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(54) Display of size of paper stored in printer paper tray

(57) A display of the size of paper stored in a paper
tray (30) of a printer is provided. The display includes at
least one control plate (41) capable of sliding linearly in
a predetermined direction, installed in the paper tray
(30) to define the edges of the stored paper, a pulley
wheel (46) capable of rotating around one point (45), in
one side of the paper tray (30), and linear/rotary move-
ment converting means for converting linear movement
of the control plate (41) into corresponding rotary move-

ment of the pulley wheel (46), in which a window (33) is
provided in the paper tray (30) to show a portion of the
pulley wheel (46), and paper size indicators are dis-
played in radially-divided regions of the pulley wheel
(46) to show the paper size according to the position of
the control plate (41). Thus, the size of the paper stored
in the paper tray (30) can be seen from the outside, so
that the paper tray (30) need not be opened to check
the size of the stored paper.

FIG. 2
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Description

[0001] The present invention relates to a display of
the size of paper stored in a paper tray of a printer, and
more particularly, to a display of the size of paper stored
in a paper tray of a printer, which allows a user within a
visibility range to see the size of paper stored in the pa-
per tray.

[0002] A typical electrophotographic printer such as a
laser printer or a copying machine includes a laser scan-
ning apparatus for forming an electrostatic latent image
on a photosensitive medium, a developing apparatus for
developing the electrostatic latent image, a transfer ap-
paratus for transferring the developed image from the
photosensitive medium to a sheet of paper, and a paper
tray for storing the paper.

[0003] Referring to Figure 1 showing a typical printer,
a paper tray 20 is installed capable of moving into or out
of the main body of the printer 10.

[0004] Meanwhile, when the printer 10 is connected
to a multitude of personal computers through a network,
various sizes of paper may be stored in the paper tray
20. Thus, when one printer is shared by a number of
users, a user must check before printing that the printing
paper size coincides with the size of the paper stored in
the paper tray 20, to suppress printing errors.

[0005] Inthe conventional art, the paper tray 20 must
be ejected from the main body of the printer 10 to check
the size of the paper stored therein.

[0006] With a view to solve or reduce the above prob-
lem, it is an aim of preferred embodiments of the present
invention to provide a display of the size of paper stored
in a paper tray of a printer, which allows a user within a
visibility range to check the size of the paper stored in
the paper tray without ejecting the paper tray from the
printer.

[0007] According to an aspect of the present inven-
tion, there is provided an apparatus for enabling the size
of paper stored internally in a paper tray loaded in a
printer to be viewed from the exterior, the apparatus
comprising: at least one control member capable of slid-
ing linearly in a predetermined direction, installed in the
paper tray to define the edges of the stored paper; ro-
tatable means mounted for rotation about a point; and
means for converting linear movement of the control
member into corresponding rotary movement of the ro-
tatable means, wherein the printer is provided with a
window through which a portion of the rotatable means
is visible, and paper size indicators are displayed in ra-
dially-divided regions of the rotatable means to show the
paper size according to the position of the control mem-
ber.

[0008] Preferably, the linear/rotary movement con-
verting means includes connection means for connect-
ing the rotatable means to the control member along a
predetermined path, and biasing means is provided for
supplying restoring force to maintain tension in the con-
nection means with respect to the linear movement of
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the control member.

[0009] Said connection means preferably comprises
a wire and said biasing means comprises a spring for
supplying restoring force in a winding direction of said
rotatable means.

[0010] The spring is preferably a roll spring obtained
by rolling a strip.

[0011] The rotatable means preferably comprises a
pulley wheel around which said connection means is ar-
ranged to be wound or unwound according to the move-
ment of the control member.

[0012] Saidrotatable means is preferably mounted on
a side portion of the paper tray.

[0013] Preferably, the window is formed of a transpar-
ent material. Said window is provided in said printer tray.
[0014] The invention includes a printer tray incorpo-
rating the apparatus of the above aspect and a printer
including such a printer tray.

[0015] For a better understanding of the invention,
and to show how embodiments of the same may be car-
ried into effect, reference will now be made, by way of
example, to the accompanying diagrammatic drawings,
in which:

Figure 1 is a perspective view of a typical printer,;

Figure 2 is a partially exploded perspective view of
a display of the size of paper stored in a paper tray
of a printer, according to an embodiment of the
present invention;

Figure 3 is a view showing interconnection of a ro-
tary plate of the paper size display and a rotary shaft
on the paper tray, through a roll spring; and

Figure 4 is a view showing the rotary plate of Figure
2 on which paper size indicators are displayed.

[0016] Referring to Figure 2, in a paper tray 30, one
or more control members such as first control plate 41
capable of linear movement to divide a paper storing
space in a first direction, and second control plates 42
and 43 facing each other, capable of linear movement
in a second direction perpendicular to the first direction,
are provided.

