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(54)  Printing apparatus

(57)  Ina printing apparatus, comprising at least one
paper cassette (1) for receiving a stack of sheets (2),
especially a stack of paper, with the paper cassette (1)
being provided for arrangement in a readiness position
and a loading position, with the stack of sheets (2) being
arranged in the readiness position for removal of sheets
for a printing process and with the paper cassette (1)
being arranged in the loading position for loading with
sheets, especially paper, with the paper cassette (1)
comprising a filling-level limiting apparatus (3) for prede-
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termining the maximum filling level (4) of the receivable
stack of sheets (2), and with the filling-level limiting ap-
paratus (3) being provided in the loading position of the
paper cassette (1) for making contact with an upper sur-
face (21) of the stack of sheets (2), it is proposed for the
purpose of preventing a faulty withdrawal of a sheet from
the stack of sheets (1) that the filling-level limiting appa-
ratus (3) is arranged in the readiness position of the paper
cassette (1) at a distance from an upper surface (21) of
the stack of sheets (2).
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Description

[0001] Theinventionrelates to a printing apparatus ac-
cording to the preamble of claim 1. Printing apparatuses
are known for example as printers, fax machines and/or
copying machines. Known printing apparatuses often
comprise the paper cassette for providing a stack of pa-
per.

[0002] The disadvantageous aspect in conventional
printing apparatuses with conventional paper cassettes
is that when the paper cassette is filled completely, i.e.
it is filled to 100% capacity or even more, which means
it is provided with more sheets of paper than required,
the removal of the sheets of paper from the stack of paper
in the printing apparatus occurs repeatedly in a faulty
way, which means oftentimes not with the required high
reliability. The occurring faults are that two sheets are
drawn in simultaneously, that no sheet is drawn in or that
a sheet is damaged when drawn in, e.g. it is torn.
[0003] The disadvantageous aspectis that the printing
process is incomplete and/or erroneous or that the print-
ing process is interrupted. It is further disadvantageous
in this respect that in the erroneous drawing of the sheet
of paper there will be a paperjamin the printing apparatus
and printing can only be resumed after operator interven-
tion, thus leading to a waste of time and/or additional
costs. Two simultaneously withdrawn sheets of paper
can further cause erroneous printing. The printed docu-
ment may comprise disturbing empty sheets which may
have to be sorted out.

[0004] Itis therefore the object of the invention to pro-
vide a printing apparatus of the kind mentioned above
with which the mentioned disadvantages can be avoided
and with which a single sheet can be drawn in from a
stack of paperinto the printing apparatus without damage
and with high reliability.

[0005] This is achieved in accordance with the inven-
tion by the features of claim 1.

[0006] Thisleadstothe advantage thatwhenthe paper
cassette isfilled up to the maximum filling level, the draw-
ing in of a sheet can be ensured without any tensioning
of a sheet and without the simultaneous drawing in of
several sheets at once. It is simultaneously ensured that
overfilling of the paper cassette is prevented.

[0007] Itis advantageous in this respect that all sheets
of the stack of paper can be drawn in one by one with a
constant high amount of reliability, with the likelihood of
damaging the drawn sheet of paper being very low. It is
further advantageous that the likelihood of interrupting
the printing order due to erroneous drawing in of the pa-
per is low. The invention further relates to a method ac-
cording to the preamble of claim 10.

[0008] Itis anobject of the method to provide a method
with which the advantages of the initially described print-
ing apparatus can be provided in a simple and cost-ef-
fective way.

[0009] This is achieved in accordance with the inven-
tion by the features of claim 10.
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[0010] The above advantages and advantageous ef-
fects are thus also achieved in an advantageous way.
[0011] The sub-claims which like claims 1 and 10 si-
multaneously form a part of the description relate to fur-
ther advantageous embodiments of the invention.
[0012] The invention is described in closer detail by
reference to the enclosed drawings which merely show
preferred embodiments in an exemplary way, wherein:

Fig. 1 shows a schematic sectional view of a pre-
ferred embodiment of the paper cassette in its load-
ing position, with the direction of view being in the
direction of a movement of a sheet in the removal of
a sheet in the printing apparatus, and

Fig. 2 shows the paper cassette according to Fig. 1
in the ready position and the release device and a
part of the housing of the printing apparatus in the
illustration according to Fig. 1.

