, as described
previously.

[0060] When the image has been printed and it is de-
sired to remove the paper from the impressionroller, then
hook 126 swings back upward, as shown in Fig. 2F, until
it is in position to catch rod 124, as shown in Fig. 2G.
Cam 116 then stops rotating and remains fixed in place
with depression 118 at its original location, for example
on top of cam 116 as shown in Fig. 2G. As impression
roller 102 and cam follower 112 continue to rotate around
axis 104, cam follower 112 goes out of depression 118
and moves outward from axis 104, as shown in Fig. 2H.
This causes lever 110 to rotate control rod 108, opening
gripper 106 when impression roller 102 is in a proper
orientation to release the paper. As impression roller 102
continues to rotate, cam follower 112 continues to follow
the surface of cam 116. This time, as shown in Fig. 21,
cam follower 112 passes right by sensor 122, and sensor
122 detects target 114 on cam follower 112, indicating
that gripper 106 is open. Impression roller 102 and cam
follower 112 return to the position shownin Fig. 2A, where
gripper 106 is ready to receive the next piece of paper.

[0061] If hook 126 fails to catch rod 124 when impres-
sion roller 102 is in the position shown in Fig. 2G, then
cam 116 will continue to rotate with impression roller 102,
as shown in Figs. 2D, 2E and 2F, and gripper 106 will
fail to open. This means that the paper will not be re-
leased, and that gripper 106 will not be able to receive
the next sheet of paper. This condition will be detected
because sensor 122 will fail to sense cam follower 112,
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which will be positioned as in Fig. 2E, rather than as in
Fig. 2l as it is supposed to be. The printer is then option-
ally stopped, before the next piece of paper can misfeed
and possibly damage the blanket of the intermediate
transfer member.

[0062] If hook 126 fails to disengage properly from rod
124 when it is supposed to, then cam 116 will not rotate
with impression roller 102, but will remain in the orienta-
tion shown in Fig. 2C. Then cam follower 112 will go out
of depression 118 and gripper 106 will open prematurely,
as in Figs. 2H and 2I, rather than remaining closed as it
is supposed to, as shown in Figs. 2D and 2E. This could
lead to the paper sticking to the blanket of the interme-
diate transfer member. It could also lead to the paper
slipping out of place before all of the image has been
printed on the paper, with the result that part of the image
is printed directly on the impression roller. Since the im-
pression roller may not absorb all of the ink from the in-
termediate transfer member, as the paper does, this can
result in some of the ink remaining on the blanket of the
intermediate transfer member and drying, damaging the
blanket. The premature opening of gripper 106 will be
detected because sensor 122 will detect target 114 when
cam follower 112 passes by sensor 122, as in Fig. 2I.
The printer is then optionally stopped before any damage
is done to the blanket. In the case of damage due to ink
drying on the blanket, it is especially important to detect
the problem quickly, so that the ink can be cleaned off
the blanket before it dries. Using sensor 122 to detect
the problem potentially allows the ink to be cleaned off
the blanket in time. If the problem is not detected until a
paper jam occurs later, for example, then it may be too
late to save the blanket because on the ink on the blanket
may already be dry.

[0063] Fig. 3 shows an example in which gripper 106
fails to close when impression roller 102 reaches the ori-
entation, shown in Fig. 2C, at which gripper 106 is sup-
posed to close. In Fig. 3, cam follower 112 follows cam
116, but cam 116 is oriented in the wrong direction, with
depression 118 on the side instead of on top, when the
grippers are supposed to close. For example, cam 116
stops rotating when it is at a wrong orientation for stop-
ping, due to a problem with the bearing of cam 116. Such
a condition could also cause gripper 106 to open prema-
turely. The condition shown in Fig. 3, where gripper 106
fails to close, could also be caused by a failure of hook
126 to hold cam 116 in place, causing cam 116 to start
rotating with impression roller 102 before cam follower
112 has reached depression 118. The failure of gripper
106 to close, or the premature opening of gripper 106,
can cause paper to misfeed or to stick to the blanket of
the intermediate transfer member, possibly damaging
the blanket.

[0064] The condition shown in Fig. 3, whatever its
cause, and whether it involves a failure of the gripper to
close, or a premature opening of the gripper, will result
in sensor 120 detecting target 114 as cam follower 112
passes sensor 120, indicating that gripper 106 is open
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when it is supposed to be closed. The printer then op-
tionally is stopped, before a paper misfeed does any dam-
age.

