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( 57 ) ABSTRACT 

A recording apparatus includes : a first housing ; a second 
housing pivotable about a shaft relative to the first housing 
between a close position and a distant position ; and a tank 
mount portion provided in the second housing such that a 
mounting direction of a tank with respect to the tank mount 
portion in a state in which the second housing is at the distant 
position has a downward component in a vertical direction . 
The tank mount portion includes a resistance applying 
mechanism which applies a resistance force to the tank in a 
state in which at least a part of the tank is inserted into the 
tank mount portion when the second housing is at the distant 
position . 
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RECORDING APPARATUS and pivotable about the shaft relative to the first housing 
between a close position at which an image is recorded on 

Matter enclosed in heavy brackets [ ] appears in the a recording medium and a distant position at which the 
second housing is distant farther from the first housing than original patent but forms no part of this reissue specifica at the close position ; and a tank mount portion provided in tion ; matter printed in italics indicates the additions the second housing such that a mounting direction of a tank made by reissue ; a claim printed with strikethrough with respect to the tank mount portion in a state in which the indicates that the claim was canceled , disclaimed , or held second housing is at the distant position has a downward invalid by a prior post - patent action or proceeding . component in a vertical direction , the tank storing a record 

10 ing agent for an image recording on the recording medium . 
CROSS REFERENCE TO RELATED The tank mount portion includes a resistance applying 

APPLICATION mechanism configured to apply a resistance force , when the 
second housing is at the distant position , the tank in a state 

The present application is a reissue application of U.S. in which at least a part of the tank is inserted into the tank 
Pat . No. 9,004,676 B2 , which issued from U.S. patent 15 mount portion . The resistance force is different from a 
application Ser . No. 13 / 434,203 filed on Mar. 29 , 2012 and kinetic friction force which is applied from an inner surface 
which claims priority from Japanese Patent Application No. of the tank mount portion to the tank and which acts in a 
2011-079592 , which was filed on Mar. 31 , 2011 , the [ dis direction opposite to the mounting direction . 
closure ] disclosures of which [ is ] are herein incorporated by 
reference in [ its ] their entirety . BRIEF DESCRIPTION OF THE DRAWINGS 20 

BACKGROUND OF THE INVENTION The above and optional objects , features , and advantages 
of the present invention will be better understood by reading 

1. Field of the Invention the following detailed description of the embodiments of the 
The present invention relates to a recording apparatus 25 invention when considered in conjunction with the accom 

which records an image on a recording medium . panying drawings , in which : 
2. Discussion of Related Art FIG . 1 is a perspective view showing an appearance of an 
There is known a recording apparatus that includes a tank inkjet printer as an embodiment of a recording apparatus to 

mount portion in which a tank , which stores a recording which the present invention is applied ; 
agent for an image recording on a recording medium , is 30 FIG . 2 is a side view schematically showing an internal 
mounted . The recording apparatus includes a first housing construction of the inkjet printer ; 
and a second housing . The first housing is located below the FIGS . 3A through 3C are illustrative views showing a 
second housing and has the tank mount portion . The second structure of a cartridge mount portion and a resistance 
housing is pivotable upward relative to the first housing applying mechanism . FIG . 3A is a front view of the cartridge 
between a close position at which the second housing is 35 mount portion , FIG . 3B is a cross - sectional view taken along 
adjacent to the first housing and a distant position at which a line in FIG . 3A , and FIG . 3C is a cross - sectional view of 
the second housing is distant farther from the first housing an upper housing at a distant position ; and 
than the second housing at the close position . FIG . 4A and FIG . 4B are illustrative views showing a 

modified embodiment of a resistance applying mechanism 
SUMMARY OF THE INVENTION 40 of the inkjet printer as the embodiment of the present 

invention . FIG . 4A is a front view of a cartridge mount 
In the above - described recording apparatus , however , the portion and FIG . 4B is a cross - sectional view taken along a 

inventors of the present invention found that the following line IV - IV in FIG . 4A . 
problem occurred in a case where the tank mount portion is 
disposed in the second housing . The problem occurs in a 45 DETAILED DESCRIPTION OF THE 
case where , when the second housing is pivoted for another EMBODIMENTS 
purpose ( such as a maintenance work ) beside attaching and 
detaching of the tank , the tank is in the process of being Hereinafter , there will be described embodiments of the 
mounted in the tank mount portion , i.e. , the tank is located present invention with reference to the drawings . 
in the tank mount portion , but is not thoroughly mounted 50 There will be described an overall configuration of an 
( fixed ) therein . In this case , as the second housing is pivoted , inkjet printer 1 as an embodiment of a recording apparatus 
the tank is moved inside the tank mount portion simultane to which the present invention is applied with reference to 
ously with the rotation of the second housing . As a result , it FIG . 1 and FIG . 2 . 
is possible that the tank collides with the tank mount portion , The inkjet printer 1 includes an upper housing la ( as an 
and that the tank and the tank mount portion are damaged . 55 example of a second housing ) and a lower housing 1b ( as an 
Further , even in a case where the tank is mounted in the tank example of a first housing ) each of which has a rectangular 
mount portion by a user in a state in which the second parallelepiped shape and which have substantially the same 
housing is positioned at the distant position , it is also size . The upper housing la has an opening on a lower 
predicted that the tank and the tank mount portion are surface thereof and the lower housing 1b has an opening on 
damaged . 60 an upper surface thereof . In a state in which the upper 

It is therefore an object of the present invention to provide housing la is superposed on the lower housing 1b such that 
a recording apparatus to restrain an impact between the tank the lower surface of the upper housing la and the upper 
and the tank mount portion . surface of the lower housing 1b are sealed with each other , 

In order to achieve the above - mentioned object , according an internal space of the inkjet printer 1 is defined as shown 
to the present invention , there is provided a recording 65 in FIG . 2. In an upper portion of a top panel of the upper 
apparatus comprising : a first housing ; a second housing housing la , a sheet - discharge portion 31 is disposed . In the 
configured to be connected to the first housing via a shaft space defined by the upper housing la and the lower housing 
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1b , there is formed a sheet feed path through which a the distant position to the close position , after the upper 
recording sheet P is fed from a sheet - feed unit 1c ( described housing la is returned from the distant position to the close 
later ) to the sheet - discharge portion 31 along a thick arrow position by the user , the pivot of the upper housing la is 
shown in FIG . 2 . limited by the lock mechanism 70 , and then the cover 1d is 
As shown in FIG . 2 , the upper housing la is connected to 5 closed . 

