.22 July 2005 DESCRIPTION Printer Technical Field The present inventian
“relates to a printer for printing an inage (inclusive of chanmn%ﬁé?wgwoﬁ
sheet of - paper, such as a copying nachine, a facsimle, and a printer as
conput er peripheral equipnent, and nore particularly to a technique for
greatly facilitating the replacenent of a consunmable related to printing
means, such as an ink cartridge and an ink ribbon and also facilitating
the electrical connection between the consurmable and a printer body.
Background Art Wth the recent wi despread use of a conputer, a printer as
conputer peripheral equi pnment has aDE6CReEdn®N W despread. Such a printer
enpl oys various types of printing neans for effecting print on a .sheet of
paper, such as an ink jet type and an ink ribbon type. In such an ink jet
type or an ink ribbon type, the ink is a consunmable and it is therefore
necessary toprigpkace an ink cartridge or an ink ribbon. 1 22 July 2005 1In
such a conventional printer, however, the ink cartridge or ink ribbon is
repl aced by first renoving a

Technical Field

The presenf invention relates to a printer for
printing an image (inclusive of characters) on é sheet of
paper, such as a copying machine, a facsimile, and a
printer as computer peripheral equipment, and more
particularly £§ a technique for greatly facilitating the
replacément of a consumable related to printing means,
such as an ink cartridge and an ink ribbon and also
facilitating the electricél connection between the

consumable and a printer bhody.

Background Art

With the recent widespread use of a computer, a
printer as computer-periphefal equipment has also become
widespread. Such a printer employs various types of

- printing means for effecting print on a sheet of paper,

such as an ink jet type and an ink ribbon type.

In such an ink jet type or an ink ribbon type, the
ink is a.consumable and it is therefore necessary to

replace an ink cartridge or an ink ribbon.




- cover, upper lid, or side lid froma printer body to expose the ink
cartridge or ink ribbon and next renoving the ink cart%bg@ie ?c?od% nk ribbon
fromthe printer body. Thus, the replacenent of the in % ge or ink
ri-bbon is troublesone or there is a case that the ink cartridge or ink
ri bbon cannot be replaced by any persons other than a skilled person .
know ng the know how and points to check in the replacenent work (first
problem. Further, in the case that electrical connection nust be nade
“between the printer body and a conponent_ atjached to the inlﬁ} cartridge or
ink ribbon, it is AEcE¥sh ¢ COMYEAREER2L MR- +RKSEar PTG orM 1K ¥ bbon
through a cable or connector to the printer bod i ndependently of nounting
of the ink cartErégee o?r i bk Tilgyoh intEhRIFE sy ?ém ELTESdy EMPHEEY R hi s
connection work is troublesone to result in |ow workability (second
probl em). |tcpsencceprbnglidarrobiiedt 0fd tirerprepernteimnbedyi A to provi de
a printer which can greatly facilitate the replacenent of a consumable
related to expoténgheenms,cauchi dge ar iimk gdbbondgedangxanrenkvingbbon and
can also facilitate the electrical connection 2 22 July 2005 "between the
consumabl e aplet hek peanteiddodyr Dilsoidhore fabom mhenpirdnter body.

Thus, the replacement of the ink cartridge or ink ribbon
is troublesome or there is a case that the ink cartridge

or ink ribbon cannot be replaced by any persons other

than a skilled person knowing the know-how and points to
check in the replacement work (first problem).
Further, in the case that electrical connection
must be made between the printer body and a component
"attached to the ink cartridge or ink ribbon, it is
hecéssary to connect the ink cartridge or ink ribbon
" through a cable or connector to the printer body
indépendently of mounting of the ink cartridge pr ink
ribbon into the printer body. Thus, this connection work
. is troublesome to result in low workability (second
problem) .
It is accordingly an object of the present
_invention to provide a printer which can greatly
facilitate the replacement of a consumable related to
printing means, such as an ink cartridge and an ink

ribbon and can also facilitate the electrical connection
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According to an aspect of the present invention, there is provided a
printer having a printer body and a consumable related to printing neans,
t he consurmabl e bei ng replaceably nmounted in the printer body, the
consunabl e having a printer head, the printer conprising: a consunmable

tray novably provided in the printer body for detachably stcgﬂ;mw?éq?
consunmabl e; and a pair of connectors for connecting the printer "head and

the printer body; the connectors being connected or disconnected by the

i nsert iAwRbn et R tdoRRuRbbidenacceRs upEh]e t hayyi nto or fromthe printer
body. In an exanpl e enbodi nent, the replacenent of the consunable can be

very easily perforned by sinply ejecting the consumable tray from the
printer body. Thus, it is possible to provide a printer inproved in
usabi | igic106688 dmgntreneiw her aspect of the present invention, there is
provided a printer having a printer body and a consumable related to

printing neargocriifgy CeBsWmbhepdhai ngr r epaghalleyit MiicadibA, t R@erpr iRt er
body, the printer conprising: a consumable tray novably provided in the
print erprootyed o plahaehabhyifd Gr pRgnté&e WIS wABbheconfurfabl gt r6DANRL trer
provi ded on the consumabl e or the consumable tray; and a second connector
provi dedinBihde mpahff erhbodynswhebeé Nnbednd dHepnategonneabonitaddisecmrd
connector are adapted to effect the electrical connection between said
pri nt epriadyr abddgai dhpr i ddnistgabBe 2Badihy 200> inreanshema, astHeo pirintersai d
printing neans; the first connector is connected to the second connector
when t hempohsimable dargymiable tray movably provided in the printer body
for detachébly storing the consumable; and a pair of connectors for
connecting the printer head and the printer body; the connectors
being connected or disconnected by the insertion or ejection of the
consumable tray into or from the printer body.

In an example embodiment, the replacement of the consumable can
be very easily performed by simply ejecting the consumable tray from
the printer body. Thus, it is possible to provide a printer
improved in usability.

According to another aspect of the present invention, there is
provided a printer having a printer body and a consumable related to
printing means, the consumable being replaceably mounted in the
printer body, the printer comprising: a consumable tray movably
provided in the printer body for detachably storing the consumable;

a first connector provided on the consumable or the consumable tray;
and a second connector provided in the printer body; wherein said

first connector and second connector are adapted to effect the

electrical connection between said printer body and said printing




inserted into the printer body. In the exanple enbodi nent, the replacenent
of the consumable can be very easily perforned by sinply ejecting the
consunable tray fromthe printer body. Moreover, the el ectrical connection
between the consumable and the printer body can be effected by sinply
inserting/ejecting the consumable tray into the printer body. Jhgpgodt is
possible to provide a printer inproved in usability. Brief Description of
Drawings FIG 1 is a perspective view showing a first preferred enbodinent
of the priftel, accordi AYi ¢ Lhes PresRNLl RLenti ornkn sibker eaRgiddn where
an ink cartridge tray is ejected froma housing and an ink cartridge is

renoved:diRa:the 1k rgartdddae tédheckb® whdrs andl adnsuf¥bDd ttheyprigter
with its internal structure partially shown in the condition where the ink

cartri dggerkkayiho &jhefptefeds pBalhe housing. FIG 3 is a plan view simlar
to FIG 2, show ng a condition ere the ink cartridge tray is fully

inserted in thechousidigplcFldmodinsn®d, | ogi taditmesechbirorak \HoBWuSHIOWE NG an
4 22 July 2005 essential part of the printer in the condition where the
i nk carddr dge vieray ehsifpldarfonneat ey &imgiRe Heusing. tid Gorbuingbad emwr ged
sectional view of an essential part of the printer, showng a condition
just befod eHeOSirtingBl NGoliPe NodeB@rt, I itdge cleayridal heoreusiog. bEtkze® is a
viewsimlar to FIG 5, showing a
the consumable and the printer body can be effected by simply
inserting/ejecting the consumable tray into the printer body. Thus,

it is possible to provide a printer improved in usability.

Brief Description of Drawings

FIG. 1 is a perspective wview showing a first preferred
embodiment of the printer according to the present invention in the
condition where an ink cartridge tray is ejected from a housing and
an ink cartridge is removed from the ink cartridge tray.

FIG. 2 1is a plan view of the printer with 1its internal
structure partially shown in the condition where the ink cartridge
tray is ej ected from the housing.

FIG. 3 is a plan view similar to FIG. 2, showing a condition
where the ink cartridge tray is fully inserted in the housing.

FIG. 4 is a longitudinal secticnal view showing an




.condition where the ink cartridge tray is positioned in the housing. FIG
7 is an enlarged sectional view showing a positional rﬁgqﬁgp?oa§tmeen a
printer head and a sheet of paper. FIG 8 is an enlargé€d sectional view
showing a condition where the sheet of paper is caught by the printer
head to incur jammng. FIG 9 is a perspective view show ng a condition
where an upper cover is opened to renove the jamed sheet of paper. FIG
10 is a perspective view show ng a second preferred enbodi ment of the
printer ‘according to the present invention in the condition where an ink
cartridge teayensi®] gedwed Jf dmhea rhdutiemg,inanhienkopditiodgehése theroved
fromthe ink cartridge tray, and an upper cover is open. FIG 11 is a

| ongi t udi nal i secthpnal dyd env5Naw FR11y 22sdulypd2@685thanhessenyi al part of
the printer in the condition where the ink cartridge tray is fully

inserted in the hougirgg. sFEG ad2eh Ba fgdh ade vt BMOf Hifeey rd Rfer With its
internal structure partially shown in the condition where the ink

~cartridge traysis: £ieqlet fJOPHNeNeYINgsnbli®ngld tendipian yhew simlar
to FIG 12, show ng
" before positioning the ink cartridge tray in the housing.

FIG. 6 is a view similar to FIG. 5, showing a
condition where the ink cartridge tray is positioned in
the housing.

FIG. 7 is an enlarged sectional view showing a
positional relation between a printer head and a sheet of
paper.

FIG. 8 is an enlarged sectional view showing a
condition where the sheet of paper is caught by the
printer head to incur jamming. |

FIG. 9 is a perspective view showing a condition
where an upper coﬁer is opened to remove the jammed sheet
of paper.

FIG. 10 is a perspective view showing a second
- preferred embodiment of the printer according to the.
present invention in the condition where an ink cartridge
tray is ejected from a housing, an ink cartridge is
removed from the ink cartridge tray, and an upper cover
‘is open.

FIG: 11 is a longitudinal sectional view showing
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a condition where the ink cartridge tray is fully inserted in the hou5|ng
FIG ‘14 is a plan view of the ink cartridge in the secoﬁﬁzﬁJE

enbodiment. FIG 15 is a rear elevation of the ink cartridge shomn in FIG
14. FIG 16 is a plan view of a body connector provided in the housing in
the second preferred enbodiment. FIG 17 is a front elevation of the body
connector shown in FIG 16. FIG 18 is an expl oded perspective view
showing a manner of nounting the body connector to a holder. FIG 19 is an
expl oded perspective view of a lock nechanism FIG 20 is a side view
showi ng a coadi ¢seenwhel epatherd nihe atimitége itr ahef cbhyiitnser ttbdren t he
housing is.  locked by the | ock mechanism 6 22 July 2005 FIG 21 is a

si de vi ew showé ninla contliidgn wwher e 4 M lilgk ieaettiedgént tay hsuptisged out of
the housing by a lock Iever fromthe condition showmn in FIG 20. FIG 22
is a side view showrng.aigondi ki pnawheiew éhechdkpeaitdd dger rids i s further

pushed out of the housing by the lock Iever fromthe condition shown in
FI G internal structure partially shown in the condition where
the ink cartridge tray is ejected from the housing.