[0013] Figs. 1and 2 show a preferred first embodiment
of a paper cassette 1 of a printing apparatus with at least
one paper cassette 1 for receiving a stack of sheets 2,
especially a stack of paper, with the paper cassette 1
being provided for arrangement in a readiness position
and in a loading position, with stack of sheets 2 arranged
for removal of sheets for a printing process in the readi-
ness position of paper cassette 1 and the paper cassette
1 is arranged for loading with sheets, especially paper,
in the loading position, with the paper cassette 1 com-
prising a filling-level limiting apparatus 3 for predetermin-
ing the maximum filling level 4 of the receivable stack of
sheets 2, and with filling-level limiting apparatus 3 being
provided in the loading position of the paper cassette 1
for contact with an upper surface 21 of the stack of sheets
2. To ensure that individual sheets, especially a single
sheet of paper, can be drawn in with high reliability in an
undamaged way from the stack of sheets 2 into the print-
ing apparatus itis proposed that in the readiness position
of the paper cassette 1 the filling-level limiting apparatus
3 is arranged at a distance from an upper surface 21 of
the stack of sheets 2.

[0014] It is provided in this connection that either the
filling-level limiting apparatus 3 and/or the stack of paper
are displaced relative to one another during the displace-
ment of the paper cassette from its loading position to its
readiness position.

[0015] It is advantageous in this respect that the up-
permost sheet of the stack of sheets 2 which thus forms
the upper surface 21 of the stack of sheets 2 rests in a
substantially loose manner on the one but top sheet of
the stack of sheets 2 and substantially low holding forces
act thereby. It is advantageous that the uppermost sheet
can be withdrawn with a low amount of effort and with
high reliability from the stack of paper and can be drawn
for printing into the printing apparatus. It is also advan-
tageous in this respect that the reliability is high that only
one sheet is drawn in during the withdrawal of the upper-
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most sheet into the printing apparatus. It is further ad-
vantageous that during the withdrawal of the uppermost
sheet into the printing apparatus the sheet of paper is
twisted merely to a very low extent, thus preventing with
a high amount of reliability the tearing, deformation
and/or twisting of the sheet to be drawn in.

[0016] As a result, a paper jam during the withdrawal
of the uppermost sheet can advantageously be prevent-
ed and similarly the positioning of the withdrawn sheet
in the printing apparatus can be improved, so that the
printed image can be positioned with more precision on
the sheet of paper and/or further means for positioning
the sheet in the printing apparatus can be omitted.
[0017] The printing apparatus can be arranged espe-
cially as a printer and/or copying machine. The sheet can
be printed by the printing apparatus by means of laser
printing, needle printing, ink-jet printing and/or thermo-
printing.

[0018] The sheetis a thin-layered medium suitable for
receiving a printimage. The sheet suitable for printing in
the printing apparatus is usually provided with a sheet
thickness of between 0.01 mm and 1 mm. The sheet can
be arranged especially as a sheet of paper which can
also be designated as paper. Similarly, the sheet may be
made of plastic and therefore be designated as a foil.
The sheet can especially have a surface size of between
A6 and A0O or can be cut with standardized dimensions
or special dimensions. Sheets are usually arranged to
be rectangular, with paper cassette 1 being arranged es-
pecially for rectangular sheets.

[0019] It can advantageously be provided that a filling-
level boundary area 34 of the filling-level limiting appa-
ratus 3 which can come into contact with the upper sur-
face 21 and a paper stack support 11 are arranged in a
third position 13 closer to one another than in a fourth
position 14 of the same. The third position 13 - as shown
in Fig. 1 - can be arranged to a frame 12 of the paper
cassette 1 by means of a relative movement of the filling-
level limiting apparatus 3 and/or to a frame 12 of the
paper cassette 1 by a relative movement of the paper
stack support 11. Filling-level limiting apparatus 3 and
paper stack support 11 are arranged in their third position
in the loading position of the paper cassette 1. Filling-
level limiting apparatus 3 and paper stack support 11 are
arranged in their fourth position 14 in the readiness po-
sition of the paper cassette 1.

[0020] The distanced arrangement of the filling-level
limiting apparatus 3 to the upper surface 21 of the stack
of sheets 2 can be achieved especially in such a way that
the filling-level limiting apparatus 3 is moved for this pur-
pose relative to the paper stack support 11 of the paper
cassette 1. It can be provided advantageously that the
filling-level limiting apparatus 3 is arranged in a first po-
sition 31 in the loading position of the paper cassette 1,
and that the filling-level limiting apparatus 3 is arranged
in a second position 32 in the readiness position of the
paper cassette 1. This can occur especially by means of
amethod for operating the printing apparatus with at least
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the one paper cassette 1, in which method it is provided
that the filling-level limiting apparatus 3 arranged in the
first position 31 in the loading position of the paper cas-
sette 1 is moved to a second position 32 during the dis-
placement of the paper cassette 1 to the readiness po-
sition of the paper cassette 1, with the filling-level limiting
apparatus 3 being arranged to be spaced from an upper
surface 21 of the stack of sheets 2 in the readiness po-
sition of the paper cassette 1.