the lower housing 1b via a shaft 1h which is disposed at a In the upper housing la , there are accommodated two 
side of a bottom end of the upper housing la and extends in heads 10 ( a pre - coat head 10 which ejects a pretreatment 
a main scanning direction . The upper housing la is pivotable liquid and an inkjet head 10 which ejects a black ink , in an 
about the shaft 1h relative to the lower housing 1b . The order from an upstream side in a sheet feed direction shown 
upper housing la is pivotable between a close position , a 10 in the thick arrow in FIG . 2 ) , a frame 3 which supports the 
position shown in FIG . 2 , at which the upper housing la is two heads 10 and an upper one of a pair of feed rollers 24 , 
adjacent to the lower housing 1b and a distant position , a the two cartridges 35 which are respectively mounted in two 
position shown in FIG . 1 , at which the upper housing la is cartridge mount portions 80 ( as an example of a tank mount 
positioned farther away from the lower housing 1b than at portion ) , and a controller 1p ( shown in FIG . 2 ) which 
the close position . In a state in which the upper housing la 15 controls operations of respective portions of the printer 1. In 
is at the distant position , a part of the sheet feed path that is the present embodiment , the two heads 10 and the frame 3 
formed by the upper housing la at the close position and the constitute the recording portion 9 which records an image on 
lower housing lb is exposed to the outside , so that a the recording sheet P. The two heads 10 are held by the upper 
workspace is provided for a user in the sheet feed path . Since housing la through the frame 3 . 
the workspace is secured by the upper housing la at the 20 In the upper housing la , there are also accommodated 
distant position , the user can perform a jam treatment and upper rollers 25 , 26 of two pairs of feed rollers 25 , 26 , an 
maintenance works in a recording portion 9 and a supporting upper guide 29 of two guides 29 that are disposed between 
portion 60. The jam treatment is a work in which the user the feed rollers 25 , 26 , two pairs of feed rollers 27 , 28 , and 
removes a jammed recording sheet P in the sheet feed path two pairs of guides 29 that are disposed between the two 
during a recording operation . The maintenance works in the 25 pairs of feed rollers 26 , 28 in the sheet feed direction . In 
recording portion 9 includes a work in which the user other words , when the upper housing 1a is pivoted from the 
removes a foreign matter adhered to an ejection surface 10a , close position to the distant position , the above - described 
a work in which the user adjusts a position in which a head accommodated components are all moved with the upper 
10 is disposed , a work in which the user replaces the head housing la . In FIG . 2 , an illustration of some components 
10 with another , and so on . Further , the maintenance works 30 that are accommodated in the upper housing la is omitted . 
in the supporting portion 60 includes a work in which the The lower housing 1b accommodates or retains the sup 
user removes a foreign matter adhered to a supporting porting portion 60 and the sheet - feed unit 1c . The lower 
surface 61a , a work in which the user adjusts a position in housing 1b also accommodates a sheet sensor 32 , two pairs 
which the supporting portion 60 is disposed , a work in which of feed rollers 22 , 23 , and two pairs of guides 29 that are 
the user replaces the supporting portion 60 with another , and 35 disposed between the sheet - feed unit 1c and the pair of feed 
so on . Furthermore , the maintenance works includes a rollers 23 in the sheet feed direction . 
cleaning work and a replacement work of composing ele Each cartridge 35 ( as an example of a tank ) stores the 
ments that are accommodated in the upper housing la and pretreatment liquid or the black ink as a recording agent that 
the lower housing 1b such as a sheet - supply roller 21 , guides is supplied to a corresponding head 10. Hereinafter , the 
20 , and pairs of feed rollers 22 through 28. In the shaft 1h , 40 pretreatment liquid and the black ink are generally referred 
there is disposed a spring ( not shown ) which applies a force to as a liquid . The pretreatment liquid is a liquid for 
to the upper housing la in a direction in which the upper preventing an ink bleeding ( leaking ) and exuding , for 
housing la is opened or moved from the close position to the improving a chromogenic effect and a fast - dry effect , and so 
distant position . In the present embodiment , the upper forth . 
housing la can be opened up to an inclined angle of about 45 The cartridge 35 has a rectangular parallelepiped configu 
35 degrees with respect to a horizontal surface . The distant ration . As shown in FIG . 3C , in a front surface 35a of the 
position of the upper housing la is not limited to the position cartridge 35 as a surface of the cartridge 35 on a downstream 
shown in FIG . 1. The distant position can be a position that portion in a mounting direction of the cartridge 35 relative 
is different from the close position and at which the upper to the cartridge mount portion 80 , there are disposed a liquid 
housing la is distant farther from the lower housing 1b than 50 supply portion 36 and a contact 37. The liquid supply portion 
the upper housing la at the close position . 36 and the contact 37 are arranged side by side in the main 

In a front side of the upper housing la or a surface on a scanning direction . The liquid supply portion 36 consists of 
left side of a sheet plane of FIG . 1 , there is disposed a lock an elastic member such as rubber that seals an opening 
mechanism 70 which limits a pivot of the upper housing la formed in the front surface 35a of the cartridge 35. When the 
at the close position . In a front side of the lower housing 1b , 55 cartridge 35 is mounted in the cartridge mount portion 80 , a 
there is disposed a cover 1d which covers the front side of hollow needle 86 ( described later ) penetrates through the 
the upper housing la and can be opened and closed . The liquid supply portion 36 , i.e. , the elastic member , and the 
cover 1d is pivotable about a shaft 1g that is disposed in a cartridge 35 is connected to the corresponding head 10 
lower end of the cover id such that the front side of the through a tube ( not shown ) and a pump ( not shown ) that are 
upper housing la is opened and closed . When the cover 1d 60 connected to the hollow needle 86. Thus , the liquid stored in 
is opened , the lock mechanism 70 and two cartridges 35 are the cartridge 35 is supplied to the head 10. In addition , each 
exposed to the outside . In a case where the upper housing la pump is driven by the controller 1p only in a case where the 
is pivoted from the close position to the distant position , the liquid is forcibly supplied to the corresponding head , i.e. , in 
user first opens the cover 1d and releases a limitation by the a case where a purging operation is performed or an initial 
lock mechanism 70. The upper housing la is then pivoted 65 induction of the liquid is performed . Because a negative 
from the close position to the distant position . On the other pressure occurs in a channel in the head 10 during an image 
hand , in a case where the upper housing la is returned from recording , the liquid in the cartridge 35 is automatically 
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supplied to the head 10. In the present embodiment , the through the nozzles of each ejection surface 10a toward a 
contact 37 of the cartridge 35 is a contact of IC chip type in surface of the recording sheet P , so that an image is formed 
which liquid data , e.g. , a sort and an amount of the liquid , on the recording sheet P. An ink ejection from the nozzles of 
and so on are stored . The contact 37 may be a contact which each head 10 is performed based on a detection signal from 
supplies electricity to a sensor or the like that is disposed in 5 the sheet sensor 32 under the control of the controller 1p . 
the cartridge 35 . The recording sheet P is then fed upward , guided by the 

