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PRINTER

(57) Arigid frame for a printer is provided comprising
a pair of plates bonded together, wherein a first one of
the plates comprises a receiving member formed in a
recess (70; 170; 170) adjacent an edge (62) of the first
one of plates, the receiving member being connected to
the first one of the plates via receiving member holding
elements on opposite sides of the receiving member,
such that such that a center of the receiving channel is
positioned in a plane defined by the first one of the plates

Fig. 5

METHOD OF RIGIDLY BONDING TOGETHER TWO PLATES FOR FORMING A FRAME FOR A

and the receiving channel extends substantially perpen-
dicular to the respective edge (62) of the first one of the
plates, wherein a second one of the plates is positioned
against the respective edge (62) of the first one of the
plates at a substantially right angle, such thatan insertion
opening is aligned with the receiving channel, and where-
in a bonding member is inserted via the insertion opening
into the receiving channel to hold the two plates together.
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Description
BACKGROUND OF THE INVENTION
1. Field of the invention

[0001] The invention relates to a method for bonding
two plates perpendicularly to one another and to a frame
formed by such a method.

2. Description of Background Art

[0002] Printers comprise a print assembly for forming
an image an a print medium. In case of inkjet printing,
the print assembly comprises a plurality of printheads for
jetting droplets of ink onto the print medium. Therein, the
image quality is determined by the accuracy wherein the
print medium is positioned with respect to the print as-
sembly. The print assembly and/or a transport device for
moving the print medium is generally supported on a
frame for the printer. When the rigidity is low, the print
medium may not be positioned accurately with respect
to the print assembly, reducing the image quality. It is
known to form part of a frame by positioning two metal
plates perpendicular to one another and bonding these
together at a bent portion of one of the plates. The bent
portion is generally an edge portion of one of the plates
bent at a right angle, wherein one or more openings have
been provided. Said openings are aligned with openings
in another plate and a bonding member, such as arivet,
is inserted through the openings to hold the plates to-
gether. Instabilities in the frame may result in inaccurate
positioning of the print medium with respect to the print
assembly, which may affect the image quality of the print-
ed image.

SUMMARY OF THE INVENTION

[0003] Itisanobjectofthe inventionimprove the rigidity
of a printer’s frame.

[0004] In accordance with the present invention, a
method for bonding two plates perpendicularly to one
another according to claim 1 and a frame according to
claim 12 are provided. The method comprises the steps
of:

- forming a recess in a first one of the plates adjacent
an edge of said plate;

- providing a receiving member in the recess, wherein
the receiving member comprises a receiving chan-
nel, such that a center of the receiving channel is
positioned in a plane defined by the first one of the
plates and the channel extends substantially perpen-
dicular to the respective edge of the first one of the
plates;

- providing an insertion opening in a second one of
the plates;

- aligning the plates, such that the insertion opening
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overlaps with the receiving channel; and

- insertingabonding membervia the insertion opening
into the receiving channel, such that the bonding
member is secured in the receiving channel, thereby
holding the plates together.

[0005] Itis theinsightof the inventor that by positioning
the bonding member within the plane of the first one the
plates, the rigidity of the frame is improved. The second
one of the plates is positioned perpendicular against the
first one of the plates, so that the bonding member ex-
tends through the insertion opening into the receiving
channel, which is within the plane of the first one of the
plates. Bending of the second one of the plates due to
the bonding force is reduced or prevented, since the
bonding force is exerted on a line which overlaps with
the first edge of the first one of the plates. The bonding
member engages the second one of the plates, where
the second one of the plates is supported by the first edge
of the first one of the plates, which prevents or reduces
bending of the second one of the plates at the bonding
member. Thereby, a rigid frame can be formed from two
plates in a relatively simple and low-costs manner. The
higher rigidity of the frame when applied in a transport
device and/or print assembly for a printer would reduce
unintended movement of a print medium with respect to
the print assembly, which would resultin a more accurate
positioning of the image on the print medium. This in-
creases the image quality. Thereby the object of the
present invention has been achieved.

[0006] More specific optional features of the invention
are indicated in the dependent claims.