FIG. 13 is a plan view similar to FIG. 12, showing
a condition where the ink cértridge tray is fully
inserted in the housing.

FIG. 14 is a plan view of the ink cartridge in the
second preferred embodiment.

FIG. 15 is a rear elevation of the ink cartridge
-shown in FIG. 14.

FIG. 16 is a plan view of a body connector
provided in the housing in the second preferted-
embodiment.

FIG. 17 is a front elevation of the-body connector
lshown in FIG. 16. |

FIG. 18 is én exploded perspective view showing a
manner of mounting the body connector to a holder.

FIgG. i9 is an exploded perspective view of a lock
mechanism.

FIG. 20 is a side view showing a condition where

the ink cartridge tray fully inserted in the housing is .

locked by the lock mechanism.




21. FIG 23 is a side view showing a condition where the ink cartridge
tray is made free fromthe condition shown in FIG 22. H&ulp20038 5 sjde
view showing a condition where the ink cartridge tray is inserted into the
housing and a lock pin is about to start acting on the lock lever. FIG 25
is a side view showing a condition where the ink cartridge tray is further
inserted fromthe condition shown in FIG 24. FIG 26 is a side view
showi ng a condition where the lock pin is depressed by a pull-in portion
of the lock lever to nechanically pull the ink cartridge tray fromthe
condition shown in FIG. 25.1if| & s2¥eisler sitiwiview siowligoa Moeked
condition subsequent to the condition shown in FIG 26. FIG 28 is a

| ongi t udi naltsecitrkorar hriielyes towiyng sa pusbadi piabnowhthe hbesimk lewrari dge
tray is fully inserted 7 22 July 2005 in the housing and a cartridge

connect or prisddadven them idhe canditdge sRoeanhacFed.td0t he body
connector. FIG 29 is aviewsimlar to FIG 28, showng a condition where

the ink cartridge tray.iszpushedsost wiew tdiowioisiangdnditdien atlereever
operated by an operating |ever and the cartridge connector is di sengaged
fromthe the ink cartridge tray is further pushed out of the

housing by the lock lever from the condition shown in FIG.

21.

FIG. 23 is a side view showing a condition where
the ink cartridge tray is made free from the condition
shown in FIG. 22Z.

FIG. 24 is a side view showing a condition where
the ink cartridge tray is insefted intolthe housing aﬁd a
lock pin is about to start acting on the lock lever.

FIG. 25 is a side view showing a condition wherer
the ink cartridge tray ié fufther inserted from the
condition shown in FIG. 24.

FIG. 26 is a side view showing a condition where
the lock pin is depiessed by a pull-in portion of the
lock lever to mechanically pull the ink cartridge tray
from the condition shown in FIG. 25.

FIG. 27 is a side view showing a locked condition
subseguent to the condition shéwn in FIG. 26.

FIG. 28 is a longitudinal sectional view showing a

condition where the ink cartridge tray is fully inserted
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body connector. FIG 30 is a viewsimlar to FIG 29, show ng a ﬁﬁﬂdition

- .where the ink cartridge tray is made free and fully dr awn 28uul6f0qTe

housing. FIG 31 is a viewsimlar to FIG 30, showing a condition where
the ink cartridge tray is inserted into the housing by the operator until
the lock pin abuts against the |ock |ever, but the cartridge connector.
has not yet been connected to the body connector. FIG 32 is a view
simlar to FIG 31, showing a condition where the ink cartridge tray is
mechanically pulled into the housing by the lock Iever driven by a return
spring, and ihetleartaugige emuhectertstidoes coonpetosonneridddt ont Hee body
. connector. Best Mbde for Carrying Qut the Invention Sone preferred
enbodi ment s Dfk therfridyeeri saceandicngd to the podgentnhavenrion will now be
described with 8 Replacenent Sheet 22 July 2005 reference to the attached
drawi ngs. A first preterpedi enbogispniimildhecprimg er2s actendinag a o t he
present invention is showmn in FIGS. 1 to 23. The first preferred
enbodi ment i idHEndediH e Slvenkheakitkstiger ekhem sephknaedoaboye.
the housing by the lock lever operated by an operating
lever and the cartridge connector is disengaged from the
body connector.
FIG. 30 is a view similar to FIG. 29, showing a
condition where the ink cartridge tray is made free and
fully drawn out of the housing.
FIG. 31 is a view similar to FIG. 30, showing a
condition where the ink cartridge tray is inserted into
the housing by the operator until the lock pin abuts
against the lock lever, but the cartridge connector has
not yet been connected to the body connector.
FIG. 32 is a view similar to FIG. 31, showing a
céndition where the ink cartridge tray 1s mechanically
pulled into the housihg by the lock lever driven by a

return spring, and the cartridge connector starts to be

connected to the body connector.

Best Mode for Carrying Out the Invention
Some preferred embodiments of the printer according

to the present invention will now be described with




The first preferred enbodi nent shown is an application of the present
invention to a so-called line head type ink jet printer. Reference nuneral
1 generally denotes such a printer, which has a boxli kdemetesiangSheet
‘substantially flattened in its vertical direction. A mecha@chly ¥ ion 5
i ncluding a paper feed system4 for feeding a sheet of paper 3 is :
accommodated in the housing 2 to configure a printer body 6 (see FIG 2)_
"Most of the printer body 6 except the nechanical section 5 is defined as
accomodati on spaces 9 and 10 for respectively accomodating a paper tray
7 and an i nkregarerfelgeo tihy Bttt BF¥FRESei nafter described. The front
surface of the housing 2 is formed with two openings 11 and 12 for
respectively all ow g firssepreépfepdcepopdbrciheCba RY S " and t he ink
cartridge tray 8, so that the openings 11 and 12 communicate with the
accommodat i oacspadesg Stanchd Hresaat Juiven2Gon isesporti V&l ¥IGSeelFta 1).
The paper tray 7 is renovably nmounted in the |lower space 9 so as to be
slidabl e by a3zslide nmechanism (not shown) In the condition where the paper
tray 7 has been renoved fromthe housing 2, a plurality of sheets of

paper 3 are supplieenco fliketpppeFetray #mbodiment is intended to

solve the first problém mentioned above.

The firs£ preferred embodiment shown is an
application of the present invention to a so—called line
head type ink jet printer.

Reference numeral 1 generally denotes such a
printér, which has a boxlike housing 2 substantially
flattened in its vertical direction. A mechanical section |
5 including a paper feed system 4 for feeding a sheet of
paper 3 1is accommodated in.the housing 2 to configure'a

printer body 6 (see FIG. 2).

Most of the printer body 6 except the mechanical
section 5 is defined as accommodation spaces 9 and 10 for
reséectively accommodating a paper tray 7 and an ink
cartridge tray 8 each to be hereinafter described. The
front surface of the housing 2 is formed with two
openings 11 and 12 for respectively allowing
insertion/ejection of the paper tray 7 and the ink
cartridge tray 8, so that the openings 11 and 12

communicate with the accommodation spaces 9 and 10,
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- A push plate 13 for pushing up the sheets of paper 3 is Ewigsa on the

| ower inner surface of the paper tray 7 at a front end[gz 1% ﬁereof.
The sheets of paper 3 stored in the paper tray 7 are slightly pushed up
at their rear end portions by the push plate 13, and the uppernost sheet
of paper 3 is pressed on a pickup roller 14 to be hereinafter described
(see FIG 2). The uppernost sheet of paper 3 picked up by the pickup
roller 14 is once fed toward a rear end portion of the housing 2 and next
fed back toward a front end portion of the housing 2 by a reversing roller
15 for revefsd 4ihe1di redd encef inunning of the sheet of paper 3 being
fed (see FIG . The ink cartridge tray 8 is also renovably nmounted in

the upper space 10 gpea afggrbg};a?iﬂa@, erdibvaisly @untRehani $Me( neteshown)
The rear half of the ink cartridge tray 8 is formed with a storage space

17 surrounde 63,116 ; rface;Qf hbenstipimgenspace 17 is
10 22 July f%%cxaﬁ%f%%gﬂﬁf%hbg ?gﬁgg?gélgylgrgellomerégpening@ﬁS (see FIG

2) popon ) B! 505, heB P0G e td e feiilainn. P haudinaei ze
17 of ‘the ink carfridge tray 8.i5,°5058 Y1 LELiSH, iRl st o age space
paper 3 are supplied to the paper tray 7.
A push plate 13 for pushing up the sheets of paper
3 is provided on the lower inner surface of the paper
tray 7 at a front end portion thereof. The sheets of

paper 3 stored in the paper tray 7 are slightly pushed up

at their rear end portions by the push plate 13, and the

uppermost sheet of paper 3 is pressed on a pickup roller
14 to be hereinafter described (see FIG. 2).
The uppermost sheet of paper 3 picked up by the

pickup roller 14 is once fed toward a rear end portion of

the housing 2 and next fed back toward a front end
portion of the housing 2 by a reversing roller 15 for
reversing the direction of running'of the sheet of paper
3 being fed ({(see FIG. 2).

The ink cartridge tray 8 is also removably mounted
in the upper space 10 s0 as to be slidable by a slide
mechanism {not shown). The rear half of the ink cartridge
tray 8 is formed with a storage space 17 surrounded'by a

frame 16. The lower surface of the storage space 17 is

10



17 (see FIGS. 3 and 4). The right and left side walls of the frane 16 are
formed with a pair of projections 20 for prevention of i%&#@bgpoﬁnunting
of the ink cartridge 19, and the right and left side surfaces of the ink
cartridge 19 are formed wth a pair of notches 21 adapted to engage with
the projections 20 of the frane 16 (see FIGS. 1, 3, and 4). The rear wall
of the frame 16 is fornmed at its transversely central portion with a
cutout 22 for allowing the electrical connection between the ink
cartridge 19 and the printer body 6 (see FIGS. 3 and 4). The upper surface

of the housifgrged Svifaf Ed-alidthvedy UpReE OpeBingp2Biat a8poséti BIG.
corresponding to the ink cartridge tray 8 in which the ink cartridge 19 is
nounted, and,{ he upper opening 23 is nornmally closed by an upper cover 24
pi votably supported to the housing 2 (see FIGS. 1 and 2). The inner

surface of the upper, GoYeE 241} Se1die2Redul e 200%u REPVirtled ahit epr essi on

nmeans 25 at a p05|t|on corresponding to the ink cartridge 19. The

depr essi on %ﬁ%gbfu GO39 RAL weRoLAE Bkacatisbgey(ray 8

cont ai ni ng. the IS 1nser into the printer body 6 in the

gga;egyC?Rglé$£) er gh lﬁﬁgﬂ-d%o%%e s%oTaggesngeC§5tEkdgﬁelgnks depressed

cartridge tray 8 is closely fitted with the storage space
17 (see FIGS. 3 and 4).

The right and left side walls of the frame 16 are
formed with a pair of projections 20 for prevention of
improper mounting of the ink cartridge 19, and the right
and left side surfaces of the ink cartridge 19 are formed
with a pair of notches 21 adapted to engage with the
projections 20 of the frame 16 (see FIGS. 1, 3, and 4).
| The rear wall of the frame 16 is formed at its
transversely central porfion with a cutout 22 for
allowing the electrical connection between fhe ink
.cartridge 19 and the printer body 6 (see FIGS. 3 and 4).