Each head 10 is a line - type head extending in the main guides 29 and nipped by the pairs of feed rollers 26 , 27 , 28 , 
scanning direction and having a generally rectangular par and discharged to the sheet - discharge portion 31 through an 
allelepiped configuration . Two heads 10 are distanced from opening 30 that is formed in an upper portion of the upper 
each other in a sub - scanning direction and supported by the 10 housing la . 
frame 3. Each head 10 is supported by the frame 3 so as to During the recording operation , the controller 1p can 
be opposed to the supporting portion 60 at an interval detect whether a jamming ( a jamming of the recording sheet 
suitable for the recording in the state in which the upper Pin the sheet feed path ) occurs . More precisely , the jamming 
housing la is at the close position . In an upper surface of is detected by the controller 1p , based on signals from the 
each head 10 , there is disposed a joint to which the tube 15 sheet sensor 32 and / or respective drive motors of the pair of 
connected to the hollow needle 86 is attached . A lower feed motors 22 through 28. In a case where the jamming 
surface of each head 10 is an ejection surface 10a in which occurs during the recording operation , the controller 1p 
a plurality of nozzles or ejection openings are formed . controls the heads 10 and the respective motors such that the 
Further , there is formed a channel in each head 10 through recording operation is stopped ( suspended ) . Then , in order 
which the liquid supplied from the cartridge 35 is sent to the 20 to perform the jam treatment , i.e. , a work in which the 
nozzles . jamming of the recording sheet P in the sheet feed path is 

The sheet - supply unit 1c includes a sheet - supply tray 20 cleared , the user opens the cover 1d and , after the limitation 
and the sheet - supply roller 21. The sheet - supply tray 20 is by the lock mechanism 70 is released , pivots the upper 
detachably attached to the lower housing 1b in the sub housing la from the close position to the distant position . 
scanning direction . The sheet - supply tray 20 is a box - like 25 After the jammed recording sheet P is removed by the user 
member opening upward and can accommodate the record in the workspace formed between the upper and the lower 
ing sheets P with a plurality of sizes . The sheet - supply roller housings 1a , 1b , the upper housing la is returned to the close 
21 is rotated by controlling of the controller 1p so as to position . Then , the pivot of the upper housing la is limited 
supply an uppermost one of the recording sheets P stored in by the lock mechanism 70 and the cover 1d is closed . The 
the sheet - supply tray 20. The recording sheet P supplied by 30 jam treatment is thus finished . After the jam treatment is 
the sheet - supply roller 21 is fed to the supporting portion 60 , finished , the recording operation starts when the controller 
guided by the guides 29 and nipped by the feed rollers 22 , 1p again receives the recording command from the external 
23 , in order . device . 

The supporting portion 60 is located to be opposed to the Hereinafter , the cartridge mount portion 80 will be 
recording portion 9 in a vertical direction . The supporting 35 described with reference to FIGS . 1 through 3 . 
portion 60 includes two platens 61 which are respectively As shown in FIG . 1 and FIG . 2 , the two cartridge mount 
opposed to the corresponding heads 10 , and a frame 11 portions 80 are disposed in the upper portion of the upper 
which supports the platens 61. The frame 11 rotatably housing la . As shown in FIG . 1 and FIG . 3A , the two 
supports a lower one of the pair of the feed rollers 24 . cartridge mount portions 80 are arranged side by side in the 

Each platen 61 has a size that is slightly larger than that 40 main scanning direction . As shown in FIG . 3A , the two 
of the ejection surface 10a of each head 10 in the main cartridge mount portions 80 are formed symmetrically with 
scanning direction and in the sub - scanning direction and is respect to a line L ( indicated by a two - dot chain line in FIG . 
opposed to the ejection surface 10a in the vertical direction . 3A ) which passes on just a middle of the two cartridge 

An upper surface of the platen 61 is the supporting surface mount portions 80 in the main scanning direction and 
61a which is opposed to the ejection surface 10a and 45 extends in the vertical direction . In the present embodiment , 
supports the recording sheet P. A material and working because the two cartridge mount portions 80 have the same 
( processing ) are devised so as to be suitable for supporting structure , one of the two cartridge portions 80 will be 
of the recording sheet P. For example , such a way that a described as follows . 
lightly - adhesive silicon layer is formed on the supporting As shown in FIGS . 3A through 3C , the cartridge mount 
surface 61a or that a multiplicity of ribs in the sub - scanning 50 portion 80 has a recessed portion 81 to which the cartridge 
direction are formed on the supporting surface 61a prevents 35 having a generally rectangular parallelepiped shape is 
the recording sheet P placed on the supporting surface 61a attachable . An opening 81b of the recessed portion 81 is an 
from rising from the supporting surface 61a . The platen 61 insertion opening in which the cartridge 35 is inserted and is 
is formed of a resin . formed in the front surface of the upper housing la . The 