[0021] In the first position 31, which also can form the
third position 13, the filling-level limiting apparatus 3, and
especially the filling-level boundary area 34 of the filling-
level limiting apparatus 3, is in contact with the upper
surface 21 of the stack of sheets 2.

[0022] Inthe second position 32, which also can form
the fourth position 14, the filling-level limiting apparatus
3, and especially the filling-level boundary area 34 of the
filling-level limiting apparatus 3, is spaced from the upper
surface 21 of the stack of sheets 2.

[0023] The motion between the first position 31 and
the second position 32 can especially be arranged as a
movement of translation, with the filling-level limiting ap-
paratus 3 being moved in a substantially translational
way. In particular, said translational movement can be
aligned parallel to a normal line 22 to the upper surface
21 of the stack of sheets 2. It is advantageous in this
respect that the filling-level limiting apparatus 3 can be
lifted off the upper surface 21 of the stack of sheets 2
with minimal translational movement.

[0024] It can advantageously be provided that the fill-
ing-level limiting apparatus 3 comprises a lateral guide
means 36 for lateral guidance of the stack of sheets 2.
The lateral guide means 36 can be provided especially
for lateral guidance of the stack of sheets 2 both in the
first position 31, especially also in the third position 13,
as well as in the second position 32, especially also in
the fourth position 14, with the stack of sheets 2 being
laterally guided by means of a lateral guide means 36
which is comprised by the filling-level limiting apparatus
3.

[0025] The lateral guide means 36 can preferably be
arranged in a substantially planar way. In particular, the
filling-level limiting apparatus 3 and/or the paper stack
support 11 can be moved parallel to the substantially
parallel lateral guide means 36 between the first position
31 and the second position 32, with the distance of the
lateral guide means 36 to the stack of sheets 2 not chang-
ing. It is advantageous that despite the motion of the fill-
ing-level limiting apparatus 3 the lateral guidance of the
sheet remains substantially the same both in the loading
position as well as in the readiness position of the paper
cassette 1.

[0026] In particular, the filling-level boundary area 34
of the filling-level limiting apparatus 3 can be lifted off the
upper surface 21 of the stack of sheets 2 by means of
the release device 5, with the release device 5 being
provided for moving the filling-level limiting apparatus 3
from the first position 31 to the second position 32 during



5 EP 2 202 184 A1 6

the displacement of the paper cassette 2 from the loading
position to the readiness position. The release device 5
is shown schematically in Fig. 2. During the displacement
of the paper cassette 1 to the readiness position, which
usually is into the interior of the housing of the printing
apparatus, the guide surface 35 can advantageously be
moved relative to the release device 5 and brought into
contact with the release device 5. The guide surface 35,
as shown in Figs. 1 and 2, can be displaced relative to
the paper stack support 11, with the entire filling-level
limiting apparatus 3 being moved in particular. It can ad-
vantageously be provided that the filling-level limiting ap-
paratus 3 in the loading position will become arranged in
the first position 31 automatically, which means without
any manual action on the part of a user of the printing
apparatus, for which purpose a pretensioning element
33 can advantageously be provided.

[0027] Itcan be provided especially in this context that
the release device 5 is arranged on a housing 6 of the
printing apparatus and, in the readiness position of paper
cassette 1, is provided for making contact with the filling-
level limiting apparatus 3, especially a guide surface 35
of the filling-level limiting apparatus 3. The filling-level
limiting apparatus 3 can thus be moved easily from the
first position 31 to the second position 32, with the filling-
level limiting apparatus 3 being moved by means of a
release device 5. For this purpose, the release device 5
can be arranged as a guide rib, hump and/or as a cam,
so that the motion of the filling-level limiting apparatus 3
can be guided in a simple and reliable way, with this oc-
curring without any manual intervention during the dis-
placement of the paper cassette 2 from the loading po-
sition to the readiness position and vice-versa.

[0028] Since therelease device 5, in the readiness po-
sition of paper cassette 1, is arranged as a counter-bear-
ing to the filling-level limiting apparatus 3, especially to
the guide surface 35 of the filling-level limiting apparatus
3, therelease device 5 can also be designated as a coun-
ter-bearing.