[0017] The first control plate 41 engages with a mul-
titude of guide notches 44 in a row on the bottom surface
of the paper tray 30. Also, the second control plates 42
and 43 engage with a multitude of guide notches (not
shown) in a row on the bottom surface of the paper tray
30. The distance between adjacent guide notches 44 is
the minimum movement distance of the first control
plate 41. A window 33 of a predetermined size for show-
ing the inside of the paper tray 30 is provided on one
side of the front side 32 of the paper tray 30 having a
handle grip 31 for ejecting the paper tray 30. The window
33 may be a hole or formed of a transparent material.
[0018] Rotatable means comprising pulley wheel 46
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capable of rotating around a rotary shaft 45 protruding
from an inner wall 34a of a groove 34 of the paper tray
30 is provided inside the paper tray 30 behind the win-
dow 33.

[0019] As a linear/rotating movement converting
means for rotating the pulley wheel 46 with the linear
movement of the first control plate 41, there are provided
a wire 47 having one end connected to one side of the
pulley wheel 46 and the other end connected to the side
of the first control plate 41 which faces away from the
paper, and a roll spring 48 having its ends connected
between the pulley wheel 46 and the rotary shaft 45 on
the inner wall 34a, for supplying restoring force with re-
spect to the rotation of the pulley wheel 46 to a prede-
termined rotation position as shown in Figure 3, to main-
tain tension in the wire 47 regardless of the position of
the first control plate 41.

[0020] The roll spring 48 may be replaced by other
resilient biasing means such as a rubber band.

[0021] The restoring force of the roll spring 48 must
only tension the wire 47, without moving the first control
plate 41.

[0022] A roller 49 allows the wire to slide easily.
[0023] According to the display of paper size, when
paper size indicators corresponding to the distance be-
tween a rear wall 35 of the paper tray 30 and the first
control plate 41 are arranged on a region of the pulley
wheel 46 facing the window 33 as shown in Figure 4, a
user can see paper size indicator which corresponds to
the size of paper in the paper tray 30 by control of the
first control plate 41.

[0024] The pulley wheel 46 and the window 33 facing
thereto may be positioned considering the appearance
of the printer and position of the paper tray 30.

[0025] Meanwhile, the display of the paper size can
be based on relative movement between the second
control plates 42 and 43 and the pulley wheel 46, as well
as relative movement between the first control plate 41
and the pulley wheel 46.

[0026] As described above, according to the display
of the size of paper stored in the paper tray for the printer
the size of the paper stored in the paper tray can be seen
from the outside, so that the paper tray need not be
opened to check the size of the stored paper.

[0027] The reader's attention is directed to all papers
and documents which are filed concurrently with or pre-
vious to this specification in connection with this appli-
cation and which are open to public inspection with this
specification, and the contents of all such papers and
documents are incorporated herein by reference.
[0028] All of the features disclosed in this specifica-
tion (including any accompanying claims, abstract and
drawings), and/or all of the steps of any method or proc-
ess so disclosed, may be combined in any combination,
except combinations where at least some of such fea-
tures and/or steps are mutually exclusive.

[0029] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
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ings), may be replaced by alternative features serving
the same, equivalent or similar purpose, unless ex-
pressly stated otherwise. Thus, unless expressly stated
otherwise, each feature disclosed is one example only
of a generic series of equivalent or similar features.
[0030] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel
one, or any novel combination, of the steps of any meth-
od or process so disclosed.

Claims

1. Apparatus for enabling the size of paper stored in-
ternally in a paper tray (30) loaded in a printer to be
viewed from the exterior, the apparatus comprising:

at least one control member (41) capable of
sliding linearly in a predetermined direction, in-
stalled in the paper tray (30) to define the edges
of the stored paper;

rotatable means (46) mounted for rotation
about a point (45); and

means for converting linear movement of the
control member (41) into corresponding rotary
movement of the rotatable means (46),

wherein the printer is provided with a window
(83) through which a portion of the rotatable
means (46) is visible, and paper size indicators
are displayed in radially-divided regions of the
rotatable means (46) to show the paper size ac-
cording to the position of the control member
(41).

2. The apparatus of claim 1, wherein the linear/rotary
movement converting means includes connection
means (47) for connecting the rotatable means (46)
to the control member (41) along a predetermined
path, and biasing means (48) is provided for sup-
plying restoring force to maintain tension in the con-
nection means (47) with respect to the linear move-
ment of the control member (41).

3. The apparatus of claim 2, wherein said connection
means comprises a wire (47) and said biasing
means (48) comprises a spring for supplying restor-
ing force in a winding direction of said rotatable
means (46).

4. The apparatus of claim 3, wherein the spring is a
roll spring obtained by rolling a strip.
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The apparatus of any of claims 2, 3 or 4, wherein
the rotatable means (46) comprises a pulley wheel
around which said connection means (47) is ar-
ranged to be wound or unwound according to the
movement of the control member (41).

The apparatus of any preceding claim, wherein said
rotatable means (46) is mounted on a side portion
of the paper tray (30).

The apparatus of any preceding claim, wherein the
window (33) is formed of a transparent material.

The apparatus of any preceding claim, wherein said
window (33) is provided in said printer tray (30).

A printer tray (30) incorporating the apparatus of
any preceding claim.

A printer incorporating a printer tray (30) according
to claim 9 or incorporating apparatus according to
any preceding claim.
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FIG. 4
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