In the present embodiment , when the controller 1p 55 recessed portion 81 extends from the opening 81b toward 
receives a command for the recording from an external the downstream portion in the mounting direction of the 
device , based on the recording command , the controller 1p cartridge 35 in the cartridge mount portion 80. Accordingly , 
drives a sheet - supply motor ( not shown ) for the sheet - supply the mounting direction of the cartridge 35 in the cartridge 
roller 21 , feed motors ( not shown ) for the respective pairs of mount portion 80 is a horizontal direction in the state in 
feed rollers 22 through 28 , and so on . The recording sheet P 60 which the upper housing la is at the close position , as shown 
supplied from the sheet - supply tray 20 is fed to the support in FIG . 3B , and is a direction having a downward component 
ing portion 60 through the guides 29. The recording sheet P in the vertical direction in the state in which the upper 
sent to the supporting portion 60 is conveyed , supported by housing la is at the distant position , as shown in FIG . 3C . 
the supporting surface 61a and nipped by the pairs of feed There are disposed a contact 83 and the hollow needle 86 in 
rollers 23 , 24 , 25 that are rotated . When the recording sheet 65 a bottom portion 82 as a downstream surface of the recessed 
P passes right below the two heads 10 in order , each head 10 portion 81 in the mounting direction of the cartridge 35 in 
is driven by the control of the controller 1p to eject the liquid the cartridge mount portion 80. The contact 83 and the 
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hollow needle 86 are arranged side by side in the main applying portion , but any elastic member can be adopted as 
scanning direction . When the cartridge 35 is thoroughly long as the elastic member can apply a force to the pivot 
mounted in the recessed portion 81 , the contact 83 is member 91 in the clockwise direction in FIG . 3B . The spring 
electrically connected to the contact 37 ( shown in FIG . 3C ) . 92 is also supported by the upper housing 1a . 
In the present embodiment , a state in which the cartridge 35 5 In the lower end portion of the inclining portion 91b , there 
is thoroughly mounted in the recessed portion 81 is a state is formed a projecting portion 97. In the upper housing la , 
in which the cartridge 35 is positioned at a position where a stopper 94 is formed in the vicinity of the inclining portion 
the cartridge 35 is arranged when the hollow needle 86 915. The projecting portion 97 and the stopper 94 constitute 
penetrates through the liquid supply portion 36. The contact a limiting portion 96 which limits a range of pivot of the 
83 in the present embodiment consists of an IC board . As a 10 pivot member 91. When the upper housing la is pivoted to 
modified embodiment , the contact 83 may be a contact the distant position , even though the pivot member 91 is 
which is electrically connected to a contact which supplies pivoted by the force of the spring 92 , the projecting portion 
electric power to a sensor and so on that are disposed in the 97 contacts the stopper 94 in such a way against the force of 
cartridge 35. The hollow needle 86 protrudes from the the spring 92. The contact between the projecting portion 97 
bottom portion 82 along the mounting direction of the 15 and the stopper 94 limits the pivot range of the pivot member 
cartridge 35. The hollow needle 86 is connected to the tube 91 such that the horizontal portion 91a stays ( maintains ) at 
( not shown ) that is connected to the head 10. When the a projecting position ( described later ) . Thus , the pivot mem 
hollow needle 86 penetrates through the liquid supply por ber 91 is prevented from pivoting too much by the spring 92 
tion 36 , the cartridge 35 is connected to the corresponding and is positioned at the projecting position , so that , in the 
head 10 that is opposed to the cartridge 35 . 20 cartridge mount portion 80 , the cartridge 35 can be certainly 
As shown in FIG . 3 , there is formed a penetrating portion stopped from moving in the mounting direction in the state 

84 at a position adjacent to the contact 83 and the hollow in which the upper housing la is at the distant position . 
needle 86. The penetrating portion 84 is disposed at a lower As shown in FIG . 1 , the two engaging portions 95 are 
inner surface 81a of the recessed portion 81. There is respectively formed on respective upper ends of two frames 
disposed a resistance applying mechanism 90 in the pen- 25 le that are components of the lower housing 1b . As shown 
etrating portion 84 of the cartridge mount portion 80. The in FIG . 3B , each engaging portion 95 is formed so as to be 
resistance applying mechanism 90 includes a pivot member opposed to the corresponding penetrating portion 84 in the 
91 ( as an example of a moving body ) , an engaging portion state in which the upper housing la is at the close position . 
95 and a spring 92. The penetrating portion 84 is located at The engaging portion 95 also includes an inclined surface 
a position that is aligned with the hollow needle 86 in the 30 95a which is engageable with the inclined portion 91b in the 
mounting direction of the cartridge 35 in the cartridge mount state in which the upper housing la is at the close position . 
portion 80. In other words , the resistance applying mecha Further , since the engaging portion 95 is engaged with the 
nism 90 is located at the position that is aligned with the inclined portion 91b when the upper housing la is pivoted 
hollow needle 86 in the mounting direction of the cartridge from the distant position to the close position , the pivot 
35 in the cartridge mount portion 80 . 35 member 91 is pivoted in a counterclockwise direction in 
As a modified embodiment , the penetrating portion 84 FIG . 3B . 

may be disposed at a left , a right or an upper inner surface Hereinafter , the movement of the resistance applying 
of the recessed portion 81 other than the lower inner surface mechanism 90 will be described . The resistance applying 
81a of the recessed portion 81 , and the resistance applying mechanism 90 operates simultaneously with the pivot of the 
mechanism 90 may be disposed therein . 40 upper housing la . In other words , in the state in which the 

The pivot member 91 is pivotably supported by a shaft 89 upper housing la is at the close position , the pivot member 
which is disposed in the penetrating portion 84 and extends 91 of the resistance applying mechanism 90 is applied the 
in the main scanning direction . The penetrating portion 84 is force by the spring 92 , but the pivot of the pivot member 91 
located on an upstream portion of the contact 82 and an end is limited because the inclining portion 91b and the engaging 
of the hollow needle 86 in the inner surface 81a in the 45 portion 95 are engaged with each other . Therefore , the pivot 
mounting direction . In other words , the pivot member 91 is member 91 is positioned at a retracted position in which the 
located so as to apply the resistance to the cartridge 35 on the other end of the horizontal portion 91a does not project to 
upstream portion of the contact 83 and the end of the hollow the recessed portion 81 , i.e. , does not project from the lower 
needle 86 in the mounting direction . As shown in FIG . 3B , inner surface 81a . 
the pivot member 91 includes a horizontal portion 91a which 50 As shown in FIG . 3C , while the upper housing la is 
extends horizontally in the sub - scanning direction in the pivoted from the close position to the distant position , the 
state in which the upper housing la is at the close position pivot member 91 supported by the upper housing la is 
and an inclining portion 91b which extends obliquely down distanced away from the engaging portion 95 and the 
ward from one of opposite ends of the horizontal portion engagement between the engaging portion 95 and the inclin 
91a , and has a L - shaped configuration . An upper surface of 55 ing portion 91b is released . Accordingly , the pivot member 
the horizontal portion 91a constitutes a part of the lower 91 is pivoted by the force of the spring 92 and the horizontal 
inner surface 81a of the recessed portion 81 in the state in portion 91a of the pivot member 91 is positioned at the 
which the upper housing la is at the close position . projecting position where the horizontal portion 91a projects 