[0029] It can be provided advantageously in this re-
spect that the pretensioning element 33 is connected with
the filling-level limiting apparatus 3 and the paper cas-
sette 1. It can advantageously be provided that the pre-
tensioning element 33 pretensions the filling-level bound-
ary area 34 in the direction towards the paper stack sup-
port 11 and that the pretensioning element 33 tensions
the release device 5 in the readiness position, i.e. it is
moved in a direction against the direction of relaxation
of the pretensioning element 33. When the release de-
vice 5 is arranged in a contact-free manner relative to
the filling-level boundary area 34, the pretensioning ele-
ment 33 relaxes, through which the filling-level limiting
apparatus 3 is arranged substantially automatically in the
first position 31 through the pretensioning element 33
and moves substantially automatically from the second
position 32 to the first position 31.

[0030] This substantially automatic arrangement ofthe
filling-level limiting apparatus 3 in its first position 31 can
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occur in an especially simple and reliable manner when
the pretensioning element 33 is arranged between the
paper stack support 11 and the guide surface 35.
[0031] The pretensioning element 33 can especially
comprise a metal spring, and can preferably be arranged
as a metal spring.

[0032] In an advantageous further development (not
shown), thefilling-level limiting apparatus 3 can comprise
a stop element which acts in the loading position and
which is provided that the filling-level limiting apparatus
3 cannotdisplace from the first position 31 in the direction
towards the second position 32 during the filling of the
paper cassette 4. In the first embodiment of the paper
cassette 1, the stop element can be arranged advanta-
geously between the paper stack support 11 and the
guide surface 35, thus ensuring a specific minimum dis-
tance between the paper stack support 11 and the guide
surface 35.

[0033] It is provided in this connection that the stop
element is ineffective in the readiness position. For ex-
ample, the stop element can be moved out of the inter-
mediate space between the paper stack support 11 and
the guide surface 35, through which the filling-level lim-
iting apparatus 3 can be displaced beyond the first posi-
tion 31 in the direction towards the second position 32.
The moving out of the stop element can advantageously
occur by means of a counter-bearing, especially a coun-
ter-bearing comprised by the housing, which is arranged
on the housing of the printing apparatus. The stop ele-
ment can be displaced or twisted, and tilted for example,
when moving the stop element out of the intermediate
space between the paper stack support 11 and the guide
surface 35.

[0034] In a second embodiment of the paper cassette
1 (not shown), it can be provided that the filling-level lim-
iting apparatus 3 is arranged in a firmly positioned way
relative to the frame 12 of the paper cassette 1, and that
the paper stack support 11 is arranged to be movable
relative to the frame 12 of the paper cassette 1, especially
relatively displaceable to the frame 12. Such relative mo-
tion between the filling-level limiting apparatus 3 and the
paper stack support 11 can occur especially in the same
manner as described above, with the filling-level limiting
apparatus 3 being arranged in a firmly positioned way
relative to the frame 12 and the paper stack support 11
being moved.

[0035] The second embodiment of paper cassette 1
can be operated by means of a method in which it is
provided that the paper stack support 11 which is ar-
ranged in the loading position of the paper cassette 1 in
the fifth position is moved to a sixth position when dis-
placing the paper cassette 1 from the loading position of
the paper cassette 1 to the readiness position of the paper
cassette 1, with the filling-level limiting apparatus 3 and
the paper stack support 11 - relatively to each other -
being arranged in the loading position in the third position
13 and the filling-level limiting apparatus 3 and the paper
stack support 11 - relatively to each other - being ar-
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ranged in the readiness position in the fourth position 14.
[0036] It can be provided especially in the second em-
bodiment that the release device 5 is provided for coop-
erating with the paper stack support 11. The release de-
vice 5 can especially be arranged on the housing and
disposed thereon in such a way that during the displace-
ment of the paper cassette 1 to its readiness position the
release device 5 moves the paper stack support 11 away
from thefilling-level boundary area 34. The pretensioning
element 33 can especially be provided which can be ar-
ranged and/or disposed especially according to the
above explanations made in connection with the preten-
sioning element 33.

[0037] Further embodiments in accordance with the
invention merely have a part of the described features,
with any combination of features being provided, espe-
cially also from different described embodiments.

Claims

1. A printing apparatus, comprising at least one paper
cassette (1) for receiving a stack of sheets (2), es-
pecially a stack of paper, with the paper cassette (1)
being provided for arrangement in a readiness posi-
tion and a loading position, with the stack of sheets
(2) being arranged in the readiness position for re-
moval of sheets for a printing process and with the
paper cassette (1) being arranged in the loading po-
sition for loading with sheets, especially paper, with
the paper cassette (1) comprising a filling-level lim-
iting apparatus (3) for predetermining the maximum
filling level (4) of the receivable stack of sheets (2),
and with the filling-level limiting apparatus (3) being
provided in the loading position of the paper cassette
(1) for making contact with an upper surface (21) of
the stack of sheets (2), characterized in that the
filling-level limiting apparatus (3) is arranged in the
readiness position of the paper cassette (1) at a dis-
tance from the upper surface (21) of the stack of
sheets (2).