The upper sﬁrface of the housing 2 is formed with
an upper opening 23 at a position corresponding to the
ink cartridge tray 8 in which the ink cartridge 19 is
mounted, and the upper opening 23 is normally closed by
an upper cover 24 pivotably supported to the housing 2
(see FIGS5. 1 and 2}.

The inner surface of the upper cover 24 is

11




depressi on nmeans 25. Accordingly, the ink cartridge 19 and ﬁhe ink
cartridge tray 8 are depressed down to be vertically [ngg'ﬁﬁggogs w il be
herei nafter described, thereby defining the positional relation between
the ink cartridge 19 and the sheet of paper 3 passing thereunder (see
FIG 2) Wiile the depression neans 25 is provided on the upper cover 24 in
this preferred enbodinent, it may be provided in the printer body 6 or the
housing 2. More generally, the depression nmeans 25 may be provided at any
position where the ink cartridge tray 8 or the ink cartridge 19 nounted

therein is daprasped . down v e depcaasi 98 AeaRspdaiwhen the ink '
cartridge tray 8 is inserted into the printer body 6. The printer body 6

s provided MLN B IIAN oS the s8X! BOMLRIGLECELYI Nfh bl A s @in the T ear

end of the upper “space 10 in the housing 2 for accommodating the ink

cartri dge tray 8 ;The,receiying plate g0 fUDGLI 9np 10,12:32. Juky, 2005

recei ve the lTower 'surface o rear end portion of the k cartridge

tray 8 inserted.i.nt.o t upper space .10. . Thus, the_lower, su ce of the

rear end portd Jﬁﬁn@hg%% ﬁgicg??%Fﬁaget}gylg FESSFEEedlgﬁgt%%greceiving

~plate 26 to thereby effect vertical sitiqQning of .the ink cartridge tray
B. Further, PFGIREES hedvng &&rFP?d@ioﬁgaycgngltlgn be' P upper cover

24, the ink cartridge 19 is depressed down by the
depression means 25.

Accordingly, the ink cartridge 19 and the ink
cartridge tray 8 are depressed down to be vertically
positioned as will be hereinafter described, thereby
defining the positional relation between the ink
cartridge 19 and the sheet of paper 3 passing thereunder
{see FIG. 2).‘ While the depression means 25 is provided
on the upper cover 24 in this preferred embodiment, it
may be provided in the printer body 6 or the housing 2.
More generally, the depression means 25 may be provided
ét any position where the ink cartridge tray 8 or the ink
-cartridge 19 mounted therein is depressed down by the
depression means 25 when the ink cartridge tray 8 is

_inserted into the printer body 6.

The printer body 6 is provided with a transversely
extending receiviﬁg plate 26 at the rear end of the upper
space 10 in the housing 2 for accommodating the ink

cartridge tray 8. The receiving plate 26 functions to
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and the ink cartridge 19 are depressed down by the depression nmeans 25 as
~nmentioned above, the ink cartridge tray 8 and the inktx%%4m339059 are
accurately positioned inside the printer body 6 (see FIGS. 3 and 4). The
ink cartridge 19 includes an ink tank 28 and a printer head 29 integrated
wi th each other (see FIG 2). The printer head 29 is a so-called |ine head
havi ng many ink di scharge holes (not shown) arranged transversely in a

| ine per color. For exanple, four line heads for four colors are arranged
longitudinally (in a paper feed direction) at given intervals.

Accor di ngly, rgbefvé hehe sheedr cfuppes F ithassad aneotdienpriintée head
29, a line image is printed by each |ine head and subsequent |ine inmages

are sequenti ghkYcPprt i @ge i tr AL rdancecdd tihtd hard egpheaf spheesheet of paper
3, thereby effecting printing of desired characters or inmages. Wen the

ink cartridggndd, i shaouyed dite dder S 898, ,SRAGE phiQlbnt e ik cartridge
tray 8, the printer 13 22 July 2005 head 29 of the ink cartridge 19 is

R Y L

outer surface ge'tray 8 he front end of
the recei ving, pLale20 1 edq Rl ML @ raunded suid ase 308, and the rear
end of the in cartr ge tray At |]t§'D ower - end i s al'so formed with a
gartridge tray 8. Further, since the ink cartridge tray 8
.aﬁd the ink cartridge 19 are depressed down by the
depression means 25 as mentioned above, the ink cartridge
tray 8 and the ink cartridge 19 are accurately positioned
inside the printer body 6 (see FIGS. 3 and 4).
The ink cartridge 19 includes an ink tank 28 and a
printer head 29 integrated with each other (see FIG. 2).
The printer head 29 is a sofcalled line head ﬁaving many
-ink discharge holes ({not shown) arranged transversely in
a line per color. For e#ample, four line heads for four
colors are arranged longitudinally {in a paﬁer feed
.direction) at given intervals. Accordingly, when the
sheet of paper 3 islpassed under the printer head 29, a
line image is printed by each line head and subsequent
line images are sequentially printed in accordance with
the feed of the sheet of paper 3, thereby effecting
printing of desired characters or images.

When the ink cartridge 19 is mounted into the

storage space 17 of the ink cartridge tray 8, the printer

13




rounded surface 8a. Accordingly, even when the ink cartrld etr

inserted inits slightly vertically shifted condition, Qﬁ@ﬁ@éd surface
8a of the ink cartridge tray 8 cones into contact with the rounded

surface 26a of the receiving plate 26 to allow snooth placenent of the ink
cartridge tray 8 on the receiving plate 26, thereby effecting vertical
positioning of the ink cartridge tray 8 (see FIGS. 5 and 6). The printer
body 6 is further provided with a pair of positioning plates 27 at its
transversely opposite ends so that the rear end of the ink cartridge tray
- 8 cones i nheadababnest thgainkt chherpdget idningf ptae@swPh thedovditngl y,
when the ink cartridge tray 8 is inserted into the printer body 6 until
abutting agaipestnfhes peasi ti0ghBPypbabescRy, ftde ik Taweridgeetray 8.is
positioned longitudinally of the printer body 6 (in the direction of

insertion) ($€aELGSs BnandnR)cafpnsaguenthy, s Wese theci nk) cartridge tray 8
is 14 22 July 2005 inserted into the upper space 10 of the printer. body

6, the ink cartridgg t# @8 dri RASItHONRE DM %ﬂ&itfeudienalsl Yomned
vertically with respect to the prlnter body 6, ereby defining the

posi ti onal %ﬁkﬂt5°90§§§§§egur%98e % caggglggg ;gagvggéegklghglyhy nk

cartridge tray 8 an printer 6, that is, the sheet of paper 3. If

cartridge tray 8 at its lower end is also formed with a
rounded éutface 8a. Accordingly, even when the ink
cartridge tray 8 is inserted in its slightly vertically
shifted condition, the rounded surface 8a of the ink
cartridge tray 8 comes into contact with the rounded
surface 26a of the receiving plate 26 to allow smooth
placement of the ink cartridge tray 8 on the receiving
plate 26, thereby effecting vertical positioning of the
ink cartridge tray 8 (see FIGS. 5 and 6).

The printer body é is further provided with a pair
of positioning plates 27 at its transversely opposite
énds so that the rear end of the ink cartridge tray 8
comes into abutment-against the positioning plates 27.
Accordingly, when the ink cartridge tray 8 is ipserted
into the printer body 6 until abutting against the
positioning plates 27, the ink cartridge tray 8 1is
positioned longitudinally of the printer body 6 (in the
direction of insertion) (see FIGS. 5 and 6).

Consequently, when the ink cartridge tray 8 is

14




the printer head 29 nounted in the ink cartridge tray 8 is. ingljined an
angle O with respect to the feed direction of the sheetzgﬁhﬂé§@b53 in the
hori zontal plane, there occurs so-called color shift in printing.
"According to this preferred enbodi nent, however, the rear end of the ink
cartridge tray 8 inserted in the printer body 6 abuts at its transversely
opposite ends against the two positioning plates 27, thereby preventing
the occurrence of the inclination angle O Although the ink cartridge tray
8 is not positioned in the transverse direction, there is no problemin

printing becauss dhe iRtk %p?%rasbhaé 1pr bt eheapdithertbadsver se
direction of the printer head 9 is perpendicular to the feed direction of

the sheet of B tA 1CRRNECLOr st ekmbpak +38nka betred on the rear
surface of t}gp?h%rcafirfﬁgg 19.9The cgﬁnector termnal 30 is adapted to

be el ically.. 2, 0 . igted i
e electric Oorélﬁg{aat%%felﬁgb%%gﬁ%%&%%&@5, 1332 ,dub¥cR005 B4 provisied in

the printer owi ng supply of power to the printer head

29 to drive . th rinter he 9. t ks tridgeid9 psrwdamted into
t he storag§x§§é§g ffegﬁhphggﬁﬁﬁlgr?@?dggs%ggﬁﬁg? the connect or t er mi nal

30 Is pOSItH3&§%159ciﬂ%n%%&%HHQZ%O%%ted in the ink cartridge tray 8

.and the printer body 6, that is, the sheet of paper 3. 1f
the printer head 29 mounted in the ink cartridge tray 8
is inclined an angle 8 with respect to the feed direction
of the sheet of paper 3 in the horizontal plane, there
oceurs so—called color shift in printing. According to
this preferred embodiment, however, the rear end of the
ink cartridge tray & inserted in the printer body 6 abuts
at its transversely opposite ends against the two
positioning plates 27, thereby preventing the occurrence
of the inclination angle . |

Although the ink cartridge tray 8 is n?t'
positioned in the transverse direction, there is no
problem in printing.because the printer l.is a line
printer and the transverse direction of the printer head
29 is perpendicular to the feed direction of the sheet of

paper 3.

A connector terminal 30 is formed on the rear
surface of the ink cartridge 19. The connector terminal

30 is adapted to be electrically connected to a connector

15




the -frame 16. Further, when the ink cartridge tray 8 is Eﬂﬁﬁr%ﬁ& into the
printer body 6, the connector 31 is relatively i nserted?4 Yy Scutout 22
and then connected to the connector term nal 30. The paper feed system4
is located substantially belowthe ink cartridge 19 mounted in the ink
~cartridge tray 8 inserted in the printer body 6, and the sheet of paper 3
reversed in its feed direction by the reversing roller 15 is passed under
the printer head 29 (see FIG 2). The paper feed system 4 includes four
feed rollers 32 and a feed belt 33 wapped around the four feed rollers
32 in such az{mpnes: 4batid hend §ad helt p33f @ M repyr aliehoggam as vi ewed

in side elevation. An upper portion (paper feeding portion) 33a of the

feed belt 33, .08/ ocated,d [V gy Qo RE R iRt g%, Reade29neAl t hough not
shown, the p%%%‘?lﬁfe‘g%i‘ﬁ(gw%%rﬁ%s 4 of the feed belt 33 is provided with

a guide roller.for pinchi t he sheet 16 22 July 2005 of paper 3 in
cooperation 9&%?F?%gh?%€dﬂgélt 33. The sheets of paper 3 individually

pi cked up by the ckup,rol,ler 14 are first.fe d: ersing
roller 15 Iocated_@%ﬁ?h%hﬁhé aﬁ@%tf%§9e7?§aﬁ8 gﬁé8¥%%dlﬁg§r%% i on of each
sheet of paper B.bd SHSh TR Gl NS NAURTLLY BoCthgn by the

connector terminal 30 is pdsitioned to the cutout 22 of
the frame 16. Further, when the ink cartridge tray 8 is
inserted into the printer body 6, the connecﬁor 31 is
relatively inserted into the cutout 22 and then connected
to the connector terminal 30.