[0007] In an embodiment, the recess is delimited by
receiving member holding elements for holding the re-
ceiving member onto the first one of the plates. The re-
ceiving member with the receiving channel is connected
to the first plate via the receiving member holding ele-
ments. The connection is preferably rigid. One or more
receiving member holding elements form or define a por-
tion of the edge of the recess.

[0008] In an embodiment, the receiving member hold-
ing elements are formed from the first one of the plates
and extend parallel to the respective edge. The receiving
member holding elements are integrally formed from the
first one of the plates, for example by cutting the respec-
tive plate.

[0009] In an embodiment, the receiving member is
formed from the first one of the plates. The receiving
member is in this embodiment integrally formed with the
first one of the plates, for example by cutting the respec-
tive plate. Preferably when forming the recess, at least
a portion or edge of the receiving member is formed or
defined. The receiving member is formed of plate mate-
rial. The first one of the plates is cut, such that receiving
member is formed connected to the first one of the plates
via the receiving member holding elements. The receiv-
ing member holding elements are preferably formed of
plate material as well.
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[0010] In an embodiment, the recess is formed by at
least partially bending the receiving member out of a
plane defined by the first one of the plates. The plate
material of the receiving member is bent out of the plane
of the first one of the plates to form a three-dimensional
structure, wherein a portion of the receiving member ex-
tends above and/or below the plane of the first one of the
plates. Alternatively, during bending the receiving mem-
ber may retain its shape, but the receiving member hold-
ing elements are deformed. Therein, the receiving mem-
ber holding elements and/or at least a portion of the re-
ceiving member may be deformed, by e.g. bending or
twisting, to move the receiving member out of the respec-
tive plane.

[0011] In an embodiment, the receiving member hold-
ing elements comprise twist elements connected at op-
posite sides of the receiving member to the first one of
the plates, such that the receiving member is rotatable
out of the plane around an axis defined by the receiving
member holding elements. The receiving member is held
to the first plate, such that it can be rotated, wherein the
receiving member holding elements become twisted.
The twisting deformation of the receiving member holding
elements is permanent, such that the receiving member
remains in its rotated, final position. In another embodi-
ment, the receiving channel is defined by a central open-
ing of a ring element of the receiving member.

[0012] In an embodiment, the receiving member com-
prises at least two adjacent strips formed of the first one
of the plates, each strip connected on opposite sides to
the first one of the plates via the receiving member hold-
ing elements, such that the strips may be bent out of the
plane in opposite directions to form the receiving channel.
The receiving channel is formed by the alternatingly bent
strips. Preferably, at least three strips are provided in a
row, wherein the strips have similar dimensions. The
strips preferably extend parallel to the first edge and are
at either end connected to the first one of the plates via
areceiving member holding element. The strips are per-
manently deformed by out-of-plane bending by e.g. de-
bossing. Each strips forms an arch, wherein each strip
is in an orientation which is rotated 180° with respect to
a neighboring strip.

[0013] In an embodiment, the receiving member com-
prises a body defining the receiving channel and grooves
for receiving the receiving member holding elements for
mounting the body onto the first one of the plates. In this
embodiment, the receiving member may be formed sep-
arate from the first one of the plates. The body has
grooves running parallel to the receiving channel on the
outside of the body. Each groove has a length less than
that of the receiving channel, so that each groove com-
prises an end wall in the direction of the receiving chan-
nel. The receiving member holding elements are formed
by protruding sections of the first one of the plates, which
are inserted into the grooves as the body is moved
through the recess perpendicular to the first edge. When
the receiving member holding elements contact the end
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walls, the body is restricted from moving further in the
direction of the second one of the plates. Thus, the plates
can be secured together by means of a bonding member.
[0014] In a preferred embodiment, the plates are
formed of metal, such as steel.

[0015] Inan embodiment, the method further compris-
es the step of forming a printer frame from the bonded
plates and mounting the printer frame in a printer. The
printer comprises a transport device for positioning a print
medium with respect to a printing assembly, for example
an endless belt conveyor. The transport device is mount-
ed on the frame formed of the bonded, so that it is rigidly
secured, reducing unintended displacement of the print
medium with respect to the print assembly.

[0016] In an embodiment, the receiving member hold-
ing elements and at least part of the recess are formed
by cutting the first one of the plate. The cutting may be
performed by drilling, milling, hydrocutting, laser cutting,
punching, or any other suitable cutting technique. The
recess is cutinto the first one of the plates as an opening.
The receiving member holding elements are also formed
by removing plate material around them by cutting.
[0017] In an embodiment, the bonding member is a
rivet, preferably a blind rivet.