One of opposite ends of the coil spring 92 ( as an example from the lower inner surface 81a . At this time , the projecting 
of a force applying portion ) is fixed to a lower end portion 60 portion 97 contacts the stopper 94 , so that the horizontal 
of the inclining portion 91b , i.e. , one of opposite end portion 91a is positioned at the projecting position with 
portions thereof that is farther away from the shaft 89. The certainty . Further , in the state in which the pivot member 91 
other end of the spring 92 is fixed to a flange 93 that is is at the projecting position , an inclined surface 91d which 
formed in a lower surface of the cartridge mount portion 80 . is inclined from a top end portion 91c of the horizontal 
Accordingly , the pivot member 91 is applied a force by the 65 portion 91a toward the upstream portion thereof in the 
spring 92 in a clockwise direction in FIG . 3B . In the present mounting direction is greater in angle with respect to the 
embodiment , the coil spring 92 is adopted as the force lower inner surface 81a than an inclined surface 91e which 
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is inclined from the top end portion 91c of the horizontal cartridge 35 are in contact with each other , and the resistance 
portion 91a toward a downstream portion thereof in the for stopping of the movement of the cartridge 35 is applied 
mounting direction . Thus , in the state in which the upper by the pivot member 91. The resistance force is a force 
housing la is at the distant position , the movement of the different from the kinetic friction force that occurs due to the 
cartridge 35 in the mounting direction can be stopped more contact between the cartridge 35 and the left and the right 
certainly . In addition , when the cartridge 35 is removed from inner surfaces and the upper and the lower inner surfaces of the cartridge mount portion 80 , a surface of the cartridge 35 the recessed portion 81 and a force which acts in an opposite which is opposed to the inner surface 81a is hardly caught direction to the mounting direction . An impact power due to ( hooked ) on the inclined surface 91e , so that the resistance the contact with the cartridge 35 and the pivot member 91 is force occurring when the cartridge 35 is removed is reduced . 10 smaller than an impact power due to the contact with the When the upper housing la is pivoted from the distant cartridge 35 and the cartridge mount portion 80 when the position to the close position , a bottom end of the inclining 
portion 91b first contacts the inclined surface 95a of the cartridge 35 is moved to a position in which the cartridge 35 
engaging portion 95. Then , as the upper housing la is completely mounted in the cartridge mount portion 80 . 
approaches the close position , the inclining portion 91b is 15 Thus , the cartridge 35 and the pivot member 91 are free of 
pressed by the inclined surface 95a . When the upper housing damage by the contact with them . Since the movement of the 
la reaches the close position , the pivot member 91 is cartridge 35 is stopped by the pivot member 91 , without 
positioned at the retracted position due to the engagement having a high - impact on the contacts 37 , 83 and the liquid 
with the engaging portion 95. The engaging portion 95 is supply portion 36 and the hollow needle 86 , the cartridge 35 
engaged with the inclining portion 91b against the force of 20 and the cartridge mount portion 80 are prevented from being 
the spring 92 such that the pivot member 91 moves from the damaged . 
projecting position to the retracted position . Thus , the pivot As described above , in the printer 1 in the present 
member 91 can be selectively positioned at the projecting embodiment , even in a case where the upper housing la is 
position or at the retracted position corresponding to the pivoted from the close position to the distant position in a 
pivot of the upper housing 1a . 25 state in which the cartridge 35 is in the process of being 
As mentioned above , in the present embodiment , only mounted in the cartridge mount portion 80 , or even in a case 

when the upper housing la is at the close position , the pivot where the cartridge 35 is mounted in the cartridge mount 
member 91 is positioned at the retracted position . At this portion 80 in a state in which the upper housing la is at the 
time , even when the cartridge 35 is mounted in the cartridge distant position , the resistance is applied to the cartridge 35 
mount portion 80 , the cartridge 35 can be mounted in the 30 by the pivot member 91 , in addition to the kinetic friction 
cartridge mount portion 80 without being caught on the force between the cartridge 35 and the inner surface 81a . 
pivot member 91. Further , in the state in which the upper Thus , the impact between the cartridge mount portion 80 and 
housing la is at the close position , the mounting direction of the cartridge 35 can be restrained . Accordingly , the cartridge 
the cartridge 35 in the cartridge mount portion 80 is in mount portion 80 and the cartridge 35 are less subject to the 
parallel with the horizontal direction or the sub - scanning 35 damage . 
direction . Thus , the cartridge 35 can be mounted in the By the pivot of the upper housing la from the close 
cartridge mount portion 80 with a given mounting force by position to the distant position , as mentioned before , the user 
the user . Accordingly , without a high - impact between the obtains the workspace . When the upper housing la is at the 
contacts 37 , 83 and between the liquid supply portion 36 and distant position and the workspace for the user is secured , 
the hollow needle 86 , and without a damage of the cartridge 40 the user can perform the jam treatment and the maintenance 
35 and the cartridge mount portion 80 , the cartridge 35 can works in the recording portion 9 and the supporting portion 
be mounted in the cartridge mount portion 80 . 60. In other words , the upper housing la is pivoted from the 
When the upper housing la is pivoted from the close close position to the distant position in order that the user 