The paper feed system 4 is located substantially

below the ink cartridge 19 mounted in the ink cartridge

tray 8 inserted in the printer body 6, and the sheet of

paper 3 reversed in its feed direction by the reversing

. roller 15 is passed under the printer head 29 (see FIG.
2).

| The paper feed system 4 includes four feed rollers
.32 and a feed belt 33 wrapped around the four feed
rollers 32 in such a manner that the feed belt 33 forms a
parallelogram as viewed in side elevation. An upper
portion (paper feeding portion) 33a of the feed belt 33
is located in proximity to the printer head 29. Although
not shown, the paper feeding portion 33a of the feed belt

33 is provided with a guide roller for pinching the sheet

16



" sheet of paper 3 is next fed to the paper feed system 4. The sheet of paper
3 fed to the paper feed system4 1is pinched by the gm(kgaéwygpoénot
‘'shown) and the paper feeding portion 33a of the feed belt 33 and is passed
under the printer head 29 in proximty thereto. At this time, printing on
the sheet of paper 3 is effected by the printer head 29. Al though not
described in detail, the ink cartridge tray 8 is inserted/ejected
into/fromthe housing 2 by a driving portion provided in the slide
mechani sm (not shown). This driving portion is operated by operating a
switch 35 pravirsegron drnf cowpepandon3yigh the pepAtbrltbédy 6. Conplete
insertion of the ink cartridge tray 8 into the printer body 6 is detected
by a sensor (not Shewaheetdadofheapperatiofioidedblyrpidigf por tivorihies
stopped at this tine to effect positioning of the ink cartridge tray 8
Wit h respectpitdxupheoprnient an bady f6rshn fiede toasedt hht theerskngont ai ned in
the ink 17 22 July 2005 cartridge 19 has run out and the ink cartridge 19
is thereforginequiised deatha wepliacedhby papeirheranpew, oasd the fsaditch 35 on
the front panel 34 is manually operated to thereby eject the ink cartridge

tray 8 out ofi he iRk Rieladhodtcltt IropaPethe ski daeneebanissy t& this
condition, the ink cartridge 19 is exposed to the outside of the

the frontward direction by the reversing roller 15. Each

sheet of paper 3 is mext fed to the paper feed system 4.

The sheet of paper 3 fed to the paper feed system 4

is pinched by the guidé roller {not shown) and the paper
feeding portion 33a of the feed belt 33 and is passed
“'under the printer head 29 in proximity thereto. At this
time, printing on the sheet of paper 3 is effected by the
printer head 29.
Although not described in detail, the ink cartridge
tray 8 is inserted/ejectéd into/from the housing 2 by a
driving portion provided in the slide mechahism {not
éhown). This driving portion is operated by operating a
switch 35 provided bn a fiont panel 34 of the printer
body 6. Complete insertion of the ink cartridge tray 8
“into the prinfer body 6 is detected by a sensor (not
shown), and the operation of the driving portion is
stopped at this time to effect positioning of the ink
cartridge tray 8 with respect to the printer body 6.

in the case that the ink contained in the ink
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printer body 6, so that it can be renoved fromthe ink cartridge tray 8.
Thereafter, a newink cartridge 19 is nounted into the é¥%¥@§3 Qéace 17 of
the ink cartridge tray 8. Thus, the replacenent of the ink cartridge 19
can be easily perforned (see FIG 1). In the printer 1 according to this
preferred enbodinent, the insert and eject operations of the ink
cartridge tray 8 are perforned by the slide mechanism Accordingly, a
known slide nmechanismfor a tape cassette or a disc cartridge, for
exanpl e, may be used also for the slide nmechanismfor the ink cartridge
tray 8, so tdfertritdges 1§ jhhes ahanits #PdaiBe 1PEaFPFEGLAPENLE 8l ati vel y
sinple structure. In the printer 1 according to this preferred enbodinent,
the ink cartiiedgeor® inrsinidasl tive benk epaakeggbyaadotherpheyit @Re hellle 29
integrated with each other, so that an ink passage between the ink tank 28
and the prisntigrcbhedad 29 tden fherftopeeelad4aiel sssdadpacer¢batadsto 18 22
July 2005 the ink passage is entirely fornmed in the ink cartridge 19).
Accor di ngl y,thas etgnesifeed WHeh iakcaaetwhege theyi Akoutank 2Beapditber printer
head 29 are separated fromeach other, a problemof ink | eakage or the
| i ke can be wuppreessedugha ey isntige akchBaipmesent tmventdradiiion,applicable
al so to a separate type such that a printer

the ink cartridge 19 is exposed to the outside of the

printer body 6, so that it can be removed from the ink

cartridge tray 8. Thereafter, a new ink cartridge 19 is

mounted into the storage space 17 of the ink cartridge

tray 8. Thus, the replacement of the ink cartridge 19 can

“'be easily performed {see FIG. 1).

In the printer 1 according to this preferred
embodiment, the insert and eject operations of the ink
cartridge tray 8 are performed by the slide mechagism.
Accordingly, a known slide mechanism for a tape cassette
or a disc cartridge, for example, may be uséd also for

_the slide mechanism for the ink cartridge tray 8, so that
this slide mechanism cén be realized with a relatively
simple structure.

" In the printer 1 according to this preferred
embodiment, the ink cartridge 19 includes the ink tank 28
and the printer head 29 integrated with each other, so
that an ink passage between the ink tank 28 and the

printer head 29 can be formed as a closed space (because
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head is provided in-an ink cartridge tray and an ink tank is replaceably
mounted to the printer head. In this case, the above- merd4 $HEd08Bnnect or s
~for electrically connecting the printer head and the printer body are not
requi red. As nmentioned above, the printer head 29 projects downwardly from
the |l ower outer surface of the ink cartridge tray 8, so that there is a
possibility that the sheet of paper 3 passing under the printer head 29
may be caught by the printer head 29 to cause so-called janm ng (see FIG
8). In such a case, the jammed sheet of paper 3 can be easily renoved by
first ejectithg ting ipalseaet disdgetirayy8fofmeth inethe i Mlercaddeii®eand next
openi ng the upper cover 24. Mre specifically, the jamed sheet of paper 3
is caught hpj)a prepecsiinglporis onomfatdie wirimtercdmadhzge phej éeki ng
downwardly. Accordingly, by ejecting the ink 19 22 July 2005 cartridge
tray 8 mountd:ng the spui rher preade29ntaswandhye fepardbhed pfiom eradiody 6, the
printer head 29 can be separated fromthe jamed sheet of paper 3. In this

condi tion, (heH0Par pGeYakebf SnRPERERaLE 6XPERE Lilee ¢ammmd sheet of
paper 3, so that the jamred sheet of paper 3 can be easily renoved through
the upper O%%%%Q%ssed._ The printer of the present invention is

applicable also to a separate type such that a printer

head is provided in an ink cartridge tray and an ink tank

is replaceably mounted to the printer head. In this case,

the above-mentioned connectors for electrically

connecting the printer head and the printer body are not

required.

As mentioned above, the printer head 29 projects
downwardly from the lower outer surface of the ink
cartridge tray 8, so that there is a possibility that the
sheet of paper 3 passing‘under the printer head 29 may be
caught by the printer head 29 to cause so—célled-jamming
(see FIG. 8).

In such a caée, the jammed sheet of paper 3 can be
easily removed by first ejecting the ink cartridge tray 8
from the printer body 6 and next opening the upper cover
24.

More specifically, the jammed sheet of paper 3 is
caught by a projecting portion of the printer head 29

ptojecting downwardly. Accordingly, by ejecting the ink

19




23 (see FIG 9). In nodification, the upper cover 24 may be replaced by a
- side cover. provided on one side surface of the housing 22 Jiy200e j amred
sheet of paper 3 can be renoved by opening the side cover. Wile the ink i
cartridge tray 8 is linearly inserted/ejected into/fromthe printer body 6 i
by the slide nechanismin this preferred enbodi nent, an ink cartridge 5
tray may be integrally provided inside a rotary door pivotably supported
to the printer body 6. In this case, the ink cartridge tray is pivotally
noved relative to the printer body 6 to effect the insert/eject operation

of the ink cartridge tray. Wile the printer. accordi o_this,preferred
enbodi nent e‘?%f%f/ls@%e Itflﬁa}é’ h8eé“c§)uanstlﬁqu Fr#llenéfrr%\oflar“:fsr, ?lgagsggi g r‘é"‘é‘ﬁﬁ?‘l ng type
printer head_may he used in the present invention. In . this case, the
seri al scanh?ﬁﬂxt Rﬁ%qﬁ%ﬁﬂﬁﬁghE%aﬁﬁﬁépﬁﬁg$ﬁaége89 gﬂ FAR B&rtridge tray
so 20 22 July 2005 _as to he novable in a direction_perpendicular to the
paper feed FFRAIIGE MM &ohéd agresk i gedy @dt PERFs3appt® eehtD a  printer
as conputer peripheral equipnent in this preferred enbodi nent, the present
i nvention mePHELLERIP i (WPRTy GovRTe HorFi R§eRednsof 8kPPERNTFRY an i1 mage

jammed sheet of paper 3, so that the jammed sheet of -

paper 3 can be easily removed through the upper opening

23 (see FIG. 9).

In modification, the upper cover 24 may be
replaced by a side cover provided on one side surface of
the housing 2, and the jammed sheet of paper 3 can be

removed by opening the side cover.

While the ink cartridge tray 8 is linearly

‘inserted/ejected into/from the printer body 6 by the
slide mechanism in this_preferred embodiment, an ink
cartridge tray may bé integrally provided inside a rotary
door pivdtably supported ito the printer body 6. In this
case, the ink cartridge tray is pivotally moved relative
to the printer body 6 to effect the insert/eject
operation of the ink cartridge tray.

While the printer 1 according to this preferred
embodiment employs a line head as printing'means, a
serial scanning type printer head may be used in the
present invention. TIn this case, the serial scanning type_

printer head may be provided on an ink cartridge tray so
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(inclusive of characters) on a sheet of paper, such as a Ryln machi ne
“and - a facsimle. Further, the printing nmeans is not I|n1ﬁ¥§ﬂ i-nk jet
type printer head, but al so to an ink ribbon type printer head: It should
be noted that the specific shape and structure of each part described in
this preferred enbodinent are nerely illustrative and that the
description thereof is not to be construed as [imting the scope of the
present invention. A second preferred enbodi nent of the present inventi-on
“will now be described with reference to FIGS. 10 to 32. The second
preferred e JTent LRtende L nti oned
above. The ggggilptlgk%abp% it gaﬁgrgﬁgF?ﬁeb%g?gggggg%%%gg$g?BQﬁe first
preferred enmodi ég - %e gmtted herein. As shown in FIGS. 10 and 11,
a fixed plaﬁ% as a f f fuly 2005 nenber fixed to the printer body 6
is provided just b hlE f er space %Pn the rear %}de t hereof), and
a guide roller and Fd %I%. BISAHEF drfo R® 1e5E Pefersing roller
15 to assi st wwapplg% of the sheet of paper 3 around tqs rever5|ng roller

15. A connedtorlSF &S SrEVIEES BﬁrﬁHBeFééregﬁ%P%%%to$n

preferred embodiment, the present invention may be

applied to any image forming means for forming an image

(inclusive of characters) on a sheet of paper, such as a
copying machine and a facsimile.
Further, the printing means is nct limited to an

ink jet type printer head, but also to an ink ribbon type

printer head.

