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(54) DRIVE GEAR ASSEMBLY FOR A DETACHABLE ROLL

(57) A drive gear assembly for a roll (10) that is de-
tachably supported in a machine body (14), the assembly
comprising a drive gear (22) mounted for a rotation about
a stationary axis in the machine body (14), a driven gear
(24) mounted on an end portion of the roller (10), and a
bearing (12) formed in the machine body (14) for sup-
porting said end portion in an operative position in which
the drive gear (22) meshes with the driven gear (24), the
assembly further comprising by a safety cover (30) that
is pivotally supported on the machine body (14) to be
movable between an active position in which it covers at
least a part of the periphery of the driven gear (24), except
a portion where the drive gear (22) meshes with the driv-
en gear (24), and an open position in which it permits an
insertion of the end portion of the roll (10) into the bearing
(12), the cover (30) being elastically biased into the open
position and having an engagement surface (36, 38) ar-
ranged to be engaged by at least one of the roll (10) and
the driven gear (24) for holding the cover (30) in the active
position as long as the roll (10) is in the operative position.
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Description

[0001] The invention relates to a drive gear assembly
for a roll that is detachably supported in a machine body,
the assembly comprising a drive gear mounted for rota-
tion about a stationary axis in the machine body, a driven
gear mounted on an end portion of the roll, and a bearing
formed in the machine body for supporting said end por-
tion in an operative position in which the drive gear mesh-
es with the driven gear.
[0002] More particularly the invention relates to a drive
gear assembly for a media roll in a printing system.
[0003] In many printing systems the print media are
supplied in the form of and endless web that is withdrawn
from a roll. The roll has a tubular core carrying a coil of
the print media web. At least one end of the core is closed
off by a plug that carries the driven gear. In the operative
position, the driven gear may be driven for rotation by
means of the drive gear, and since the end plug is firmly
secured to the core or is at least in frictional engagement
with the core, the entire roll will be rotated so that the
print media web is paid out from the roll.
[0004] When the print media coil is depleted, the roll
will be detached and removed, and a new roll with a new
supply of print media will be mounted in its place. When
the new roll is manually inserted in the machine by an
operator, the operator will try to avoid to touch the print
media web with his hands, and he will therefore grip the
roll at the end plugs, so that at least one hand will be in
immediate vicinity of the driven gear. The toothed periph-
ery of the driven gear will be exposed to the outside at
least to the extent that the driven gear can mesh wish
the drive gear. It is therefore desirable to protect the op-
erator against direct contact with the toothed periphery
of the driven gear at least during the time when the roll
is being rotated.
[0005] It is an object of the invention to provide a drive
gear assembly which can be operated safely and never-
theless permits an easy replacement of the roll.
[0006] In order to achieve this object, the drive gear
assembly according to the invention is characterized by
a safety cover that is pivotally supported on the machine
body to be movable between an active position in which
it covers at least a part of the periphery of the driven gear,
except a portion where the drive gear meshes with the
driven gear, and an open position in which it permits an
insertion of the end portion of the roll into the bearing,
the cover being elastically biased into the open position
and having an engagement surface arranged to be en-
gaged by at least one of the roll and the driven gear for
holding the cover in the active position as long as the roll
is in the operative position.
[0007] Thus, when the roll is in the operative position
and the driven gear meshes with the drive gear, the
toothed periphery of the driven gear will be shielded
against direct contact by the safety cover. When the ma-
chine has been stopped and the roll is removed manually,
the part of the roll and/or the driven gear which has been

in engagement with the engagement surface of the cover
will be lifted off from this engagement surface, so that
the cover will automatically pivot into the open position
in which it does no longer interfere with the driven gear
when the roll is removed. Since the cover is biased into
the open position, it will remain in the open position until
a new roll is mounted. Then, as soon as the new roll
comes into contact with the engagement surface of the
cover, the cover will flip back into the active position, so
that the toothed periphery of the driven gear is shielded
again.
[0008] More specific optional features and further de-
velopments of the invention are indicated in the depend-
ent claims.
[0009] In a preferred embodiment, a switch is provided
for detecting the active or open position of the cover and
for preventing the drive gear from being driven as long
as the cover is not in the active position.
[0010] The cover may be pivotable about an axis that
extends normal to the axis of rotation of the driven gear
in the operative position but is offset from that axis of
rotation.
[0011] The bearing may comprise two ore more rollers
which engage the peripheral surface of the end plug or
the core of the roll and are supported in resilient bearing
structures, so that the bearing rollers may retreat when
the roll is being inserted into or removed from the bearing.
[0012] Further, the bearing may comprise one ore
more axial bearing rollers which are disposed in positions
offset from the axis of rotation of the roll and the driven
gear and are biased against an end face of the driven
gear so as to control the axial position of the roll and the
driven gear. These axial bearing rollers are oriented in
circumferential direction of the driven gear so that they
will roll over the end face of the driven gear when the
latter rotates.
[0013] Similarly, the engagement surface of the safety
cover may comprise a roller which reduces friction be-
tween the driven gear and the safety cover.
[0014] An embodiment example will now be described
in conjunction with the drawings, wherein:

Fig. 1 is a view of an end portion of a roll and, in an
axial section, a bearing for the roll, including a
drive gear assembly according to the invention;

Fig. 2 is a sectional view taken along the line II - II in
Fig. 1;

Fig. 3 is a view of the bearing as seen in the same
direction as in Fig. 2, but without the roll; and

Fig. 4 is a view analogous to Fig. 1 but showing a sit-
uation where the roll is removed from the bear-
ing.