[0018] The presentinvention further relates to a frame
for a printer comprising a pair of plates bonded together,
wherein a first one of the plates comprises a receiving
member provided in a recess adjacent an edge of the
first one of plates, the receiving member being connected
to the first one of the plates via receiving member holding
elements on opposite sides of the receiving member,
such that such that a center of the receiving channel is
positioned in a plane defined by the first one of the plates
and the receiving channel extends substantially perpen-
dicular to the respective edge of the first one of the plates,
wherein a second one of the plates is positioned against
the respective edge of the first one of the plates at a
substantially right angle, such that an insertion opening
is aligned with the receiving channel, and wherein abond-
ing member is inserted via the insertion opening into the
receiving channel to hold the two plates together. The
frame with the bonded plates may be formed by any of
the above described embodiments. The frame is applied
in a printer, preferably to support a transport device for
moving print media past a print assembly.

[0019] In an embodiment, the receiving channel ex-
tends between the recess and the first edge. The central
axis of the receiving channel is positioned between the
recess and the first edge within the plane of the first one
of the plates. The central axis is perpendicular to the first
edge.

[0020] Inanembodiment, the recess comprises a free
space on an opposite side of the receiving member with
respect to the respective edge. The recess forms a free
space wherein the bonding member may extend during
the mounting of the bonding member. During mounting,
arivet, bolt, screw, etc. requires an open space where it
exits the receiving channel for forming the wider end of
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the holding member, which prevents it from travelling
back through the receiving channel. Preferably, the bond-
ing member is a rivet, specifically a blind rivet.

[0021] In an embodiment, the receiving member hold-
ing elements define a portion of the edge of the recess.
In another embodiment, the receiving member holding
elements are formed from the first one of the plates.
[0022] Further scope of applicability of the present in-
vention will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood
that the detailed description and specific examples, while
indicating preferred embodiments of the present inven-
tion, are given by way of illustration only, since various
changes and modifications within the spirit and scope of
the present invention will become apparent to those
skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The present invention will become more fully
understood from the detailed description given herein be-
low and the accompanying drawings which are given by
way of illustration only, and thus are not limitative of the
present invention, and wherein:

Fig. 1 is a schematic representation of a printer;
Figs. 2 to 6 illustrate the steps of a first embodiment
of a method for bonding together two plates to form
a frame for use in the printer in Fig. 1;

Fig. 7 illustrates a perspective view of a second em-
bodiment for bonding together two plates to form a
frame for use in the printer in Fig. 1;

Fig. 8 illustrates a schematic, top-down view of the
first plate in the second embodiment in Fig. 7;

Fig. 9 illustrates a perspective view of a third second
embodiment for bonding together two plates to form
a frame for use in the printer in Fig. 1; and

Figs. 10 to 12 illustrate the steps of the third embod-
iment of a method for bonding together two plates
to form a frame for use in the printer in Fig. 1.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0024] The present invention will now be described
with reference to the accompanying drawings, wherein
the same reference numerals have been used to identify
the same or similar elements throughout the several
views.

[0025] FIG. 1 shows schematically an embodiment of
a printer 1 according to the presentinvention. The printer
1, for purposes of explanation, is divided into an output
section 5, a print engine and control section 3, a local
user interface 7 and an input section 4. The individual
components therein may be mounted on a common
frame or separate frames may be applied per section or
component. The frames are preferably formed of a plu-
rality of metal plates, which are bonded together under
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an angle by means of bonding member, such as a rivet
or screw. While a specific printer is shown and described,
the disclosed embodiments may be used with other types
of printer such as anink jet print system, an electrograph-
ic print system, etc.

[0026] The output section 5 comprises a first output
holder 52 for holding printed image receiving material,
for example a plurality of sheets. The output section 5
may comprise a second output holder 55. While 2 output
holders are illustrated in FIG. 1, the number of output
holders may include one, two, three or more output hold-
ers. The printed image receiving material is transported
from the print engine and control section 3 via an inlet 53
to the output section 5. When a stack ejection command
is invoked by the controller 37 for the first output holder
52, first guiding means 54 are activated in order to eject
the plurality of sheets in the first output holder 52 out-
wards to a first external output holder 51. When a stack
ejection command is invoked by the controller 37 for the
second output holder 55, second guiding means 56 are
activated in order to eject the plurality of sheets in the
second output holder 55 outwards to a second external
output holder 57.