It should be noted that the specific shape and

structure of each part described in this preferred
embodiment are merely illustrative and that the
description thereof is not to be construed_as limiting
the scope of the present invention.

2 second preferred embodiment of the preseﬁt
invention will now be described with reference to FIGS.
10 to 32.

The second preferred embodiment is intended to
solve the second problem mentioned above. The description
of the same or like parts as those of the first preferred
embodiment will be omitted herein.

As shown in FIGS. 10 and 11, a fixed plate 36 as a
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the ink cartridge 19 and is adapted to be electrically connectaﬁ to a
connector 38 provided in the printer body 6- The connect4# J4y 200P| pe
hereinafter referred to as a cartridge connector, and the connector 38
will be hereinafter referred to as a body connector. By connecting these
connectors 37 and 38, power can be supplied to the printer head 29 to
effect driving of the printer head 29 (see FIGS. 12 and 13). Wen the ink
cartridge 19 is nounted into the storage space 17 of the ink cartridge
tray 8, the cartridge connector 37 is exposed to the cutout 22 of the

frame 16. Wiganbbe Fikegard rﬂ@eggaﬁlﬁséﬁm & Risngrbkedebnkugartridge 19 is

inserted into the printer body the body connector 38 is relatively

inserted intg.f hegcu oul, 22, st Nt ey & a6ld ng-theigenpRetbap) betyeen the
cartridge connector 37 and the body connector 38 (see FIGS. 12 and 13).

The rear surface. I ryri IS f 2 2 with a
pair of coni%aﬁg?gééégggégém%ﬁai 1ﬁ3ﬁbﬁﬁa§%aaﬁégﬁq°¥§§8§ S#H%ﬁ% gg?tridge
connector 37, As_will be herejnafter described,. a ir.of njc

proj ecti ons Eﬁ%ﬁr?%ﬁ?mif%iFEﬁ%?r{bﬁﬁﬁﬁ$ Wé@?pgpgég%thghgggg%yg%onnector
38. The coni cal recesses %9 and the Qonicahlggohgctions function as guide

menbers for KRR ny THEEONHEL i DIFGFRI IO

A connector 37 is provided on the rear surface of
the ink cartridge 19 and is adapted to be electrically
connected to a connector 38 provided in the printer body
6. The connector 37 will be hereinafter referred to as a
cartridge connector, and the connector 38 will be
hereinafter referred to as a body connector. By
connecting these connectors 37 and 38, power can be
supplied to the printer head 29 to effect driving of the
printer head 29 (see FIGS. 12 and 13).

| When the ink cartridge 19 is mounted into the
storage space 17 of the ink cartridge tray 8§, the
'cartridge connector 37 is exposed to the cutout 22 of the
frame 16. When therink cartridge tray 8 containing the
ink cartridge 19 1s inserted into the printer body 6, the
body connector 38 is relatively inserted into the cutout
22, thereby effecting the connection between the
cartridge connector 37 and the body connector 38 (see
FIGS. 12 and 13) 

The rear surface of the ink cartridge 19 is formed
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the two connectors 37 and 38 (see FIGS. 14 and 15). The hody .c nngctor 38
is supported to a rectangul ar support board 40 having a ‘ﬁﬁggo
perpendicular to a direction of connection of the body connector 38. The
support board 40 is supported to a holder 41 fixed by screws to the upper
surface of the fixed plate 36 as will be hereinafter described. Wth this
configuration, the body connector 38 supported through the support board
40 to.the holder 41 is opposed to the cartridge connector 37. A signal
line 42 is connected at one end thereof to the body connector 38, and the
other end ofwitle sipmat 4f monizals reomsectsed St on dheelréohti el Epftuit
provided in the printer body 6 (see FIGS. 16, 17, and 18). The hol der 41

i s conposed mfdas rett@dngutart aldeomonpleatte@r437andAa palt o verti cal
supports 44 extending vertically at the right and | eft ends of the bottom

plate 43. Therybidfcat fponics] 44 hade ofpesedcsaar bacgsctoonmeda?8d 22 July
2005 wth vertically extending slits 44a. The width of each slit 44a is

slightly | argermdédnash tHiee thiggkness: afertthe iaswpper thboabdy4Botteetdt G 18) .
. The transverse |length of the support board 40 is |I|arger than the distance

bet ween the ppposed sWhfiaces retesthe ¥8rthaatnsuppRits ArHubsigd er than
~the distance

' function as guide members for guiding the connection of

the two connectors 37 and 38 (see FIGS. 14 and 15}.

The body connector 38 is supported to a
rectangulaxr support board 40 having a surface
perpendicular to a direction of connection of the body
connéctor 38. The support board 40 is supported to a
.holder 41 fixed by screws Lo the upper surface of the
fixéd plate 36 as will be hereinafter described. With
this configuration, the body connector 38 supported
through the support board 40 to the holder 41 is opposea
to the cartridge connector 37. A signal liﬁe 42 is
.connected at one end thereof to the body connector 38,
and the other end of the signal line 42 is connected to
an elect;ical circuit provided in the printer body 6 (see
FIGS. 16, 17, and 18).

The holder 41 is composed of a rectangular bottom
plate 43 and a pair of vertical supports 44 extending
vertically at the right and left ends of the bottom plate

43. The vertical supports 44 have opposed surfaces formed
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bet ween the bottom surfaces of the slits 44a of the vertical supports 44
(see FIG 17). Accordingly, in the condition where the s@? ¥ 208dard 40 is
inserted into the slits 44a of the vertical supports 44 fromthe upper
side thereof, the body connector 38 is supported to the holder 41 so as to
be novable transversely and vertically, and the support board 40 has a

pl ane perpendicular to a direction of connection of the connectors 37 and
38. The front surface of the support board 40 is forned wth a pair of
conical projections 45 on the right and |eft sides of the body connector

38. The conigah vRrelieallgnsx46nkohgt Beibodysgonnect oid38 arecadapted to
engage with the conical recesses 39 for the cartridge connector 37,

respectivel y; ;and 4bURct 5@RGASI GUI dBoOBNDRLS +hd CPOREId ¥ WD the
coni cal recesses 39 in connecting ?he two connectors 37 and 38. Mre

specificallguﬁ$%§@ B@EthQﬁ Qggﬁcpﬂggci@fg 37 24 22 July 2005 and 38 are
ein

not aligned in“inserting t cartridge tray 8 into the printer body 6

in such an extent that the tip of ni I Lecti 5,falls within
the opening plane © et?ﬁ??ﬁﬁ%ﬁéﬁx%?f&%% %onF%§|S?§§é§§ Eggréhéé %%p of each
coni cal projection 45 c s.nto contact wt the inner surface qf the
correspogdihﬁrgéﬁiégﬁnrg 83§£§ ancenbetweg% {he oppése surraces d%

the vertical supports 44 and smaller than the distance
between the bottom surfaces of the slits 44a of the
vertical supports 44 (see FIG. 17).

Accordingly, in the condition where the support
board éO is inserted into the slits 44a of the vertical
supports 44 from the upper side thereof, the body-
.connector 38 is supported to the holder 41 so as to be
movable transversely and vertically, and the support
board 40 has a plane perpendicular to a direction of
connection of the connecfors 37 and 38.

The front surface of the support board 40 is formed
ﬁith a pair of conical projections 45 on the right and
left sides of the bady connector 38. The conical
projections 45 for the body connector 38 are adapted to
engage with the conical recesses 39 for thg'cartridge
connector 37, respectively, and function as guide members
in cooperation with the conical recesses 39 in connecting
the two connectors 37 and 38.

More specifically, even when the two connectors 37
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to closely engage with the corresponding conical recess _39,as Bséng
centered, so that the support board 40 is noved transveﬁ%%#@bg ertically
to thereby effect alignment of the body connector 38 and the cartridge
connector 37. In this manner, when the ink cartridge tray 8 is inserted
into the printer body 6, the cartridge connector 37 provided on the ink
cartridge 19 is electrically connected to the body connector 38 provided in
the printer body 6, thereby supplying power to the printer head 29 of the
ink cartridge 19 (see FIG 13). Wile the guide neans for guiding the
connection atdthe dve connetidiel 3h dnd 3G ing pheviidedchytirhageconi cal
recesses 39 and the conical projections 45 respectively engagi ng each
other in thisrgyef einesd tieahodin®it pddie ecami Galchl esesxesndItABRY BRe

repl aced by sinple circular openings. Further, the conical recesses 39

and the coniegh Pf ALY Qs o PhReFioRE eni1the,3%n22 Jyky 2005
support board 40 and the ink cartridge 19, respectively. Further, while the

body connectfe38,d SImyahly +RURRANLS roﬁlgé.tg@igwi@%& %éc@93f9bloﬁhéhe

~cartridge connector 37 of the ink car _ nmounted in the in
cartridge tra Sopeéi@}'é]jsne:{éa[%d.p'&rz)gi%cttq%npr4'5ntc%¥neg09¥1tg chicLBE gbpye
preferred e dinment, the cartridg
the inner surface of the corresponding conical recess 39
to closely engage with the corresponding conical recess

3% as being centered, so that the support board 40 is

moved transversely or vertically to thereby effect

alignment of the body connector 38 and the cartridge
connector 37.

In this manner, when the ink cartridge tray 8 is

inserted into the printer body 6, the cartridge connector
37 provided on the ink cartridge 19 is electrically
connected to the body connector 38 provided in the

printer body 6, thereby supplying power to the printer

ﬁead 29 of the ink cartridge 19 (see FIG. 13).

While the guide means for guiding the connection
6f the two connectors 37 and 38 is ﬁrovided by the
conical recesses 39 and the conical projections 45
respectively engaging each other in this preferred
embodiment, the conical recesses 39 may be replaced by
simple circular openings. Further, the conical recessés

39 and the conical projections 45 may be formed on the
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connector 37 may be novabl e and the body connector 38 may be fixed. That
is, it is only necessary to absorb possible msali gnment2204U!YR@05wo
connectors 37 and 38 in inserting the ink cartridge tray 8 into the
printer body 6. The paper feed system4 is |ocated substantially below
the ink cartridge 19 nounted in the ink cartridge tray 8 inserted in the
printer body 6, and the sheet of paper 3 reversed in its feed direction by
the reversing roller 15 is passed under the printer head 29 (see FIG

11). The paper feed system4 includes four feed rollers 32 and a feed belt

33 wapped around the four, feed rollers 32 in such_a manner that the feed
belt 33 for r%upa‘m]b%:}ﬁalrecro% ANGRNG lidd 93T g e fdvat FEREC B Sibher

portion (paper feeding portion) 33a of the feed belt 33 is located in
proximity to the prfREEFSReati’®be BREhBAGR CHORCSHIWN S tife MEXFEH ¥f eedi ng
portion 33a of the feed belt 26 22 July 2005 33 is provided with a guide
roller for piHEMiTHGER e sHeetholsierpddertosd fiodlogodper a6r6RiAUEh the feed
belt 33 (see FIG 11). The sheets of paper 3 individually picked up by
the pi ckup rasiirEactor ai‘e ofi ridie fiod tcewdzd dolee 19emersicag inotherinls | ocat ed

~ behind the paper tray 7, and the feed
cartridge tray 8 being inserted into the printer body &

in the above preferred embodiment, the cartridge
connector 37 may be movable and the body connector 38_may
be fixed. That is, it is only necessary to absorb
possible misalignment of the two connectors 37 and 38 in

“inserting the ink cartridge tray 8 into the printer body
6.

