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(54) Sheet discharge system

(57) A discharge system for printed media sheets
(12); and a printer with the discharge system. The dis-
charge system comprises: a tray (224) having a surface
(226) for supporting the media sheets (12); and transport
elements (116; 117) adapted to discharge the sheets (12)
onto the tray (224) through a discharge nip (114), wherein

a light barrier (150) is arranged adjacent to the discharge
nip (114), said light barrier (150) being arranged to be
sensitive to a sheet (12) that is being discharged from
the discharge nip (114) and to be sensitive to a stack of
sheets (12) on the tray (224) that has reached a certain
height.
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Description

�[0001] The invention relates to a discharge system for
printed media sheets, comprising: a tray having a surface
for supporting the media sheets; and transport elements
adapted to discharge the sheets onto the tray through a
discharge nip.
�[0002] In printers and copiers, printed media sheets
are frequently collected on one or more trays. In order to
assure a proper sheet flow, it is known to provide a dis-
charge sensor near the discharge nip, the discharge sen-
sor having an arm that is pivotable about an axis. When
a leading edge of a sheet has been discharged from the
discharge nip, the sheet exerts a force onto the arm and
pivots the arm. Thereby, the discharge sensor detects
the leading edge of the sheet. When the sheet has been
completely discharged from the discharge nip, the arm
returns to its original position due to a restoring force, for
example gravitation. Thereby, also the trailing edge of
the sheet is detected by the discharge sensor.
�[0003] Because of a limited capacity of the tray, a tray-
full sensor is also required and is, for example, of a similar
design comprising an arm that is pivotably mounted
above the tray. The arm rests on top of the stack of sheets
that is collected on the tray and is pivoted with increasing
height of the stack.
�[0004] However, the light- �weight movable parts of the
discharge sensor and the tray-�full sensor are difficult to
install and may be subject to wear and damage. This
leads to increased manufacturing and service costs. It is
also undesirable that a user has access to these movable
parts when the user takes the printed sheets from the
tray.
�[0005] It is an object of the invention to provide a dis-
charge system with a simple and reliable sensor system.
It is also an object of the invention to provide a printer
comprising such a discharge system.
�[0006] According to the invention, this object is
achieved by a discharge system of the type indicated
above, wherein a light barrier is arranged adjacent to the
discharge nip, said light barrier being arranged to be sen-
sitive to a sheet that is being discharged from the dis-
charge nip and to be sensitive to a stack of sheets on the
tray that has reached a certain height.
�[0007] For example, the light barrier may be interrupt-
ed when a sheet is present at a certain position. When
the sheet is being discharged from the discharge nip, its
leading edge interrupts the light barrier. Thus, the leading
edge of the sheet is detected. When the sheet has been
completely discharged from the discharge nip, the trailing
edge of the sheet passes the light barrier, and the inter-
ruption of the light barrier ceases. Thus, the trailing edge
of the sheet is also detected. By detecting the leading
edge and the trailing edge of the sheet, the light barrier
serves as a discharge sensor. As more sheets are dis-
charged from the discharge nip and are collected on the
tray, the resulting stack of sheets on the tray grows. When
the stack has reached a certain height, for example, when