position to the distant position in a state in which a front end performs the jam treatment and the maintenance works in 
of the cartridge 35 in the mounting direction or a down- 45 the recording portion 9 and the supporting portion 60 , and 
stream end of the cartridge 35 in the mounting direction is the upper housing la is not pivoted in order that the cartridge 
inserted into the recessed portion 81 of the cartridge mount 35 is inserted into or extracted from the upper housing la . 
portion 80 , the cartridge 35 operates simultaneously with the The upper housing la is pivoted for the purpose different 
pivot of the upper housing la and is moved obliquely from the insertion and extraction of the cartridge 35. There 
downward , i.e. , in the direction including the downward 50 fore , there can be a case where the upper housing la is 
component in the vertical direction relative to the cartridge pivoted from the close position to the distant position in a 
mount portion 80. Further , when the cartridge 35 is inserted state in which the cartridge 35 is in the process of the 
into the recessed portion 81 of the cartridge mount portion mounting in the cartridge mount portion 80 , or a case where 
80 in a state in which the upper housing la is at the distant the cartridge 35 is mounted in the cartridge mount portion 80 
position , as shown in FIG . 3C , the mounting direction of the 55 in a state in which the upper housing la is at the distant 
cartridge 35 relative to the cartridge mount portion 80 position . In the present embodiment , the impact between the 
extends obliquely downward , i.e. , in the direction including cartridge mount portion 80 and the cartridge 35 can be 
the downward component in the vertical direction . restrained , so that the cartridge mount portion 80 and the 
At this time , in the state in which the upper housing la is cartridge 35 are restrained from being damaged . 

at the distant position , the pivot member 91 is positioned at 60 The pivot member 91 is located on the upstream portion 
the projecting position . Therefore , even when the cartridge of the contact 83 and the end of the hollow needle 86 in the 
35 quickly and actively moves from a position indicated by inner surface 81a in the mounting direction . In other words , 
a two - dot chain line in FIG . 3C in the mounting direction , the resistance can be applied to the cartridge 35 on the 
the movement of the cartridge 35 is stopped by the pivot upstream portion of the contact 83 and the end of the hollow 
member 91. In other words , before the cartridge 35 is 65 needle 86 in the mounting direction . Accordingly , the con 
thoroughly mounted in the cartridge mount portion 80 , an tact 83 and the hollow needle 86 can be restrained from 
end of the pivot member 91 at the projecting position and the being damaged . 
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In the present embodiment , the contact 83 and the contact hole 82b . In a state in which the cylindrical portion 293 is 
37 of the cartridge 35 are electrically connected to each at the projecting position , an end of the cylindrical portion 
other . In case where the contacts 83 , 37 that are electrically 293 is located on an upstream portion of the end of the 
connected are deformed , there is the possibility that the hollow needle 86 in the mounting direction . 
contacts 83 , 37 cannot be electrically connected to each 5 In this structure , in the state in which the upper housing 
other . However , since the impact between the cartridge 35 la is at the distant position , when the cartridge 35 is quickly 
and the cartridge mount portion 80 is reduced due to the and actively moved in the recessed portion 81 of the 
resistance applying mechanism 90 , the contacts 37 , 83 are cartridge mount portion 80 in the mounting direction , the 
restrained from being deformed , so that the damage of the front surface 35a of the cartridge 35 contacts an end of the 
cartridge 35 and the cartridge mount portion 80 can be 10 elastic body 291. At the time , the impact of the cartridge 35 
restrained . in the mounting direction is absorbed by the spring 292. In 

Further , if the pivot member is located at a position more other words , by the elastic body 291 , the impact force is 
distanced from the contact 83 and the hollow needle 86 than reduced and the resistance that stops the movement of the 
a center of the recessed portion 81 in the main scanning cartridge 35 is applied . As a result , it is prevented that a high 
direction , when the cartridge 35 is mounted in the recessed 15 impact is applied to the contacts 37 , 83 and the liquid supply 
portion 81 in the state in which the upper housing la is at the portion 36 and the hollow needle 86 , so that the damage of 
distant position , there is the possibility that the cartridge 35 the cartridge 35 and the cartridge mount portion 80 can be 
is rotated about a contact point of the cartridge 35 and the prevented . Then , the user pushes the cartridge 35 into the 
pivot member as a center of the rotation and the cartridge 35 cartridge mount portion 80 with a force larger than the force 
contacts the contact 83 and the hollow needle 86. In the 20 by the spring 292 such that the cartridge 35 can be mounted 
present invention , however , the pivot member 91 is located in the cartridge mount portion 80. In the modified embodi 
to be adjacent to the contact 83 and the hollow needle 86 in ment , in a state in which the upper housing la is at either one 
the main scanning direction . Therefore , the damage of the of the distant position or the close position , the impact 
contact 83 and the hollow needle 86 can be more certainly between the cartridge mount portion 80 and cartridge 35 can 
restrained . 25 be restrained and the cartridge 35 can be mounted in the 

Because the resistance applying mechanism 90 includes cartridge mount portion 80. Further , in the modified embodi 
the pivot member 91 which is pivotable between the ment , the two elastic bodies 291 constitute the resistance 
retracted position and the projecting position , the cartridge applying mechanism 290 , so that a structure of the resistance 
35 can be stopped from moving in the mounting direction . applying mechanism 290 is simplified . The resistance apply 
Further , the pivot member 91 is at the retracted position 30 ing mechanism 290 in the modified embodiment may consist 
when the upper housing la is at the close position , so that , of one elastic body 291. In this case , it is desirable that the 
when the upper housing la is at the close position , the elastic body 291 is located in a position adjacent to the 
cartridge 35 can be easily mounted in the cartridge mount contact 83 and the hollow needle 86 . 
portion 80 . The preferred embodiments of the present invention were 
Because the resistance applying mechanism 90 also 35 described above , however , the present invention is not 

includes the spring 92 which applies the force to the pivot limited to the illustrated embodiments . It is to be understood 
member 91 and the engaging portion 95 which is engaged that the present invention may be embodied with various 
with the pivot member 91 , simultaneously with the pivot of changes and modifications that may occur to a person skilled 
the upper housing la , the pivot member 91 can be surely in the art , without departing from the spirit and scope of the 
moved between the projecting position and the retracted 40 invention defined in the appended claims . For example , the 
position . printer 1 in the above - mentioned embodiments includes the 