The paper feed system 4 1s located substantially
below the ink cartridge 19 mounted in the ink cartfidge
tray 8 inserted in the printer body 6,.and the sheet of
paper 3 reversed in its feed direﬁtion by the reversing
roiler 15 is passed under the printer head 29 (see FIG.
11).

The paper feed system 4 includes four feed rollers
32 and a feed belt 33 wrapped around the four feed
rollers 32 in such a manner that the feed belt 33 forms a
parallelogram as viewed in side elevation. An upper
portion (paper feeding portion) 33a of the feed belt 33
15 located in proximity to the printer head 29. Although

not shown, the paper feeding portion 33a of the feed belt
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direction of each sheet of paper 3 is then reversed to the frontward
direction by the reversing roller 15. Each sheet of pap@p‘gﬂygoﬂéxt fed to
t he paper feed system4 (see FIG 11). The sheet of paper 3 fed to the
paper feed system 4 is pinched by the guide roller (not shown) and the
paper feeding portion 33a of the feed belt 33 and is passed under the
printer head 29 in proximty thereto. At this tine, printing on the sheet
of paper 3 is effected by the printer head 29. The printer 1 has a | ock
mechani sm 46 for locking an inserted condition of the ink cartridge tray 8
in the pringer;body,& {&66 /G 1iaclh1heek f%%\f\ggﬁ!cﬂ%é%hac%ﬁé@é a lock
| ever 47 having an L-shaped configuration as vie in side elevation, a
| ock pin 48 f}j i N tray, 8 t t n e the

| ock | ever 4$7f, %%‘éel?u% nq%‘sé&rﬁp%gra%o o‘r%u:%}t %J&rhr?i g%%?hggﬁgcggl é§3§ % “to a

gi ven 27 22 P ly 2005 position, and an operating |lever 50 for operating
the lock lever 47 fromthe front side of the housing 2 (see FIG 19). The

| ock | ever 47 has a_shorier portion 47a  extending vertjcally, | onger
borti on- 47b ext end, FC HEFF5Snvh BIPET oht HT SO TRe 1D o dvor ©he
shorter

o the pickup roller 14 are first fed toward the reversing

roller 15 located behind the paper tray 7, and the feed

direction of each sheet of paper 3 is then reversed to

the frontward direction by the reversing roller 15. Each
sheet of paper 3 is next fed to the paper feed system 4
& {see FIG. 11}.

The sheet of paper 3 fed to the paper feed system
4 is pinched by the guide roller {not shown) and the
paper feeding portion 33a of the feed belt 33 and is
passed under the printer head 29 in proximity thereto. At
this time, printing on the sheet of paper 3ris effected
by the printer head 29.
| The printer 1.has a lock mechanism 46 for locking
an inserted condition of the ink cartridge tray 8 ih the
printer body 6 (see FIG. 19).

The lock mechanism 46 includes a lock lever 47
having an L-shaped configuration as viewed in side
elevation, a lock pin 48 fixed to the ink cartridge tray

8 and adapted to engage the lock lever 47, a return

spring 49 for returning the lock lever 47 to a given
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portion 47a, and a bent portion 47c fornmed between the shorter portion 47a
and the |longer portion 47b. The lock |ever 47 is pivot atﬂzyJLQYIBBBf’ted at
the bent portion 47c to the printer body 6. The return spring 49 is
connected at one end thereof to a front end portion of the |onger portion
- 47b so as to nornmally bias the |ock | ever 47 countercl ockw se about the
bent portion 47c as a fulcrum as shown in FIG 19. The | ower edge of the

| onger portion 47b of the |lock lever 47 is normally kept in abutnent

agai nst a stopper pin 51 provided in the printer body 6, by a biasing
force of theoketibn,Sphtingn48psoathaly 1&e=it oA@eEfor pQFd 00N rdy/ khies kept in
its substantially horizontal position. The |onger portion 47b of the | ock

| ever 47 hagoax hebati ¥el Yrbar geeWedbhe i Sidd e verid aaludidpet i@re and the
front end portion of the longer portion 47b is fornmed wth a cam groove 52

and a | ock pawl %3y 28 22 July 2005 The cam groove 52 has a width
substantially equal to or slightly larger than the dianeter of the lock pin

48. The can1grooveqﬁgaqﬁ&gpq%m%ﬁb tantiall hg?éggc?gk¥iogng79pens downwar d.

The | ower half of t cam groove 52 is deflec rontward toward the
| ower Openlggtending vertically, a longer portion 47b extending

horizontally frontward from the lower end of the shqrter
portion 47a, and a bent portion 47¢c formed between the
shorter portion 47a and the lbnger portion 47b. The lock
lever 47 is pivotably supported at the bent portion 47c
to the printer body 6. The return spring 49 is connected
at one end thefeof to a front end portion of the longer
" portion 47b so as to normally bias the lock lever 47

counterclockwise about the bent portion 47c¢ as a fulcrum
as shown in FIG. 19.

The lower edge ofrthe longer portion 47b of the
lock lever 47 is normally kept in abutment égainst a
étopper pin 51 provided in the printer body 6, by a
biasing force of thé return spring 49 so that the longer
portion 47b is kept in its substantially horizontal
position.

The longer portion 47b of the lock lever 47 has a
relatively large width in the vertical direction, and the
front end portion of the longer portion 47b is formed

with a cam groove 52 and a lock pawl 53.
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The lock paw 53 is forned on the front side of the qu%ﬁgﬁﬁrEiﬁg of the
cam groove 52. The |l ock paw 53 has a front edge forned %2P821 i ned
edge 53a inclined downward fromthe front end toward the rear end. The

|l ock pawl 53 further has a rear edge extending fromthe |ower end of the
i nclined edge 53a to the upper end of the cam groove 52. The upper portion
of the rear edge of the lock pawl 53, that is, the upper portion of the
cam groove 52 is formed as a | ocking portion 53b for |ocking the lock pin
48. The | ower portion of the rear edge of the lock paw 53, that is, the

| ower portion of the front €dg6.052tH8s £am GFPOVE, SarSi S10HTREUAS an
inclined edge inclined frontward toward the I ower end. This inclined edge

functions as a fQuldy 49323 ,LQr +REr hOLALRE aoPULEe 18-PREfALION in a

final stageig? el operation of the rnk cartridge tray 8 into the

printer body, 6 as, will_ -be hereipafter described A The
| ower portiéﬁ“ofﬁpﬁecﬁgagrgaﬁg %? ?ﬁge%g%q%?%%V%ﬂ%§§¥§;ﬁégﬁé' gg§én

inclined edge jnclined, frontward toward the |lower end. This inclined edge
functions a<ffif ARSRSOACPBYi%n 52b for performing a push-out operation in

‘an initial stage of the eject operatjon of the ink cartrjdge tr 8 from
the printer g The low%r halfpof the cam groove 52633 dé%iecte%y

frontward toward the lowe; opening.

The lock pawl 53 is formed on the front side of the
upper portion of the cam groove 52. The lock pawl 53 has
a front edge formed as an inclined edge 53a inclined
downward from the front end toward the rear end. The lock
lpawl 53 further has a rear édge extending from the lower
end of the inclined edge 53a to the upper end of the cam
groove 52. The upper portion of the rear edge of the lock
pawl 53, that is, the upper portion of the cam groove 52
is formed as a locking portion 53b for locking the lock
pin 48.
| The lower pOrtiqn of the rear edge of the lock péwl
753, that is, the lower portion of the front edge of the
cam groove 52 is formed as an inclined edge inclined
frontward toward the lower end. This inclined edge
functions as a'pull—in portion 52a for performing a pull-
in operation in a final stage of the insert operation of
the ink cartridge tray 8 into the printer body 6 as will

. be hereinafter described.
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body 6 as will be hereinafter described. A vertically el%ggzied hole 54 is
formed at an upper -end portion of the shorter portion 4 ly 28851 ock

| ever 47, and an engagenent pin 55 provided at a rear end portion of the
operating lever 50 is slidably engaged w th the el ongated hol e 54. The
operating lever 50 is longitudinally slidably supported to the printer
body 6. The rear end of the operating lever 50 is engaged with the | ock

| ever 47 as nentioned above, and the front end of the operating |l ever 50
projects frontward froma front panel 56 of the printer body 6. An

operating button 57 s fied tR.4hen HEonhcend of chhe gperating, | ever 50.
S

In the condition where the ink cartridge tray 8 i accommodated in the

upper space %Q?ﬁgetF% Eéi?gf&e@p ly {énéé§¥%4?éae ’iﬂéTin%%Ck pin 48 is

positioned i cking portion e cam groove of the I ock
cartridge 1oy R TRy RPA B8 e T O o RO AneRERTEo A o0 3 are.
connect ed mﬁ%h egchngther (S%§5'F|G' ZQ%. Tngeject operation and the
i nsert operat FBR-6P™Sthg § MDA T diftr tr Yy BRif9" REW BE d8YcPi bed. The
ej ect Operatﬁgghggu%hgpégg%fggtgﬂCEEEfgf¥g;§Iéiage of the eject

- operation of the ink cartridge tray 8 from the prinfer

body 6 as will be hereinafter described.

A vertically elongated hole 54 is formed at an

upper end portion of the shorter portion 47a of the lock

lever 47, and an engagement pin 55 provided at a rear end

portion of the operating lever 50 is slidably engaged.

with the elongated hole 54.

The operating lever 50 is longitudinally slidably
supported to the printer body 6. The rear end of the
operating lever 50 is engaged with the lockrlever 47 as
mentioned above, and the front end of the operating lever
50 projects frontward from a front panel 56 of the
printer body 6. An operating button 57 is fixed to the
front end of the operating lever 50.

In the condition where the ink cartridge tray 8 is
accommodated in the upper space 10 of the printer body 6
(see FIG. 28), the lock pin 48 is positioned in the

locking portion 53b of the cam groove 52 of the lock

- lever 47, thereby preventing frontward movement of the
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started by operating the operating button 57 in the ins%%%ﬁﬂ gﬁggition of
‘the ink cartridge tray 8 (see FIG 28). Wen the operati 4 57 is

manual |y operated, the operating lever 50 is pushed rearward, so that the
| ock lever 47 is rotated cl ockw se against the return spring 4.9 as shown
in FIG 21. As a result, the lock pin 48 relatively noves downward in the
cam groove 52, and when the |ock pin 48 cones to the | ower opening of the
cam groove 52, the |ocked condition of the ink cartridge tray 8 is
canceled. At this tine, the lock pin 48 is depressed frontward by the

push-out porthencazZbriageedray & he drowen spechienieh, the €am groove 52, so
that the ink cartridge tray 8 is pushed out frontward. As a result, the

two connect oesnddctand 38 k@ o seennestad-ddomieackRaehherneandsthe ink
cartridge tray 8 is slightly noved frontward (see FIG 21). 31 22 July

2005 Wien thegopggpator's hand is renoved fromthe operating button 57 in
this condition, the lock Iever 47 is rotated counterclockw se by the

return spring 49 an?*%%Q?eE%cgggkﬁtégniﬁ?gﬁgﬁgsffgfp%éﬁﬁggﬁﬁ%%LQﬁg edge 53a

of the lock paw 5 he 1o ever see at the | ock
pin 48 is f“%ﬂ@e{nfD¥§9t£{&5%V%¥é§té’will now be described.