[0065] Although this description and the claims refer
sometimes to paper, the invention may also be used with
any other printing media, and the claims cover the appa-
ratus and the method when any printing media is used.
Similarly, the term "printer" used in the description or the
claims covers any apparatus which prints an image on a
printing media, including a copier, for example. The in-
vention has been described in the context of the best
mode for carrying it out. It should be understood that not
all features shown in the drawings or described in the
associated text may be present in an actual device, in
accordance with some embodiments of the invention.
Furthermore, variations on the method and apparatus
shown are included within the scope of the invention,
which is limited only by the claims. Also, features of one
embodiment may be provided in conjunction with fea-
tures of a different embodiment of the invention. As used
herein, theterms "have", "include" and "comprise" or their
conjugates mean "including but not limited to."

Claims

1. A system for printing an image on a printing media,
comprising:

a) an impression roller (102);

b) a gripper (106) which receives the printing
media when said gripper (106) is open, closes
to hold the printing media to the impression roller
(102) while the image is printed, and opens to
release the printing media from the impression
roller (102); and

c) atleast one sensor which senses whether the
gripper is open or closed.

2. A system according to claim 1, wherein the impres-
sionroller (102) rotates on a rotation axis, the closing
of the grippers (106) occurs within a first angular
range in the rotation of the impression roller (102),
the opening of the grippers (106) to release the print-
ing media occurs within a second angular range in
the rotation of the impression roller (102), and the at
least one sensors comprise one or both of:

a) afirst sensor (120) which senses whether the
gripper (106) is open or closed at the first sensor
angle in the rotation of the impression roller
(102), which first sensor angle follows the first
angularrange and precedes the second angular
range; and

b) a second sensor (122) which senses whether
the gripper (106) is open or closed at the second
angle in the rotation of the impression roller
(102), which second angle follows the second
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angular range and precedes the first angular
range.

A system according to claim 2, wherein the at least
one sensors comprise only the first sensor.

A system according to claim 2, wherein the at least
one sensors comprise only the second sensor.

A system according to claim 2, wherein the at least
one sensors comprise both the first and second sen-
sors.

A system according to any of the preceding claims,
and including a sensor target (114) which has a first
position when the gripper (106) is open and a second
position when the gripper (106) is closed, wherein
at least one of the at least one sensors is a proximity
sensor which detects the target (114) only in one of
the first and second positions.

A system according to claim 6, wherein the proximity
sensor detects the target (114) only in the first posi-
tion.

A system according to claim 6 or claim 7, wherein
the target (114) is attached to or comprises a control
element which controls the opening and closing of
the gripper (106).

A system according to claim 8, and including a cam
(116), wherein the control element comprises a cam
follower (112) which follows the perimeter of the cam
(116), the grippers (106) being open when the cam
follower (112) is on a first portion of said perimeter,
and closed when the cam follower (112) is on a sec-
ond portion of said perimeter.

A method of preventing damage to an intermediate
transfer member in a printer with a rotating impres-
sion roller (102), and a gripper (106) which has an
open position and a closed position, which gripper
(106) holds a printing media to the impression roller
(102) when the gripper (106) is closed but not when
the gripper (106) is open, the method comprising:

a) feeding the printing media onto the impres-
sion roller (102) when the gripper (106) is open
and the impression roller (102) is oriented at a
first range of angles in its rotation;

b) closing the gripper (106) to hold the printing
media onto the impression roller (102) when the
impression roller (102) is oriented at a second
range of angles in its rotation;

c) transferring an image from the intermediate
transfer member to the printing media while the
printing media is held onto the impression roller
(102);
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d) opening the gripper (106) to release the print-
ing media from the impression roller (102) after
the image is transferred, when the impression
roller (102) is oriented at a third range of angles
in its rotation; and

e) sensing at least one of: a failure of the gripper
(106) to be open to receive the printing media,
a failure of the gripper (106) to close to hold the
printing media, a failure of the gripper (106) to
stay closed until after the image is transferred,
and a failure of the gripper (106) to open to re-
lease the printing media.

Patentanspriiche

System zum Drucken eines Bildes auf ein Druckme-
dium, umfassend:

a) eine Druckwalze (102),

b) einen Greifer (106), der das Druckmedium
empfangt, wenn der Greifer (106) offen ist,
schlief3t, um das Druckmedium auf der Druck-
walze (102) zu halten, wahrend das Bild ge-
druckt wird, und 6ffnet, um das Druckmedium
von der Druckwalze (102) freizugeben; und

c) wenigstens einen Sensor, der erkennt, ob der
Greifer offen oder geschlossen ist.