Since the upper housing la supports the recording portion cartridges 35 , but the recording apparatus to which the 
9 and the lower housing 1b supports the supporting portion present invention is applied may include no cartridges 35. In 
60 , when the upper housing la is pivoted from the close other word , the recording apparatus may include the car 
position to the distant position , the user can perform the 45 tridge mount portion 80 in which the cartridge 35 can be 
maintenance work in which the jammed recording sheet Pis mounted . Three or more cartridge mount portions 80 may be 
removed between the recording portion 9 and the supporting disposed in the main scanning direction or a plurality of the 
portion 60 , the maintenance work in the recording portion 9 , cartridge mount portions 80 may be aligned with each other 
and the maintenance work in the supporting portion 60 . in the vertical direction . Further , though the cartridge 

As a modified embodiment , a resistance applying mecha- 50 includes a reservoir portion which stores the pretreatment 
nism 290 as shown in FIGS . 4A and 4B may be adopted . As liquid and the ink as a recording agent that are supplied to 
shown in FIG . 4A , each of the two resistance applying the heads 10 in order to record an image on the recording 
mechanisms 290 in the modified embodiment is disposed in sheet , the cartridge may also include waste liquid reservoir 
the bottom portion 82 of the recessed portion 81 of each portion which stores a waste liquid that is discharged from 
cartridge mount portion 80. Each resistance applying 55 the heads 10 . 
mechanism 290 includes two elastic bodies 291 that are The contact 37 of the cartridge 35 may not be a contact 
arranged side by side in the main scanning direction . that is electrically connected to the contact 83. The contact 

The elastic body 291 includes a spring 292 which is 37 is enough to have a structure to contact the contact 83 . 
located in a circular hole 82b that is formed in the bottom The contact 83 may not be a contact that is electrically 
portion 82 , and a cylindrical portion 293 which is fixed to the 60 connected to the contact 37 of the cartridge 35. For example , 
spring 292. A diameter of the cylindrical portion 293 is the contact 83 may be a mechanical switch which outputs a 
slightly smaller than that of the hole 82b . The cylindrical detection signal when the contact 83 is pressed due to the 
portion 293 is applied a force by the spring 292 such that , contact thereof with the contact 37 of the cartridge 35 . 
when no cartridge 35 is mounted in the cartridge mount The present invention is applicable to any one of a 
portion 80 , the cylindrical portion 293 is positioned at a 65 line - type printer and a serial - type printer . Further , the pres 
projecting position , a position shown in FIG . 4B , at which ent invention is , not limited to a printer , applicable to a 
a part of the cylindrical portion 293 is projected from the facsimile machine , a copier machine , and so forth , and also 



10 

15 

20 

25 

30 

US RE47,670 E 
13 14 

applicable to a recording apparatus which performs a record and the resistance applying mechanism configured to 
ing operation by ejecting liquid except ink . The present apply the resistance force to act in a direction opposite 
invention is not limited to an inkjet recording apparatus , and to the mounting direction , 
is applicable to , for example , a laser - type recording appa wherein a lower inner surface of the inner surface is 
ratus , a thermal - type recording apparatus and so on . The 5 configured to face a lower surface of the tank in a state 
recording media are not limited to the recording sheets P , in which the tank is inserted into the tank mount 
and may be various recordable media . portion , 

The resistance applying mechanism 90 may be located at wherein the tank mount portion comprises a contact 
a position that is aligned with the contact 83 in the mounting portion configured to detect contact with the tank , the 
direction of the cartridge 35 in the cartridge mount portion contact portion being provided on a bottom surface , 
80. The resistance applying mechanisms 90 , 290 may be which is a downstream surface of the tank mount 
disposed in the vicinity of the opening 81b of the cartridge portion in the mounting direction , 
mount portion 80. In other words , the resistance applying wherein the resistance applying mechanism is disposed 
mechanisms 90 , 290 may be located far distanced from the nearer to a center position of the tank mounting portion 
contact 83 and so on . The resistance applying mechanism 90 than the contact portion in a first direction , which is a 
may have no limiting portion 96. Further , in the state in direction parallel to the lower inner surface and per 
which the pivot member 91 is at the projecting position , the pendicular to the mounting direction , 
angle of the inclined surface 91d of the horizontal portion wherein the resistance applying mechanism comprises a 
91a with respect to the lower inner surface 81a may be moving body configured to move from a retracted 
smaller than that of the inclined surface 91e or may be the position to a projecting position [ in response to move 
same as that of the inclined surface 91e . The elastic body ment of the second housing from the close position 
291 may be formed of an elastic material such as rubber . toward the distant position and configured to move 

from the projecting position to the retracted position in 
What is claimed is : response to movement of the second housing from the 
1. A recording apparatus comprising : distant position toward the close position ] in response 
a supporting portion configured to support a recording to movement of the tank mount portion from the first 
medium ; position toward the second position and configured to 

[ a first housing configured to support the supporting be moved from the projecting position to the retracted 
portion : ] position in response to movement of the tank mount 

a recording portion configured to record an image on the portion from the second position to the first position , 
recording medium supported by the supporting portion , and 
the recording portion configured to record the image wherein the projecting position is a position at which the 
using a recording agent ; moving body applies the resistance force to the tank 

[ a second housing configured to connect with the first 35 and the retracted position is a position at which the 
housing via a shaft and configured to support the moving body does not apply the resistance force to the 
recording portion , the second housing being further tank . 
configured to be pivotable about the shaft , relative to 2. The recording apparatus according to claim 1 
the first housing , between a close position at which the wherein the resistance applying mechanism is configured 
image is recorded on the recording medium by the 40 to apply the resistance force to the tank at a position 
recording portion and a distant position at which the distant from the contact portion in the direction oppo 
second housing is distant farther from the first housing site to the mounting direction . 
than at the close position ; and ] 3. The recording apparatus according to claim 2 , wherein 