The eject operation of the ink cartridge tray 8 is

started by operating the operating button 57 in the
~ inserted condition of the ink cartridge tray é (see FIG.
28} .

When the operating button 57 is manually operated,
the operating lever 50 is-pﬁshed rearward, so that the
lock lever 47 is rotated clockwise against the return
spring 49 as shown in FIG. 21.

As é result, the lock pin 48 relatively moves
downward in the cam groove 52, and when the lock pin 48
comes to the lower opening of the cam groove 52,'the
-iocked condition of thg ink cartridge tray 8 is canceled.
rAt this time, the lock pin 48 is depressed frontward by
the push-out portion 52b formed at the lower portion of
the cam groove 52, so that the ink cartridge tray 8 is
pushed out frontward. As a result, the two connectors 37
and 38 are disconnected from each other, and the ink
cartridge tray 8 is slightly moved frontward (see FIG.

21y .
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thereby further nove the ink cartridge tray 8 frontward Eq gbﬁ% 29).
Preferably, the sumof the frontward stroke of the |ock ‘i b t he
push-out portion 52b and the frontward stroke of the | ock pin 48 by the
inclined edge 53a is set equal to or slightly larger than the stroke of

di sconnection of the two connectors 37 and 38. Wen the |ock pin 48 is
separated fromthe l.ock |ever 47, the | ower edge of the | onger portion 47b
of the 1lock lever 47 comes into abutnment against the stopper pin 51 by
the biasing force of the return spring 49, so that further
count ercl ockwi se rotatenorchef opeealtecK sl beed 4% remoheddErad iy t he st opper
pin 51 and the longer portion 47b of the lock lever 47 is kept inits

hori zont al pesétading (lseetdh G/ &3 as 3nditidr)i $heondicki oayveirhe7i nk
cartridge tray 8 becones free (see FIG 23), and it can be easily drawn

out manual | yi§seetit&l SMNntdicWeiFicatiwrnd heejreClprapgr abi eagof the
ink cartridge tray 8 may be 32 22 July 2005 automatically performed by

using a | oading 1BehapisMsg | i tddSedBdehy the iiRidiialeastage Qéat&l@ ej ect
operation of the ink cartridge tray 8 is perforned by operating the

operating buitom &t hereby srking mafe 1dis YRk apeiati op) of sbhe ink

cartridge tray 8. nltlal stage, t is, until the carfrldge
that the lock pin 48 1s further moved frontward to

thereby further move the ink cartridge tray 8 frontward
(see FIG. 29). Preferably, the sum of the frontward
stroke of the lock pin 48 by the push-out portion 52b and
the frontward stroke of the lock pin 48 by the inclined
edge 53a is set equal to or slightly larger than the
‘stroke of disconnection of the two connectors 37 énd 38.
When the lock pin 48 is separated from the lock
lever 47, the lower edge of the longer portion 47b of the
lock lever 47 comés into.abutment against the stopper pin
51 by the biasing force of the return spriné 49, so that
 further counterclockwise fotation of the lock lever 47 is
.hindered by the-stoﬁper pin 51 and the longer portion 47b
- 0of the lock lever 47 is kept in its horizontal position
(see FIGS. 23 and 30).
In this cendition, the ink cartridge tray 8
becomes free (see FIG. 23}, and it can be easily drawn
out manually (see FIG. 30). In modification, the ejecf

ocperation cof the ink cartridge tray 8 may be
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connector 37 is disconnected fromthe body connector 38, :? rebgb%vely
| arge tensile force nust be applied to the ink cartridge:2 4%¥ ecause of
the resistance between the connectors 37 and 38. If this relatively large
tensile force continues to be applied even after disconnection of .the
connectors 37 and 38, the ink cartridge tray 8 is vigorously ejected at
the tine the connectors 37 and 38 are di sconnected, causing a possible
. accident. To prevent such an accident, the ink cartridge tray 8 is first
ej ected by operating the operating lever 50 until the connectors 37 and 38

are di sconnegtiedng s£€a1 Y Ger 20rhan 23) -wAfdEra thaGerneekansidf. and 38 are
di sconnected, the ink cartridge tray 8 is manually ejected (see FIG 23)

Accordingly, the inkqCcamntii d@@nelr a¥nd ¢aRchE1eseciedsafel Yoy FIG 30).
On the other hand, the insert operation of the ink™ cartridge tray 8 is

perf o o byomRuEl Ly GHSILSGNG.L s B 22 i 200 oLy dge Ly 8

~into the pri pody 6. W ( tray i's pushed into the

DS Dot i d el PUIL AR GRTSR 000 9PLTRp SRR LDl 1! e

V\h_en. t_he inktl?earetjrei,(ggeoptagra t'i801; So L%‘ﬁeh%rnkp%%bc%%idge tray 8.

In the initial stage, that is, until the cartridge
connector 37 is disconnected from the body connector 38,
a relatively large tensile force must be applied to the
ink cartridge tray 8 because of the resistance between
the connectors 37 and 38. If this relatively large
tensile force continues to be applied even after
disconnection of the connectors 37 and 38, the ink
cartridge tray 8 is vigorogsly ejected at the time the
connectors 37 and 38 are‘disconnected, causing a-ﬁossible
acéident.
To prevent such an accident, the ink cartridge

tray 8 is first ejected by operating the operating lever
50 until the connectors 37 and 38 are disconnected (see
FIGS. 20 to 22). After the connectors 37 and 38 are
disconnected, the ink cartridge tray 8 is manually
ejected (see FIG. 23). Accordingly, the ink cartridge
tray 8 can be ejected safely (see FIG. 30).

On the other hand, the insert operation of the ink

cartridge tray 8. is performed by manually pushing the ink
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the lock pin 48 operates to displace the |ock pawl 53 u I 2@8 that the
| ock lever 47 is rotated clockwi se against the return sgx?ﬂay ?see Fl G
25). The lock pin 48 is further noved rearward to pass the |ower end of
the I ock pawl 53 and to next enter the camgroove 52 (see FIG 25) In this

~condition, the connectors 37 and 38 have not yet been connected together,

but are about to start the connection (see FIG 32). Wen the |lock pin 48
is inserted into the cam groove 52, the lock lever 47 is rotated

counterclockwise by the return spring 49 and the lock pin 48 is depressed
by the pul | -carpoifigontb2p Hfidtre Weammrioowa Sbhdys@.that the | ock pin 48

.i's forced rearward by the pull-in portion 52b. Accordingly, the ink

cartridge tray 8 iswmvedher eakWabdtirodhe pukled iatouihed priwd esndody 6
(see FIG 26). Wen the lock pin 48 reaches the upper end of the cam

groove 52, tpainisr KE&@ehes the 100KidG PO tdor 53R to34nd2metly 2005  of
the lock pawl 53, the ink cartridge tray 8 is locked so that its

| ongi t udi nal 5 gRYeEENtnd S3ddh 4 @i S8 FIE £n oAt phlthS s&i B8, (e two
connectors 37 and 38 are connected together to effecp the el ectrical
connection pgé]g\ef&zépeﬁ Nk &aHfdd0e 419 . gndthe printer body 6 (see

When the ink cartridge tray 8 is further pushed,
the lock pin 48 operates to displace the lock pawl 53
upward, so¢ that the lock lever 47 is rotated cliockwise
against the return spring 49 (see FIG. 25).

The lock pin 48 is further moved rearward to pass
the lower end of the lock pawl 53 and to next enter the
cam groove 52 (see FIG. 25). In this condition, the
connectors 37 and 38 have not yet been connected together,
but are about to start the connection (see FIG. 32).

When the lock pin 48 is inserted into the cam
groove 52, the lock lever 47 is rotated counterclbckwise
5y the return spring‘49 and the lock pin 48 is depressed

by the pull-in portion 52b of the cam groove 52, so that
the lock pin 48 is forced rearward by the pull-in portion
52b. Accordingly, the ink cartridge tray 8 is moved
rearward to be pulled into the printer body 6 (see FIG.
26) . |

When the lock pin 48 reaches the upper end of ﬁhe

cam groove 52, that is, reaches the locking portion 53b
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FIG 28). In this manner, the final stage of the insert %ﬁ@gtﬁ@% of the
ink cartridge tray 8 is not required to be manually perf that the
insert operation of the ink cartridge tray 8 can be performed safely. If

t he connection of the connectors 37 and 38 in the final stage of the
insert operation is also manually perfornmed, a depression force applied to
the ink cartridge tray 8 during the insert operation nust be increased at
the tine the cartridge connector 37 starts to be connected to the body
connector 38. Accordingly, in the case that the printer body 6 is light in

wei ght,_the o Prixit elo il TRY B JTaYRA Y cLhagbOYE, | BoY easdycdepr essi on

force. To avoid thls un i rabl’e novement of e printer body 6, the

printer body, he helibinaithe [hoeheatags ofnife.faserLcopeeaton of

the ink cartrl ge tra ccording to this preterred enbodinent, the
final 35 2 gwly 2005 stage of the insert operation of the ink cartridge
tray 8 is perforned by the rotation of the lock |ever 47 driven by the

return spring 49, t nual jnsertion in the final ge i s not
requi red, thereby egF b?l ¢ he M abndie o Emist 3Jn&8§1%§blé'nnvenent of

the printer body
onnected together to effect the electrical connection

between the ink cartridge 19 and the printer body 6 (see
_FIG. 28).

In this manner, the final stage of the insert

operation of the ink cartridge tray 8 is not required to
. be manually performed, so that the insert operation of
the ink cartridge tray 8 canAbe performed safely.

If the connection of the connectors 37 and 38 in
the final stage of the insert operation is also manually
performed, a depression force applied to the ink.
cartridge tray 8 during the insert operation must be
increasea at the time the cartridge connector 37 starts
to be connected to the body connector 38. Accordingly, in
the case that the printer body 6 is light in weight, the
‘printer body 6 may be moved by the above increased
depression force. To avoid this undesirable movement of
the printer body 6, the printer body 6 must be held in
the final stage of the insert operatioh of the ink
cartridge tray 8.

According to this preferred embodiment, the final
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Further, the lock pin 48 relatively inserted into the canhﬁho 3@ 52 is
held at the | ocking portion 53b to |ock the ink cartridd%Z ﬁ% Sinsert ed
inthe printer body 6, thereby preventing undue renoval of the ink
cartridge tray 8 fromthe printer body 6. Thus, the eject operation and the
insert operation of the ink cartridge tray 8 and the | ocking operation
t hereof can be perforned safely and reliably by providing the |ock
mechanism 46. In the printer 1 according to this preferred enbodinent, the
insert and eject operations of the ink <cartridge tray 8 are perfornmed by
t he slide nechanis Accordingly, a known slide.nechanismfor_ a tape
cassette orsﬁéﬁ?sg}cﬁﬁ?r%Qﬁﬁféﬁ eI €F Ry Bgiu§€5téﬁggefBFayt e slide
mechani smfor the ink cartridge tray 8, so that this slide_nechanismcan
be realized W tPRFPEIeR iRRIYe Sidsite gt Pdctthife L1oFKk LRESpr At BF1Y®RAccor di ng
to this preferred 36 22 July 2005 enbodinent, the ink cartridge 19
i ncl udes. t hePY nkhe afkt g smdinche Dor iset éhakemanreli Aregrated wntbkheach
other, so that an ink passage between the ink tank 28 and the printer
head 29. can b:dbreabeasi=a mosednspacde (hecabseeltinénpnknpaskage is
~entirely formed in the ink cartridge 19). Accordingly, as conpared with a
case where tdimovakoroblem of undesirable movement of the printer body

6.
Further, the lock pin 48 relatively inserted into
the cam groove 52 is held at the locking portion 53b to

lock the ink cartridge tray 8 inserted in the printer

~body 6, thereby preventing undue removal of the ink
cartridge tray 8 from the pfinter body 6.