[0027] The output section 5 is digitally connected by
means of a cable 60 to the printengine and control section
3 for bi-directional data signal transfer.

[0028] The print engine and control section 3 compris-
es a print engine and a controller 37 for controlling the
printing process and scheduling the plurality of sheets in
aprinting orderbefore they are separated frominputhold-
er 44, 45, 46.

[0029] The controller 37 is a computer, a server or a
workstation, connected to the printengine and connected
to the digital environment of the printer, for example a
network N for transmitting a submitted print job to the
printer 1. In FIG. 1 the controller 37 is positioned inside
the print engine and control section 3, but the controller
37 may also be at least partially positioned outside the
print engine and control section 3 in connection with the
network N in a workstation N1.

[0030] The controller 37 comprises a printjob receiving
section 371 permitting a user to submit a print job to the
printer 1, the print job comprising image data to be printed
and a plurality of print job settings. The controller 37 com-
prises a print job queue section 372 comprising a print
job queue for print jobs submitted to the printer 1 and
scheduled to be printed. The controller 37 comprises a
sheet scheduling section 373 for determining for each of
the plurality of sheets of the print jobs in the print job
queue an entrance time in the paper path of the print
engine and control section 3, especially an entrance time
for the first pass and an entrance time for the second
passintheloop in the paper path according to the present
invention. The sheet scheduling section 373 will also be
called scheduler 373 hereinafter.

[0031] The sheet scheduling section 373 takes the
length of the loop into account. The length of the loop
corresponds to a loop time duration of a sheet going
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through the loop dependent on the velocity of the sheets
in the loop. The loop time duration may vary per kind of
sheet, i.e. a sheet with different media properties.
[0032] Resources may be recording material located
in the input section 4, marking material located in a res-
ervoir 39 near or in the print head or print assembly 31
of the print engine, or finishing material located near the
print head or print assembly 31 of the print engine or
located in the output section 5 (not shown).

[0033] The paper path comprises a plurality of paper
path sections 32, 33, 34, 35 for transporting the image
receiving material from an entry point 36 of the print en-
gine and control section 3 along the print head or print
assembly 31 to the inlet 53 of the output section 5. The
paper path sections 32, 33, 34, 35 form a loop according
to the present invention. The loop enables the printing of
a duplex print job and/or a mix-plex job, i.e. a print job
comprising a mix of sheets intended to be printed partially
in a simplex mode and partially in a duplex mode.
[0034] The print head or print assembly 31 is suitable
for ejecting and/or fixing marking material to image re-
ceiving material. The print head or print assembly 31 is
positioned near the paper path section 34. The printhead
or print assembly 31 may be an inkjet print head, a direct
imaging toner assembly or an indirect imaging toner as-
sembly.

[0035] While an image receiving material is transport-
ed along the paper path section 34 in a first pass in the
loop, the image receiving material receives the marking
material through the print head or print assembly 31. A
next paper path section 32 is a flip unit 32 for selecting
a different subsequent paper path for simplex or duplex
printing of the image receiving material. The flip unit 32
may be also used to flip a sheet of image receiving ma-
terial after printing in simplex mode before the sheet
leaves the print engine and control section 3 via a curved
section 38 of the flip unit 32 and via the inlet 53 to the
output section 5. The curved section 38 of the flip unit 32
may not be present and the turning of a simplex page
has to be done via another paper path section 35.
[0036] In case of duplex printing on a sheet or when
the curved section 38 is not present, the sheet is trans-
ported along the loop via paper path section 35A in order
to turn the sheet for enabling printing on the other side
of the sheet. The sheet is transported along the paper
path section 35 until it reaches a merging point 34A at
which sheets entering the paper path section 34 from the
entry point 36 interweave with the sheets coming from
the paper path section 35. The sheets entering the paper
path section 34 from the entry point 36 are starting their
first pass along the print head or print assembly 31 in the
loop. The sheets coming from the paper path section 35
are starting their second pass along the print head or
print assembly 31 in the loop. When a sheet has passed
the print head or print assembly 31 for the second time
in the second pass, the sheet is transported to the inlet
53 of the output section 5.