[0015] As is shown in Fig. 1, an end portion of a roll 10
is rotatably supported in a bearing 12 of a machine body
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14.
[0016] By way of example, the machine body 14 may
be a body of a printer, and the roll 10 may be a media
roll having a tubular core 16 made of cardboard. An end-
less web of print media 18 is wound on the core 16 and
forms a coil 18. When the print media web is to be sup-
plied to a print engine of the printer, the roll 10 is driven
for rotation so that the web is unwound from the coil 18.
[0017] The bearing 12 accommodates a drive gear as-
sembly 20 which has the purpose to rotate the roll 10.
The drive gear assembly 20 comprises a drive gear 22
which is driven for rotation by a drive train that has not
been shown here. The drive gear 22 meshes with a driven
gear 24 that is carried on an end of a cylindrical plug 26
that has been inserted into and attached to the tubular
core 16.
[0018] The bearing 12 further comprises three radial
bearing rollers 28 disposed around the periphery of the
plug 26. The roll 10 has an axis of rotation A, and two of
the radial bearing rollers 28 (shown in phantom lines in
Fig. 1) are arranged before and behind the plane of the
drawing in Fig. 2 and on a side of the axis A opposite to
the drive gear 22 and the third radial bearing roller. All
three radial bearing rollers 28 engage the peripheral sur-
face of the plug 26. The two radial bearing rollers ar-
ranged remote of the drive gear 22 are resiliently sup-
ported on the machine body 14 and are elastically biased
radially inwardly with respect to the axis A, so that the
plug is urged against the third radial bearing roller and
the driven gear 24 is urged into meshing engagement
with the drive gear 22.
[0019] The bearing 12 further accommodates a safety
cover 30 which is provided for preventing hands or other
parts of a human body from coming into contact with the
toothed periphery of the driven gear 24, especially in a
state in which the roll 10 is driven. The cover 30 has a
bottom wall 32 which extends in parallel with an outer
end face of the driven gear 24, and a part-cylindrical skirt
34 which straddles and covers the outer periphery of the
driven gear 24 at least on the side opposite to the drive
gear 22.
[0020] The cover 30 is pivotally supported in the bear-
ing 12 so as to be pivotable about an axis B which is
orthogonal to the axis of rotation A of the roller 10 but is
offset from the axis A towards the side of the drive gear
22. The cover is biased in counter-clock sense in Fig. 1
but is held in the position shown in Fig. 1 by first and
second engagement surfaces 36, 38 which engage the
outer end face of the driven gear 24. The first engage-
ment surface 36 is constituted by a peripheral surface of
a roller which is rotatably supported in the bottom wall
32 of the cover and is oriented in circumferential direction
of the driven gear 24 so that it can roll over the end face
of the gear 24 when this gear rotates. The second en-
gagement surface 38 is constituted by a ramp that rises
from the bottom wall 32 to the point where the first en-
gagement surface 36 contacts the driven gear 24.
[0021] In the position shown in Fig. 1, the bottom wall