the tray is almost full, the trailing edges of the uppermost
sheets of the stack eventually interrupt the light barrier.
The light barrier is then permanently interrupted until the
sheets are removed from the tray. Thus, the light barrier
also serves as a tray- �full sensor.
�[0008] Alternatively, the light barrier may be of a re-
flection type where the sheet functions as a reflector. A
light transmitter and a light receiver of the light barrier
may be arranged such that a sheet that is present at a
certain position directly or diffusely reflects light from a
light transmitter to a light receiver. Said certain position
may be chosen to enable the light barrier to detect a sheet
that is being discharged from the discharge nip as well
as to detect a top sheet of a stack of sheets on the tray
when the stack has reached a certain height.
�[0009] An advantage of the invention is that there are
no movable parts needed for a discharge sensor and a
tray-�full sensor. Thus, service costs are reduced. Fur-
thermore, one light barrier can operate as a discharge
sensor and a tray-�full sensor.
�[0010] When the media sheets are supplied from a
reel, they are often slightly curled. This effect becomes
even more pronounced when the end of the reel is
reached and the radius of curvature of the reel becomes
smaller. When the printed media sheets are collected on
the tray, an upwardly curled edge of a sheet may prevent
subsequent sheets from being properly stacked and col-
lected on the tray or might block the discharge nip. This
situation can be regarded as a virtual tray-�full situation.
In such a virtual tray-�full situation, the light barrier may
also be useful to detect an upwardly curled trailing edge
of a sheet on the tray.
�[0011] The light barrier may use visible light or infrared
light, for example, and may be adapted or adaptable to
detect sheets of different material, for example, a paper
sheet or a transparency.
�[0012] Useful details of the invention are indicated in
the dependent claims.
�[0013] Preferably, the light barrier comprises at least
two optical elements which are arranged to be on different
sides of a sheet that is being discharged from the dis-
charge nip and interrupts the light barrier. For example,
the light barrier transversely intersects a sheet transport
line. In one embodiment, a light transmitter is arranged
on the first side of the sheet transport line, and a light
receiver is arranged on the opposite side of the sheet
transport line so that the transmitter and the receiver are
separated by a sheet that is being discharged from the
discharge nip. In another embodiment, one of the at least
two optical elements is a reflective element for reflecting
light from a light transmitter to a light receiver.
�[0014] Preferably, the light barrier is laterally offset
from at least one of the transport elements and intersects
the cross section of said transport element. Thereby, the
light barrier is arranged close to the discharge nip, and
the leading edge of the sheet is reliably detected by the
light barrier even it is not yet detached from said one
transport element. Moreover, a compact design of the
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discharge system is achieved.
�[0015] Preferably, a stop extends substantially per-
pendicular to the tray surface from an edge of the tray
adjacent to the discharge nip, and the light barrier is lat-
erally offset from the stop and intersects the cross section
of the stop. Due to the stop, the sheets may be neatly
stacked on the tray while at the same time the light barrier
operates as a tray-�full sensor. Moreover, a compact de-
sign of the discharge system is achieved. Preferably, the
stop and the light barrier intersect the cross section of at
least one of the transport elements and are laterally offset
from said transport element.
�[0016] A preferred embodiment of the invention will
now be described in conjunction with the drawings in
which:�

Fig. 1 is a schematic partial cross- �sectional view of a
printer;

Fig. 2 shows a detail of a sheet discharge system of
the printer shown in Fig. 1 while a leading edge
of a sheet interrupts a light barrier; and

Fig. 3 shows the sheet discharge system of Fig. 2
while a stack of sheets collected on a tray in-
terrupts the light barrier.

�[0017] As is shown in Fig. 1, an ink jet printer comprises
a platen 10 which is intermittently driven to rotate in order
to advance a sheet 12, e. g. a sheet of paper, in a direction
indicated by an arrow A over the top surface of a sheet
support plate 14. A number of transport rollers 16 are
rotatably supported in a cover plate 18 and form a trans-
port nip with the platen 10 so that the sheet 12, which is
supplied from a reel 19 via a guide plate 20, is paid out
through a gap formed between an edge of the cover plate
18 and the surface of the sheet support plate 14.
�[0018] A carriage 22 which includes a number of ink
jet print heads (not shown) is mounted above the sheet
support plate 14 so as to reciprocate in a direction that
is perpendicular to the plane of the drawing across the
sheet 12. In each pass of the carriage 22, a number of
pixel lines are printed on the sheet 12 by means of the
print heads which eject droplets of ink onto the sheet in
accordance with image information supplied to the print
heads. For the sake of simplicity, guide and drive means
for the carriage 22, ink supply lines and data supply lines
for the print heads, and the like, have not been shown in
the drawing.
�[0019] The printed sheet 12 is cut by a cut- �off mecha-
nism (not shown) and is further transported by transport
means formed by rollers 110 defining a transport nip that
is positioned in the media transport line behind the sheet
support plate 14. The rollers 110 advance the sheet 12
along curved guide members 112 that turn the sheet up-
side down and reverse the transport direction of the sheet
12.
�[0020] As is shown in Fig. 1 and, in more detailed view,
in Fig. 2, the sheet 12 is advanced to a discharge nip 114
formed between a plurality of upper discharge rollers 116