[0037] The input section 4 may comprise at least one
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input holder 44, 45, 46 for holding the image receiving
material before transporting the sheets of image receiv-
ing material to the print engine and control section 3.
Sheets of image receiving material are separated from
the input holders 44, 45, 46 and guided from the input
holders 44, 45, 46 by guiding means 42, 43, 47 to an
outlet 36 for entrance in the print engine and control sec-
tion 3. Each input holder 44, 45, 46 may be used for
holding a different kind of image receiving material, i.e.
sheets having different media properties. While 3 input
holders are illustrated in FIG. 1, the number of input hold-
ers may include one, two, three or more input holders.
[0038] The localuserinterface 7 is suitable for display-
ing user interface windows for controlling the print job
queue residing in the controller 37. In another embodi-
ment a computer N1 in the network N has a user interface
for displaying and controlling the print job queue of the
printer 1.

First embodiment

[0039] The printer 1 comprises at least one frame for
mounting at least one of the above mentioned compo-
nents. To form the frame, a first plate 60 is provided in
Fig. 2. The first plate 60 is a flat, substantially rectangular
plate 60, preferably formed of metal, such as steel. The
first plate 60 has a first edge 62 which is to be mounted
against a second plate (90 in Fig. 5).

[0040] Fig. 3illustrates the step of forming a recess 70
in the first plate 60 adjacent the first edge 62. The recess
70 is formed by cutting an opening in the first plate 60
near the first edge 62. The cutting may be formed by any
suitable cutting technique, such as punching, drilling, hy-
drocutting, laser cutting, etc. The recess 70 has been
cut, so that a pair of opposing receiving member holding
elements 72 are formed along the first edge 62. The re-
ceiving member holding elements 72 protrude parallel to
the first edge 62 towards one another to form between
them a narrow gap portion 76, which has a width smaller
than an average or maximum width of the recess 70,
measured parallel to the first edge 62. The gap portion
76 and the recess 70 together form a single opening,
which has a narrow front opening, formed by the gap
portion 76, in the first edge 62 with a larger rear opening
behind the gap portion 76.

[0041] Fig. 4 illustrates the step of providing a receiving
member 80 in the recess 70. The receiving member 80
has a preferably cylindrical body 82 (though other suita-
ble shapes may be applied as well), which comprises a
receiving channel 84. The body 82 is provided with
grooves on opposite sides, wherein the receiving mem-
ber holding elements 72 are inserted. The grooves ex-
tend perpendicular to the first edge 62 and parallel to the
receiving channel 84. The grooves extend only partially
along the body 82, such that each groove comprises a
stopping segment, which restricts movement of the body
82 with respect to the first edge 62. The body 82 is first
inserted into the recess 70. The grooves are then aligned
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with the receiving member holding elements 72 and then
the body 82 is moved perpendicular to the first edge 62,
so that the receiving member holding elements 72 slide
in the grooves. When the receiving member holding el-
ements 72 contact the stopping elements formed by the
end walls of each groove, the body 82 is inits end position
and is prevented from moving further in the respective
direction away from the recess 70. Thereby, the receiving
channel 84 has been positioned, so its central axis lies
in the plane of the first plate 60. The receiving channel
84 may extend above and below the first plate 62, but
preferably in a mirror-symmetric manner with respect to
the first plate 62. The receiving channel 84 further ex-
tends perpendicular to the first edge 62 and overlaps with
the gap portion 76, so that the receiving channel 84 is
free of any plate material. The central axis of the receiving
channel 84 is positioned, at least partially, between the
recess 70 and the first edge 62.

[0042] Fig. 5 illustrates the step of providing a second
plate 90 against the first plate 60. The second plate 90
comprises an insertion opening 92 in the form of a
through-hole, which preferably has a cross-section sim-
ilar to that of the receiving channel 84. The second plate
90 is positioned at a right angle against the first plate 60,
so that the two plates 60, 90 are perpendicular with re-
spect to one another. The plates 60, 90 may be in direct
contact or via an intermediate layer, such as adhesive or
coating. The insertion opening 92 is aligned with respect
to the receiving channel 84, so that these form a passage
perpendicular to the first edge 62.