32 of the cover engages a switch 40 and holds the switch
closed, so that the drive train for the drive gear 22 may
be powered. The bearing 12 further accommodates two
axial bearing rollers 42 which are disposed in symmetric
positions offset from the axis of rotation A and are elas-
tically biased against the end face of the driven gear 24
and oriented in circumferential direction of that gear, so
that they roll over the end face, when the driven gear 24
rotates.
[0022] The opposite end of the roll 10 which is not
shown in Fig. 1 may be supported in the machine body
14 in another bearing which has the same construction
as the bearing 12 but does not need to have the drive
gear assembly 20 and the safety cover 30. The axial bear-
ing rollers of that other bearing may be supported rigidly
on the machine body 14, so that the roll 10 is held in a
well-defined axial position when an end face of a coun-
terpart of the plug 26 engages these rollers. The elasti-
cally biased rollers 42 shown in Fig. 1 will then urge the
entire roll 10 into the position defined by the bearing roll-
ers on the other side.
[0023] As is further shown in Fig. 1, the part of the
machine body 14 that forms the bearing 12 has a periph-
eral wall 44 that surrounds the safety cover 30 but termi-
nates shortly before the outer end face of the driven gear
24.
[0024] Fig. 2 is a cross-sectional view of the bearing
12, with the drive gear 22, the driven gear 24 and the
skirt 34 being shown in cross-section. The outer periph-
ery of the plug 26 and the radial bearing rollers 28 are
not visible but have been shown in phantom lines.
[0025] In Fig. 3, the bearing 12 has been shown without
the roll 10 and the driven gear 24. The axial bearing rollers
42 are visible in windows formed in the bottom wall 32
of the safety cover.
[0026] Fig. 3 also shows a coil spring 46 acting upon
the axis B of the safety cover 30 for biasing the same in
counter-clock sense in Fig. 1.
[0027] In Fig. 4, the drive gear 22 is not driven, and the
roller 10 has been slightly lifted out of the bearing 12
together with the plug 26 and the driven gear 24. As a
result, the driven gear 24 does no longer mesh with the
drive gear 22, and the lower rim of the driven gear 24
retreats from the engagement surfaces 36, 38 of the cov-
er 30. As a result, the cover 30 has pivoted into the po-
sition shown in Fig. 4 under the bias of the coil spring 46.
This permits to lift the roll 10 and the driven gear 24 further
and to fully remove them from the bearing 12.
[0028] Further, as is shown in Fig. 4, the bottom wall
32 of the cover ceases to engage the switch 40, so that
the switch is in an open state, preventing the drive gear
22 from being driven again.
[0029] When a new roll 10 is to be mounted, it is in-
serted into the bearing 12 from above. As soon as the
lower rim of the driven gear 24 hits the ramp-shaped sec-
ond engagement surface 38, the safety cover 30 is piv-
oted clock-wise in Fig. 4 against the bias of the coil spring
46 into the position shown in Fig. 1, so that the toothed
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peripheral edge of the driven gear 24 is protected again
by the skirt 34.
[0030] The pivotal movement of the cover 30 also ac-
tuates the switch 40 and turns the switch on again, so
that the drive train for the drive gear 22 can be activated
again.

Claims

1. A drive gear assembly for a roll (10) that is detachably
supported in a machine body (14), the assembly
comprising a drive gear (22) mounted for a rotation
about a stationary axis in the machine body (14), a
driven gear (24) mounted on an end portion of the
roller (10), and a bearing (12) formed in the machine
body (14) for supporting said end portion in an op-
erative position in which the drive gear (22) meshes
with the driven gear (24),
characterized by a safety cover (30) that is pivotally
supported on the machine body (14) to be movable
between an active position in which it covers at least
a part of the periphery of the driven gear (24), except
a portion where the drive gear (22) meshes with the
driven gear (24), and an open position in which it
permits an insertion of the end portion of the roll (10)
into the bearing (12), the cover (30) being elastically
biased into the open position and having an engage-
ment surface (36, 38) arranged to be engaged by at
least one of the roll (10) and the driven gear (24) for
holding the cover (30) in the active position as long
as the roll (10) is in the operative position.

2. The assembly according to claim 1, comprising a
switch (40) arranged to detect a state in which the
safety cover (30) is not in the active position and
arranged to prevent drive power from being supplied
to the drive gear (22) when this state is detected.

3. The assembly according to claim 1 or 2, wherein the
safety cover (30) is pivotable about an axis (B) which
is orthogonal to but offset from an axis (A) of a rota-
tion of the roll (10).

4. The assembly according to claim 3, wherein the safe-
ty cover (30) has an skirt (34) straddling the periphery
of the driven gear (24) at least on a side opposite to
the pivotal axis (B).

5. The assembly according to claim 4, wherein the safe-
ty cover (30) has a bottom wall (32) which is parallel
to an end face of the driven gear (24) when the cover
is in the active position, the engagement surface (36,
38) being formed on the bottom wall (32).

6. The assembly according to claim 5, wherein the en-
gagement surface (36) comprises an outer periph-
eral surface of a roller that is rotatably supported on

the cover (30) in a position offset from the axis (A)
of rotation of the roll (10) and is oriented in circum-
ferential direction of the driven gear (24) so as to roll
over an end face of the driven gear (24) when a driven
gear rotates.

7. The assembly according to claim 5 or 6, wherein the
engagement surface (38) comprises a ramp surface
which rises from the bottom wall (32) of the cover
towards an end face of the driven gear (24).

8. The assembly according to any of the preceding
claims, wherein the roll (10) has a portion (26) with
a cylindrical peripheral surface adjacent to the driven
gear (24), and the bearing (12) comprises at least
two radial bearing rollers (28) arranged to engage
the peripheral surface of said portion (26) and biased
towards the axis (A) of rotation.

9. The assembly according to any of the preceding
claims, comprising at least two axial bearing rollers
(42) disposed in positions offset from the axis (A) of
rotation of the roller (10) and arranged to engage the
end face (24) of the driven gear (24) and oriented in
circumferential direction of the driven gear (24).

10. The assembly according to claims 5 and 9, wherein
the axial bearing rollers (42) project towards the end
face of the driven gear (24) through windows formed
in the bottom wall (32) of the cover (30).
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