2. A printing apparatus according to claim 1, charac-
terized in that the filling-level limiting apparatus (3)
is arranged in the loading position of the paper cas-
sette (1) in afirst position (31), the filling-level limiting
apparatus (3) is arranged in the readiness position
of the paper cassette (1) in a second position (32),
and a filling-level boundary area (34) of the filling-
level limiting apparatus (3) - which filling-level bound-
ary area (34) can make contact with the upper sur-
face (21) - is arranged in the first position (31) closer
to a paper stack support (11) of the paper cassette
(1) than in the second position (32).

3. A printing apparatus according to claim 2, charac-
terized in that a release device (5) is provided for
moving the filling-level limiting apparatus (3) from
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10.

the first position (31) to the second position (32) dur-
ing the displacement of the paper cassette (2) from
the loading position to the readiness position.

A printing apparatus according to claim 3, charac-
terized in that the release device (5) is arranged on
a housing (6) of the printing apparatus and is provid-
ed for making contact with the filling-level limiting
apparatus (3), especially a guide surface (35) of the
filling-level limiting apparatus (3), in the readiness
position of the paper cassette (1).

A printing apparatus according to claim 3 or 4, char-
acterized in that the release device (5) is arranged
as a guide rib, as a hump and/or cam.

A printing apparatus according to one of the claims
1 to 5, characterized in that a pretensioning ele-
ment (33) is connected with the filling-level limiting
apparatus (3) and with the paper cassette (1).

A printing apparatus according to claim 6, charac-
terized in that the pretensioning element (33) is ar-
ranged between the paper stack support (11) and
the guide surface (35).

A printing apparatus according to one of the claims
6 or 7, characterized in that the pretensioning el-
ement (22) comprises a metal spring, and is espe-
cially arranged as a metal spring.

A printing apparatus according to one of the claims
1 to 8, characterized in that the filling-level limiting
apparatus (3) comprises a lateral guide means (36)
for lateral guidance of the stack of sheets (2).

A method for operating a printing apparatus, com-
prising at least one paper cassette (1) for receiving
a stack of sheets (2), especially a stack of paper,
with the paper cassette (1) being provided for ar-
rangement in a readiness position and a loading po-
sition, with the stack of sheets (2) being arranged in
the readiness position of the paper cassette (1) for
removal of sheets for a printing process and with the
paper cassette (1) being arranged in the loading po-
sition of the paper cassette (1) for loading with
sheets, especially paper, with the paper cassette (1)
comprising a filling-level limiting apparatus (3) for
predetermining the maximum filling level (4) of the
receivable stack of sheets (2), characterized in that
the filling-level limiting apparatus (3) which is ar-
ranged in a first position (31) in the loading position
of the paper cassette (1) is moved to a second po-
sition (32) during the displacement of the paper cas-
sette (1) to the readiness position of the paper cas-
sette (1), with the filling-level limiting apparatus (3)
being arranged at a distance from an upper surface
(21) of the stack of sheets (2) in the readiness posi-
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tion of the paper cassette (1).

A method for operating a printing apparatus, com-
prising at least one paper cassette (1) for receiving
a stack of sheets (2), especially a stack of paper,
with the paper cassette (1) being provided for ar-
rangement in a readiness position and a loading po-
sition, with the stack of sheets (2) being arranged in
the readiness position of the paper cassette (1) for
removal of sheets for a printing process and with the
paper cassette (1) being arranged in the loading po-
sition of the paper cassette (1) for loading with
sheets, especially paper, with the paper cassette (1)
comprising a filling-level limiting apparatus (3) for
predetermining the maximum filling level (4) of the
receivable stack of sheets (2), characterized in that
a paper stack support (11) which is arranged in a
fifth position in a loading position of the paper cas-
sette (1) is moved to a sixth position when displacing
the paper cassette (1) from the loading position of
the paper cassette (1) to the readiness position of
the paper cassette (1), with the filling-level limiting
apparatus (3) and the paper stack support (11) - rel-
atively to each other - being arranged in the loading
position in the third position (13) and in the readiness
position in the fourth position (14).

A method accordingtoclaim 10or 11, characterized
in that the filling-level limiting apparatus (3) or the
paper stack support (11) is moved by means of a
release device (5).

A method according to one of the claims 10, 11 or
12, characterized in that the stack of sheets (2) is
laterally guided by means of a lateral guide means
(36) comprised by the filling-level limiting apparatus
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