[0043] Fig. 6 illustrates the step of inserting a bonding
member 94 through the insertion opening 92 and into the
receiving passage 84. The bonding member 94 is pref-
erably a (blind) rivet, as these allow for fast mounting,
though other suitable bonding members, such as screws,
bolt, or click-lock mechanisms, and such may be applied
as well. The bonding member 82 comprises a rod 96
which is dimensioned to fit into the receiving channel 84.
Both ends 95, 97 of the bonding member 94 have a cross-
section wider than the receiving channel 84. The ends
95, 97 are preferably fixed on the rod 96, so that the ends
95, 97, and thereby the plates 60, 90, are pulled together.
Thus a reliable bonding of the plates 60, 90 is achieved.
The central axis of bonding member 94 is positioned in
the plane of the first plate 60, so that the first plate 60
provides rigidity to the bonding. The receiving opening
92 is centred at the first edge 62 of the first plate 60, so
that the bonding force of the bonding member 94 acts on
a neutral line defined by the first edge 62, thereby direct-
ing any forces on the bonding member 94 into a neutral
line of the first plate 60. This improves the stiffness of the
frame. Thereby, the rigidity of the frame is improved.

Second embodiment

[0044] Fig. 7 illustrates a second embodiment for bond-
ing two plates 60, 90 together. In Fig. 7, the receiving
member 180 has been formed integrally from the first
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plate 60. The receiving channel 184 is formed by a body
formed of a plurality of plate strips 183, which have been
bent out-of-plane with respect to the first plate 60. Each
strip 183 is curved out-of-plane and is connected to the
first plate 60 via the receiving member holding elements
172. The receiving member holding elements 172 are
formed as part of the strips 183, but do not substantially
contribute to forming the receiving channel 184. Each
strip 183 is bent in an opposite direction with respect to
its neighboring strip 183, so that on one side of the first
plate 60 the strips 183 are alternating with empty spaces
between. The strips 183 extend parallel to the first edge
62, wherein a first strip 183 is preferably positioned at
the first edge 62. Opposite of the strips 183 with respect
to the first edge 62, a recess 170 is provided at an end
of the receiving channel 184. The recess 184 is formed
by a cut-out opening.

[0045] Fig. 8illustrates the process for forming the sec-
ond embodiment in Fig. 8. The first plate 60 is provided
with a plurality of openings 170, 173 formed by cutting
the first plate 60. A plurality of spaced apart cuts 173
parallel to the first edge 62 are cut into the first plate 60
to define the strips 183. The cuts 173 may be relatively
narrow and allow the strips 183 to be bent out of the plane
of the first plate 60 to form the receiving channel 184.
[0046] The strips 183 may be bent using e.g. known
embossing techniques. Thereby, the strips 183 are
curved into an arch extending between the portions of
the strip 183 that form the receiving member holding el-
ements 172. Behind the strips 183 and in line with the
receiving channel 184, the recess 170 is cut into the first
plate 60. The recess 170 is larger than the cuts 173, at
least in its width measured perpendicular to the first edge
62. The strips 183 are bent out-of-plane in an alternating
manner, so that for every three adjacent strips 183, the
middle strip 183 is bent towards the opposite side of the
first plate 60 as compared to the outer of the three strips
183. The receiving channel 184 is formed of at least three
strips 183 bent in this manner. The receiving channel 184
is thus formed with its central axis within the plane of the
first plate 60 and extending between the first edge 62
and the recess 170, perpendicular to the first edge 62.
[0047] A second plate 90 may be bonded to the first
plate 60 by aligning the receiving opening 92 with the
receiving channel 184 and inserting a rivet, such that the
plates 60, 90 are bonded together, similar what was de-
scribed with regard to Fig. 6.