a tank mount portion ( supported by the second housing the resistance applying mechanism is located in a position 
such that ) , a mounting direction of a tank with respect 45 adjacent to the contact portion . 
to the tank mount portion [ in a state in which the second 4. The recording apparatus according to claim 1 , 
housing is at the distant position has ) having a down wherein the resistance applying mechanism comprises : 
ward component in a vertical direction , [ the tank mount a force applying portion , which is configured to apply 
portion being configured to pivot together with the a force to move the moving body from the retracted 
second housing , and ] the tank being configured to store 50 position to the projecting position , and 
the recording agent , the mounting direction of the tank an engaging portion , which is configured to be engaged 
in the tank mount portion being a horizontal direction with the moving body , such that the moving body is 
in a state in which the tank mount portion is at a first moved against the force by the force applying por 
position , and being a direction having the downward tion from the projecting position to the retracted 
component in the vertical direction in a state in which 55 position [ while the second housing is pivoted from 
the tank mount portion is at a second position at which the distant position to the close position ] . 
the tank mount portion is positioned farther from the 5. The recording apparatus according to claim 4 , wherein 
supporting portion than at the first position , the resistance applying mechanism comprises a limiting 

wherein the tank mount portion comprises a resistance portion configured to limit a movement of the moving body 
applying mechanism configured to apply a resistance 60 such that the moving body is maintained at the projecting 
force? , when the second housing is at the distant position against the force by the force applying portion [ in a 
position , ] to the tank in a state in which at least a part state in which the second housing is at the distant position ] . 
of the tank is inserted into the tank mount portion in the 6. The recording apparatus according to claim 1 , 
mounting direction , the resistance applying mechanism wherein the moving body comprises : 
configured to apply the resistance force to the tank in 65 one inclined surface inclined from a top portion of the 
addition to a kinetic friction force that is applied from moving body in a direction opposite to the mounting 
an inner surface of the tank mount portion to the tank , direction ; and 



US RE47,670 E 
15 16 

another inclined surface inclined from the top portion mounting direction , the resistance applying mechanism 
of the moving body in the mounting direction , and configured to apply the resistance force to the tank in 

wherein an acute angle of the one inclined surface with addition to a kinetic friction force that is applied from 
respect to the inner surface of the tank mount portion is an inner surface of the tank mount portion to the tank , 
greater than an acute angle of said another inclined 5 and the resistance applying mechanism configured to 
surface with respect to the inner surface thereof in a apply the resistance force to act in a direction opposite state in which the moving body is at the projecting to the mounting direction , position wherein the resistance applying mechanism comprises a 7. The recording apparatus according to claim 1 , wherein moving body configured to move from a retracted the resistance applying mechanism is formed of an elastic 10 

material . position to a projecting position in response to move 
[ 8. The recording apparatus according to claim 1 , wherein ment of the second housing from the close position 

toward the distant position and configured to move the mounting direction is a horizontal direction in the state 
in which the second housing is at the close position . ] from the projecting position to the retracted position in 
9. The recording apparatus according to claim 1 , wherein 15 response to movement of the second housing from the 

the resistance applying mechanism comprises : distant position toward the close position , 
a force applying portion configured to apply a force to wherein the projecting position is a position at which the 
move the moving body from the retracted position to moving body applies the resistance force to the tank 
the projecting position , and and the retracted position is a position at which the 

an engaging portion configured to be engaged with the 20 moving body does not apply the resistance force to the 
tank , and moving body such that the moving body is positioned 

at the retracted position against the force by the force wherein the moving body comprises a contact surface , 
applying portion [ in the state in which the second hous which is configured to contact with the tank being 
ing is at the close position ) . inserted in the tank mounting portion in a state in which 

10. The recording apparatus according to claim 1 , wherein 25 the moving body is in the projecting position , and 
the resistance applying mechanism is configured to protrude which is configured to be spaced apart from the tank in 
from the bottom surface of the tank mount portion in the a state in which the moving body is in the retracted 
direction opposite to the mounting direction . position . ] 

11. The recording apparatus according to claim 1 , wherein [ 14. The recording apparatus according to claim 13 , 
the resistance applying mechanism and the contact portion 30 wherein the resistance applying mechanism comprises : 
are disposed at respective positions nearer to an end portion a force applying portion , which is configured to apply a 
of the tank mount portion than to the center position in the force to move the moving body from the retracted 
first direction . position to the projecting position , and 

12. The recording apparatus according to claim 1 , an engaging portion , which is configured to be engaged 
wherein the resistance applying mechanism comprises : with the moving body , such that the moving body is 

an elastic member configured to generate the resistance moved against the force by the force applying portion 
force , and from the projecting position to the retracted position 

a contact member configured to be in contact with the while the second housing is pivoted from the distant 
tank , and position to the close position . ] 

wherein the elastic member is disposed on a downstream 40 [ 15. The recording apparatus according to claim 14 , 
side of the contact member in the mounting direction wherein the resistance applying mechanism comprises a 
and at an area overlapping with an area of the contact limiting portion configured to limit a movement of the 
member in the first direction . moving body such that the moving body is maintained at the 

[ 13. A recording apparatus comprising : projecting position against the force by the force applying 
a first housing ; portion in a state in which the second housing is at the distant 
a second housing configured to connect with the first position . ] 
housing via a shaft and to be pivotable about the shaft , [ 16. The recording apparatus according to claim 13 , 
relative to the first housing , between a close position at wherein the moving body comprises : 
which an image is recorded on a recording medium and one inclined surface inclined from a top portion of the 
a distant position at which the second housing is distant 50 moving body in a direction opposite to the mounting 
farther from the first housing than at the close position ; direction ; and 

another inclined surface inclined from the top portion and 
a tank mount portion provided in the second housing such of the moving body in the mounting direction , and 

that a mounting direction of a tank with respect to the wherein an acute angle of the one inclined surface with 
tank mount portion in a state in which the second 55 respect to the inner surface of the tank mount portion is 
housing is at the distant position has a downward greater than an acute angle of said another inclined 
component in a vertical direction , the tank configured surface with respect to the inner surface thereof in a 
to store a recording agent for recording an image on the state in which the moving body is at the projecting 
recording medium , position . ] 

wherein the tank mount portion comprises a resistance 60 [ 17. The recording apparatus according to claim 13 , 
applying mechanism configured to apply a resistance wherein the mounting direction is a horizontal direction in 
force , when the second housing is at the distant posi the state in which the second housing is at the close 
tion , to the tank in a state in which at least a part of the position . ] 
tank is inserted into the tank mount portion in the 
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