System nach Anspruch 1, wobei die Druckwalze
(102) auf einer Rotationsachse rotiert, wobei das
SchlielRen der Greifer (106) innerhalb eines ersten
Winkelbereichs im Umlauf der Druckwalze (102)
stattfindet, wobei das Offnen der Greifer (106), zur
Freigabe des Druckmediums, innerhalb eines zwei-
ten Winkelbereichs im Umlauf der Druckwalze (102)
stattfindet, und wobei der wenigstens eine Sensor
eines oder beides von Folgendem umfasst:

a) einen ersten Sensor (120), der erfasst, ob der
Greifer (106) beim ersten Sensorwinkel im Um-
lauf der Druckwalze (102) offen oder geschlos-
sen ist, wobei der erste Sensorwinkel auf den
ersten Winkelbereich folgt und dem zweiten
Winkelbereich vorangeht; und

b) einen zweiten Sensor (122), der erfasst, ob
der Greifer (106) beim zweiten Winkel im Umlauf
der Druckwalze (102) offen oder geschlossen
ist, wobei der zweite Winkel auf den zweiten
Winkelbereich folgt und dem ersten Winkelbe-
reich vorangeht.

System nach Anspruch 2, wobei der wenigstens eine
Sensor nur den ersten Sensor umfasst.

System nach Anspruch 2, wobei der wenigstens eine
Sensor nur den zweiten Sensor umfasst.
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System nach Anspruch 2, wobei der wenigstens eine
Sensor den ersten und den zweiten Sensor umfasst.

System nach einem der vorhergehenden Anspri-
che, das ein Sensorobjekt (114) umfasst, das eine
erste Position hat, wenn der Greifer (106) offen ist,
und eine zweite Position hat, wenn der Greifer (106)
geschlossen ist, wobei wenigstens einer des wenig-
stens einen Sensor ein Ndherungssensorist, derdas
Objekt (114) nur in der ersten oder zweiten Position
detektiert.

System nach Anspruch 6, wobei der Naherungssen-
sor das Objekt (114) nur in der ersten Position de-
tektiert.

System nach Anspruch 6 oder 7, wobei das Objekt
(114) an einem Steuerelement angebracht ist oder
dieses umfasst, welches das Offnen und SchlieRen
der Greifers (106) steuert.

System nach Anspruch 8, das eine Nockenscheibe
(116) umfasst, wobei das Steuerelement einen Nok-
kenfolger (112) umfasst, der dem Umfang der Nok-
kenscheibe (116) folgt, wobei die Greifer (106) offen
sind, wenn der Nockenfolger (112) auf einem ersten
Abschnitt des Umfangs ist, und die geschlossen
sind, wenn der Nokkenfolger (112) auf einem zwei-
ten Abschnitt des Umfangs ist.

Verfahren zum Verhindern von Beschadigung eines
Zwischenubertragungsglieds in einem Drucker mit
einerrotierenden Druckwalze (102), und einem Grei-
fer (106), der eine offene Stellung und eine geschlos-
sene Stellung hat, wobei der Greifer (106) ein Druck-
medium auf der Druckwalze (102) halt, wenn der
Greifer (106) geschlossen ist, aber nicht wenn der
Greifer (106) offen ist, wobei das Verfahren umfasst:

a) Zufihren des Druckmediums auf die Druck-
walze (102), wenn der Greifer (106) offenist und
die Druckwalze (102) in ihrem Umlauf in einem
ersten Winkelbereich liegt;

b) Schliel3en des Greifers (106), um das Druck-
medium auf der Druckwalze (102) zu halten,
wenn die Druckwalze (102) in ihrem Umlauf in
einem zweiten Winkelbereich liegt;

c) Ubertragen eines Bildes vom Zwischeniiber-
tragungsglied auf das Druckmedium wahrend
das Druckmedium auf der Druckwalze (102) ge-
halten wird;

d) Offnen des Greifers (106), um das Druckme-
dium von der Druckwalze (102) freizugeben,
nachdem das Bild Gbertragen wurde, wenn die
Druckwalze (102) in ihrem Umlauf in einem drit-
ten Winkelbereich liegt; und

e) Erfassen wenigstens eines von Folgendem:
eine Fehlfunktion des Greifers (106) hinsichtlich

10

15

20

25

30

35

40

45

50

55

des Offenseins zum Aufnehmen des Druckme-
diums, eine Fehlfunktion des Greifers (106) hin-
sichtlich des Geschlossenseins zum Halten des
Druckmediums, eine Fehlfunktion des Greifers
(106) hinsichtlich des Geschlossenbleibens bis
zu einem Zeitpunkt nach dem Ubertragen des
Bildes und eine Fehlfunktion des Greifers (106)
hinsichtlich des Offnens bis zu einem Zeitpunkt
zum Freigeben des Druckmediums.