Third embodiment

[0048] Figs. 9 and 10illustrate a step of a third embod-
iment of bonding together two metal plates 60, 90. In
Figs. 9 and 10, the first plate is provided with a receiving
member 280 formed as a ring element, though other
shapes may be applied as well. The receiving member
280 has a central opening, which is preferably formed by
acylindrical channel, cutinto it to form the receiving chan-
nel 284. The body of the receiving member 280 has been
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integrally formed from the first plate 60 by cutting the
recess 270 as well as a further recess at the first edge
62. The receiving member 280 is connected on opposite
sides to thefirst plate 60 via the receiving member holding
elements 272, formed by relatively narrow bridge ele-
ments of the first plate 60. The receiving member holding
elements 272 along with a portion of the receiving mem-
ber 280 define a portion of the circumferential edge of
the recess 270.

[0049] Fig. 11 illustrates the step of twisting the receiv-
ing member holding elements 272, so that the receiving
member 280 is rotated or pivoted into an orientation out-
of-plane with respect to the first plate 60. While the re-
ceiving member holding elements 272 are deformed by
the twisting, the receiving member 280 itself remains its
shape asin Figs. 9and 10, butitis oriented perpendicular
to the first plate 60. The receiving channel 280 now ex-
tends parallel to the plane of the first plate 60. Preferably
the central axis of the receiving channel 284 lies within
the plane of the first plate 60. In the top-down view in Fig.
11, the area of the recess 270 is increased with respect
to the Fig. 9 by the twisting.

[0050] Fig. 12illustrates the step of inserting the bond-
ing member 94, similar to Fig. 6. The bonding member
94 is a blind rivet, which is popped into the receiving
channel 284 via the insertion opening 92, so thata pulling
force is exerted on the plates 60, 90. The end 95 of the
bonding member 94 in the recess 270 as well as its op-
posite end 97 at the insertion opening 92 have a greater
cross-section than the central portion 96 of the bonding
member 94. The ends 95, 97 are also wider than respec-
tively the insertion opening 92 and the receiving channel
284, so that the plates 60, 90 are held together by the
bonding member 94.

[0051] Although specific embodiments of the invention
are illustrated and described herein, it will be appreciated
by those of ordinary skill in the art that a variety of alter-
nate and/or equivalent implementations exist. It should
be appreciated that the exemplary embodiment or exem-
plary embodiments are examples only and are not in-
tended to limit the scope, applicability, or configuration
in any way. Rather, the foregoing summary and detailed
description will provide those skilled in the art with a con-
venient road map for implementing at least one exem-
plary embodiment, it being understood that various
changes may be made in the function and arrangement
of elements describedin an exemplary embodiment with-
outdeparting from the scope as set forth in the appended
claims and their legal equivalents. Generally, this appli-
cation is intended to cover any adaptations or variations
of the specific embodiments discussed herein.

[0052] It will also be appreciated that in this document
the terms "comprise", "comprising”, "include", "includ-
ing", "contain", "containing", "have", "having", and any

variations thereof, are intended to be understood in an
inclusive (i.e. non-exclusive) sense, such that the proc-
ess, method, device, apparatus or system described
herein is notlimited to those features or parts or elements
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or steps recited but may include other elements, features,
parts or steps not expressly listed or inherent to such
process, method, article, or apparatus. Furthermore, the
terms "a" and "an" used herein are intended to be under-
stood as meaning one or more unless explicitly stated
otherwise. Moreover, the terms "first", "second", "third",
etc. are used merely as labels, and are not intended to
impose numerical requirements on or to establish a cer-
tain ranking of importance of their objects.

[0053] The present invention being thus described, it
will be obvious that the same may be varied in many
ways. Such variations are not to be regarded as a de-
parture from the spirit and scope of the presentinvention,
and all such modifications as would be obvious to one
skilled in the art are intended to be included within the
scope of the following claims.

Claims

1. A method for bonding two plates (60, 90) perpendic-
ularly to one another, comprising the steps of:

- forming a recess (70; 170; 170) in a first one
of the plates (60, 90) (60, 90) adjacent an edge
(62) of said plate (60);

- providing a receiving member (80; 180; 280)
inthe recess (70; 170; 170), wherein the receiv-
ing member (80; 180; 280) comprises a receiv-
ing channel (84; 184; 284), such that a center
of the receiving channel (84; 184; 284) is posi-
tioned in a plane defined by the first one of the
plates (60, 90) and the receiving channel (84;
184; 284) extends substantially perpendicular
to the respective edge (62) of the first one of the
plates (60, 90);

- providing an insertion opening (90) in a second
one of the plates (60, 90);

- aligning the plates (60, 90), such that the in-
sertion opening (90) overlaps with the receiving
channel (84; 184; 284); and

- inserting a bonding member (94) via the inser-
tion opening (90) into the receiving channel (84;
184; 284), such that the bonding member (94)
is secured in the receiving channel (84; 184;
284), thereby holding the plates (60, 90) togeth-
er.