and lower discharge rollers 117, which are mounted on
common axles 116a and 117a, respectively. Like the plat-
en 10, the rollers 110 and the discharge rollers 116, 117
are intermittently driven in order to advance the sheet 12
stepwise.
�[0021] A discharge sensor that is formed by a light bar-
rier 150 is arranged near the discharge nip 114 to indicate
when the leading edge 12a of the sheet 12 has been
discharged from the discharge nip 114. The light barrier
150 comprises a light transmitter 152 and a light receiver
154. The light receiver 154 is arranged adjacent to upper
discharge rollers 116. The light transmitter 152 is ar-
ranged in a gap in-�between the lower discharge rollers
117, and in the side view of figure 2, the light ray of the
light barrier 150 intersects the cross section of the lower
discharge rollers 117.
�[0022] When the leading edge 12a of the sheet has
been discharged from the discharge nip 114, the sheet
12 interrupts the light barrier 150.
�[0023] From the discharge nip 114, the sheet 12 is dis-
charged onto a tray 224. The tray 224 has a top surface
226 for supporting the media sheets. The top surface 226
raises from a lower edge 228 near the discharge nip 114
and the light transmitter 152 to an upper edge 230 (Fig.
1). At the lower edge 228, finger-�like stops 232 raise per-
pendicularly to the tray surface 226 towards the lower
discharge rollers 117. In a direction perpendicular to the
plane of the drawing in Fig. 2, the lower discharge rollers
117 and the stops 232 are arranged at intervals, and in
the side view of Fig. 2, the stops 232 intersect the lower
discharge rollers 117 which are arranged in gaps in-�be-
tween the stops 232. The light barrier 150 is also ar-
ranged in a gap between the stops 232 and, in the side
view of Fig. 2, intersects the stops 232.
�[0024] In Fig. 2, there is already one sheet 12 lying on
the tray 224. When further sheets 12 are discharged from
the discharge nip 114, they are collected on the tray 224,
their trailing edges 12b being arranged at the stop 232.
A top frame member 238 of the tray 224 serves as an
upper guide for the sheets 12.
�[0025] In Fig. 3, a stack of sheets 12 has been collected
on the tray 224. The stack of sheets 12 has reached a
height in which the trailing edges 12b of the top most
sheet 12 or sheets 12 interrupt the light barrier 150. Thus,
the light barrier 150 serves as a tray- �full sensor.
�[0026] The light barrier 150 may also detect when a
sheet 12 is curled upwards at its trailing edge 12c, as is
indicated in dashed lines in Fig. 2. Thus, curled edges
which might block the discharge nip 114 may be detected
by the light barrier 150.

Claims

1. A discharge system for printed media sheets (12),
comprising: a tray (224) having a surface (226) for
supporting the media sheets (12); and transport el-
ements (116; 117) adapted to discharge the sheets
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(12) onto the tray (224) through a discharge nip
(114), characterized by a light barrier (150) that is
arranged adjacent to the discharge nip (114), said
light barrier (150) being arranged to be sensitive to
a sheet (12) that is being discharged from the dis-
charge nip (114) and to be sensitive to a stack of
sheets (12) on the tray (224) that has reached a cer-
tain height.

2. The discharge system of claim 1, wherein the light
barrier (150) comprises at least two optical elements
(152; 154) which are arranged to be on different sides
of a sheet (12) that is being discharged from the dis-
charge nip (114) and interrupts the light barrier (150).

3. The discharge system of any one of the preceding
claims, wherein the light barrier (150) is laterally off-
set from at least one of the transport elements (117)
and intersects the cross section of said transport el-
ement (117).

4. The discharge system of any one of the preceding
claims, wherein a stop (232) extends substantially
perpendicular to the tray surface (226) from an edge
(228) of the tray (224) adjacent to the discharge nip
(114), and the light barrier (150) is laterally offset
from the stop (232) and intersects the cross-�section
of the stop (232).

5. A printer comprising a sheet discharge system ac-
cording to one of the claims 1 to 4.
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