Revendications

Systéme pour imprimer une image sur un support
d’'impression, comprenant :

a) un rouleau d’impression (102) ;

b) un préhenseur (106) recevant le support d'im-
pression quand ledit préhenseur (106) est
ouvert, se ferme pour maintenir le support d’im-
pression sur le rouleau d’'impression (102) pen-
dant que I'image est imprimée, et s’'ouvre pour
libérer le support d'impression du rouleau d’im-
pression (102) ; et

€) au moins un capteur qui détecte si le préhen-
seur est ouvert ou fermé.

Systéme selon larevendication 1, dans lequel le rou-
leau d'impression (102) tourne autour un axe de ro-
tation, la fermeture des préhenseurs (106) survient
dans une premiére plage angulaire de la rotation du
rouleau d'impression (102), 'ouverture des préhen-
seurs (106) pour libérer le support d’'impression sur-
vient dans une seconde plage angulaire de la rota-
tion du rouleau d’'impression (102), et I'au moins un
capteur comprend un ou les deux capteurs suivant :

a) un premier capteur (120) détectant si le pré-
henseur (106) est ouvert ou fermé au premier
angle de détection de la rotation du rouleau d’im-
pression (102), ledit premier angle de détection
suivant la premiére plage angulaire et précédant
la seconde plage angulaire et

b) un second capteur (122) détectant si le pré-
henseur (106) est ouvert ou fermé au second
angle de la rotation du rouleau d’impression
(102), ledit second angle suivantla seconde pla-
ge angulaire et précédant la premiére plage an-
gulaire.

Systéme selon la revendication 2, dans lequel I'au
moins un capteur comprend seulement le premier
capteur.

Systéme selon la revendication 2, dans lequel I'au
moins un capteur comprend seulement le second
capteur.
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Systéme selon la revendication 2, dans lequel 'au
moins un capteur comprend a la fois les premier et
second capteurs.

Systéme selon I'une quelconque des revendications
précédentes, comprenant une cible de capteur (114)
ayant une premiére position quand le préhenseur
(106) est ouvert et une seconde position quand le
préhenseur (106) est fermé, dans lequel au moins
I'un des au moins un capteur est un capteur de proxi-
mité qui ne détecte la cible (114) que dans I'une des
premiére et seconde positions.

Systéme selon larevendication 6, dans lequel le cap-
teur de proximité ne détecte la cible (114) que dans
la premiére position.

Systéme selon la revendication 6 ou la revendication
7, dans lequel la cible (114) est fixée a un élément
de commande ou comprend un élémentde comman-
de qui commande I'ouverture et la fermeture du pré-
henseur (106).

Systéme selon la revendication 8, comprenant une
came (116), dans lequel I'élément de commande
comprend un galet de came (112) qui suit le périme-
tre de la came (116), les préhenseurs (106) étant
ouverts quand le galet de came (112) est sur une
premiére partie dudit périmeétre, et fermé quand le
galetde came (112) est sur une seconde partie dudit
périmétre.

Méthode pour empécher des dommages a un élé-
ment de transfert intermédiaire dans une imprimante
avec un rouleau d’impression rotatif (102), et un pré-
henseur (106) ayant une position ouverte et une po-
sition fermée, ledit préhenseur (106) maintenant un
support d’impression sur le rouleau d’'impression
(102) quand le préhenseur (106) est fermé mais pas
quand le préhenseur (106) est ouvert, ladite métho-
de comprenant :

a) l'alimentation du support d’'impression sur le
rouleau d’impression (102) quand le préhenseur
(106) est ouvert et le rouleau d’'impression (102)
est orienté selon une premiére plage d’angles
dans sa rotation ;

b) la fermeture du préhenseur (106) pour main-
tenir le support d’impression sur le rouleau d’im-
pression (102) quand le rouleau d’'impression
(102) est orienté selon une seconde plage d’an-
gles dans sa rotation ;

c) le transfert d’'une image depuis I'élément de
transfert intermédiaire sur le support d'impres-
sion pendant que le support d'impression est
maintenu sur le rouleau d’impression (102) ;

d) I'ouverture du préhenseur (106) pour libérer
le support d’impression du rouleau d'impression
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(102) une fois que I'image est transférée, quand
le rouleau d’impression (102) est orienté selon
une troisieme plage d’angles dans sa rotation ;
et

e) la détection d’au moins l'un des éléments
suivants : une défaillance du préhenseur (106)
pour s’ouvrir afin de recevoir le support d’im-
pression, une défaillance du préhenseur (106)
pour se fermer afin de maintenir le support d’'im-
pression, une défaillance du préhenseur (106)
pour rester fermé jusqu’a la fin du transfert de
'image, et une défaillance du préhenseur (106)
pour s’ouvrir afin de libérer le support d'impres-
sion.
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