2. Themethod according to claim 1, wherein the recess
(70;170; 170)is delimited by receiving member hold-
ing elements (72; 172; 272) for holding the receiving
member onto the first one of the plates (60, 90).

3. The method according to claim 2, wherein the re-
ceiving member holding elements (72; 172; 272) are
formed from the first one of the plates (60, 90) and
extend parallel to the respective edge (62).
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The method according to any of the previous claims,
wherein the receiving member (80; 180; 280) is
formed from the first one of the plates (60, 90).

The method according to claim 4, wherein the recess
(70; 170; 170) is formed by at least partially bending
the receiving member (80; 180; 280) out of a plane
defined by the first one of the plates (60, 90).

The method according to claim 5, wherein the re-
ceiving member holding elements (72; 172; 272)
comprise twist elements connected at opposite sides
of the receiving member (80; 180; 280) to the first
one of the plates (60, 90), such that the receiving
member (80; 180; 280) is rotatable out of the plane
around an axis defined by the receiving member
holding elements (72; 172; 272), and preferably
wherein the receiving channel (84; 184; 284) is de-
fined by a central opening of the ring element.

The method according to claim 5, wherein the re-
ceiving member (80; 180; 280) comprises at least
two adjacent strips (183) formed of the first one of
the plates (60, 90), each strip (183) being connected
on opposite sides to the first one of the plates (60,
90) via the receiving member holding elements (72;
172; 272), such that the strips (183) may be bent out
of the plane in opposite directions to form the receiv-
ing channel (84; 184; 284).

The method according to any of the claims 1 to 3,
wherein the receiving member (80; 180; 280) com-
prises a body defining the receiving channel (84;
184; 284) and grooves for receiving the receiving
member holding elements (72; 172; 272) for mount-
ing the body onto the first one of the plates (60, 90).

The method according to any of the previous claims,
wherein the plates (60, 90) are formed of metal.

The method according to any of the previous claims,
further comprising the step of forming a printer frame
from the bonded plates (60, 90) and mounting the
printer frame in a printer.

The method according to any of the previous claims,
wherein the receiving member holding elements (72;
172; 272) and at least part of the recess (70; 170;
170) are formed by cutting the first one of the plate.

A frame for a printer comprising a pair of plates (60,
90) bonded together, wherein a first one of the plates
(60, 90) comprises a receiving member (80; 180;
280) provided in a recess (70; 170; 170) adjacent an
edge (62) of the first one of plates (60, 90), the re-
ceiving member (80; 180; 280) being connected to
the first one of the plates (60, 90) via receiving mem-
ber holding elements (72; 172; 272) on opposite
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13.

14.

15.

sides of the receiving member (80; 180; 280), such
that such that a center of the receiving channel (84;
184; 284) is positioned in a plane defined by the first
one of the plates (60, 90) and the receiving channel
(84; 184; 284) extends substantially perpendicular
to the respective edge (62) of the first one of the
plates (60, 90), wherein a second one of the plates
(60, 90) is positioned against the respective edge
(62) of the first one of the plates (60, 90) at a sub-
stantially right angle, such that an insertion opening
(90) is aligned with the receiving channel (84; 184;
284), and wherein a bonding member (94) is inserted
via the insertion opening (90) into the receiving chan-
nel (84; 184; 284) to hold the two plates (60, 90)
together.

The frame according to claim 12, whereinrecess (70;
170; 170) comprises a free space on an opposite
side of the receiving member with respect to the re-
spective edge (62), preferably wherein the receiving
member holding elements (72; 172; 272) define a
portion of the edge (62) of the recess (70; 170; 170).

The frame according to claim 12 or 13, wherein the
receiving member holding elements (72; 172; 272)
are formed from the first one of the plates (60, 90).

The frame according to any of the claims 12 to 14,
wherein the receiving channel (84; 184; 284) (84;
184; 284) extends between the recess (70; 170; 270)
and the first edge (62).
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