Thus, the eject operation and the insert operation
of the ink ca;tridge tray 8 and the locking operation
thereof can be performed safely and reliably by providing
the lock mechanism 46.

In the printer 1 according to this preferred
embodiment, the insert and eject operations of the ink
cartridge tray 8 are performed by the slide mechanism.
Accordingly, a known slide mechanism for a tape cassette
or a disc cartridge, for example, may be used also for
the slide mechanism for the ink cartridgé tray 8, so that
this slide mechanism can be realized with a relatively.
simple structure.

In the printer 1 according to this preferred
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tank 28 and the printer head 29 are separated fron1each(g§hqr Qsproblem
of ink | eakage or the |ike can be suppressed. The print ﬁfy?ﬂ pr esent
invention is applicable also to a separate type such that a printer head
is provided in an ink cartridge tray and an ink tank is replaceably
mounted to the printer head. Wiile the two connectors 37 and 38 are used to
supply power fromthe printer body 6 to the printer head 29 provided in

~the ink cartridge 19 in this preferred enbodinent, the two connectors 37

and 38 nmay be used for communication between the ink cartridge 19 and the
printer body<BPPE§RrELngthAf dhlatd ohrbioe W | hikcloades itdge 109 taedng8nabl e) ,
e.g., various itens of information such as the remaining anount of i nk,
the kind of BpR, thadrtrhetedaheadf2 raimifeaptatel ofitimkeadtidtherhe sionk _
cartridge tray 8 is linearly inserted/ejected into/fromthe printer body 6
by the slidehatchanisk pasthis prefern ethenhoditent ,2e@mndkhd? 22 July
2005 cartridge tray may be integrally provided inside a rotary door

pi vot abl y suppbnted heatihe9 peamties ﬂuxhédiaérhtdmdgedxﬁ?acé:h@ebg&sgartridge
tray is pivotally noved relative to the printer body to effect the

i nsert/ej ecttopeidkipas 0hgt hes i die carity idaendd ay M it he Rekaker 1
according to this preferred
' 19) . Accordingly, as compared with a case where the ink
tank 28 and the printer head 29 are separated from each
other, a problem of ink leakage or the like can be
suppressed. The printer of the present invention is
applicable also to a separate type such that a printer
head is provided in an ink cartridge tray and an ink tank
.is replaceably mounted to the printer head.
While the two connectors 37 and 38 are used to
supply power from the printer body 6 to the printer head
29 provided in the ink cértridge 19 in this preferred
embodiment, the two connectors 37 and 38 maj be used for
:communication between the ink cartridge 19 and the
rprinter body 6 regafding information on the ink cartridge
19 ({(consumable), e.g., various items of information such
as the remaining amount of ink, the kind of ink, and the
date of manufacture of ink.
While the ink cartridge tray 8 is linearly

inserted/ejected into/from the printer body 6 by the

slide mechanism in this preferred embodiment, an ink
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enbodi mrent enploys a line head as printing neans, a serial scanning type
printer head may be used in the present invention. In tRA%JWn2805the
‘serial scanning type printer head may be provided on an ink cartridge tray
so as to be novable in a direction perpendicular to the paper feed
direction. Wiile the present invention is applied to a printer as conputer
_peripheral equipnent in this preferred enbodinent, the present invention
may be applied to any inmage form ng neans for formng an inmage (inclusive
of characters) on a sheet of paper, such as a copying machine and a
facsimle. Ruitfieidgd herpf iy 1 RIS a1 YNRheliiblliednt9aanai phrh e} type
printer head, but also to an ink ribbon type printer head. It should be

noted that tde,SReeidd£BNaRR AN oS U GhHE ;e_)r%t%%CBoew%.deIagﬂrﬂ%d in this

preferred enbodinent are nerely illustrative and that the scription

thereof is noled 0 fif castiad arl Liakli 0d 38 82,41y, 8008 LLhg, sope of

the present invention. As appare above scri ption, ere

provi ded acggiqgﬁgrhglﬁﬂﬂgigﬁﬁéGOEOtQgégg%s%g%_Egggggkégﬁg@ printer having

a printer b a consuna relat to printing , the consunmabl e
being repl acgahl s JPUY §9.d 1805 A4GEL ody, the consumeble having a

oper

While the printer 1 according to this preferred
.embodiment employs a line head as printing means, a
serial scanning type printer head may be used in the
present invention. In this case, the serial scanning type
printer head may be provided on an ink cartridge tray so

.as to be movable in a direction perpendicular to the
paper feed direction.

While the present invention is applied to a
printer as computer peripheral equipment in this
preferred embodiment, thé present invention may be
applied to any image forming means for forming an image
tinclusive of characters) on a sheet of paper, such as a
copying machine andla facsimile. Further, the printing
means is not limited to an ink jet type printer head, but
also to an ink ribbon type printer head. :

It should be noted that the specific shape and
structure of each part described in this preferred

embodiment are merely illustrative and that the

description thereof is not to be construed as limiting
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printer head, the prlnter conpr|5|ng a consumabl e tray nmovabl rOV|ded in
the printer body for detachably storing the consumable éﬁbhHYé

connectors for connecting the printer head and the printer body; the
connectors being connected or disconnected by the insertion or ejection of
t he consumabl e tray into or from the printer body. Wth this
configuration, the replacenent of the consunable can be very easily
performed by sinply ejecting the consumable tray fromthe printer body.

" Thus, it is possible to provide a printer inproved in usability.
FurthernDre time and effort for connect;on of the consumable and the
printer h&ha 8FEPROPE 1 BB PR S Hh R FRP t %t ri cal connectlon bet ween t he
printer head and the printer body can be effected by nply inserting the
consumabl e tray iAft GPPRESHL Aol Eéﬁyabpﬁér€8§06F§5%P9 F%%?%v?%g t he

wor kabi l'ity. According to the invention as defined in claim2, 39 22 July

2005 t hepeonsdRabiece¥@yng stqrova eyt L 5|t RBFEea GAVENdliati ve to t he
printer body. Accordingly, a structure for effecting the novenent of the
consunabl @ prayteanhieingiapyineer Pedwraidg tapnshmabdeemeileteds defi ned
inclaim4, the printer further conprises depression neans for
to printing means, the ;onsumable being replaceably
mounted in the printer body, the consumable having a
printer head, the printer comprising a conéumable fray
movably pfovided in the printer body for detachably
storing the consumable and a pair of connectors for
~connecting the printer head and the printer body; the
connectors being connected or &isconnected by the
insertion or ejection of the consumable tray into or from
- the printer body.
With this configuration, the replacement of the
consumable can be very easily performed by simply
ejecting the consﬁmable tray from the printer body. Thus,
it is possible to provide a printer improved in usability.
Furthermore, time and effort for connection of the
- consumable and,the printer head are not required, and the
electrical connection between the printer head and the
printer body can be effected by simply inserting the
consumable tray into tﬁe_printer.body, thereby greatly
improving the workability.
According to the invention as defined in claim 2,
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depressing the consumeble tray inserted in the printer body against a
sheet of paper. Accordingly, the printer head can be po@?bﬁ&hg@p%inply and
reliably with respect to the sheet of paper. According to the invention as
defined in claim5, the printer further conprises positioning neans for
positioning the consumable tray in a direction of insertion of the
consunmabl e tray into the printer body. Accordingly, in the case that the
printer body is provided with a printer head, the printer head can be
reliably positioned with respect to the sheet of paper. According to the
invention as defined. in claim6, the printer further conprises
positioning nmeans for positioning the consumable tray in a direction

across a gﬁﬁeQ%Egﬁﬁﬁbﬁ%twg%@'E@enﬁﬂg%ﬂga%gggt%ﬁ!dggggérggggk.Of paper

Accordingly, in the case that the printer y is Vi With a printer

head, the ' head n |y el J.abl sitioned with
respect toEﬁﬁgkgﬁge?%ofggagggﬁﬁ%gg%Pé&ﬁg %gggﬂ% %%$€é§%é§€r% £¥%% pr esent

i nvention, er.e vi_ded rinter having a printer  body and a
consunablef%glgﬁgg%thgr%%%iﬁ%vgggﬁs,OghiﬁecgﬁgﬁﬁﬁﬁgiebEFﬁﬁ g@ﬁlﬁ%eably
nount ed insggelp%kgter body, the printer conprising a consunmable tray
novabl y pr Ovi ed |H"the printer body for detachably storing the

According to the invention as defined in claim 4,
the printer further comprises depression means for
depressing the consumable tray inserted in the printer
body against a sheet of paper. Accordingly, the printer

hpead can be positioned simply and reliably with respect
to the sheet of paper.

According to the invention as defined in claim 5,
the printer further comprises positioning means for'
positioning the consumable tray in a direction of
insertion of the consumable tray into thekprinter body.
chordingly, in the case that the printer body is
provided with a printer head, the printer heaq can be
reliably positioned with respect to the sheet of paper.

According to the invention as defined in claim 6,
the printer further comprises positioning means for
positioning the consumable tray in a direction across a

- gap defined between the consumable tray and a sheet of
paper. Accordingly, in the case that the priﬁter body is

provided with a printer head, the printer head can be
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consumabl e; a first connector provided on the consumabl e _ or t&s gonsunable
tray, and a second connector provided in the printer bod§2J¢3 g fecting
the electrical connection between the printer body and the printing neans
to drive the printing neans; the first connector being connected to the
second connector when the consumable tray is inserted into the printer
body. Wth this configuration, the replacenent of the consunmable can be
~very easily perforned by sinply ejecting the consunable tray fromthe
printer body. Moreover, the electrical connection between the consumable
and t he preatieblporpsddnobedefficbt edsbycsi tpl yhei sbeeti n§ pheeconsunabl e
tray into the printer body. Thus, it is possible to provide a printer
i nproved in usabhddceydiigcbe damgther tdepeayenf | tine gsrekedntned in claim8,
the first connector is provided on the consumable related to printing
means. Acdewvdhndgby, eheetriieabreoothdeadt noprihebwetavinfoanptindeon the
consunmabl e and the printer 41 22 July 2005 body or a conponent attached to

the consupBlleanadat BenspmbBler rBodyegatobprahteall ¥esnde, taad a structure
for effecting the electrical connection can be sinplified. According to

the inventbpBumsbUef beeHyl Pephab8hliy HHEn8EQONH €RABNEFIREa}ShSYPPOrted to
the printer body so as to be novable in a plane perpendicular to a
directi onthe printer comprising a consumable tray movably provided
in the printer body for detachably storing the
consumable; a first connector provided on the consumable
or the consumable tray, and a second connector provided
in the printer body, for effecting the electrical
éénnection between the printer body and the printing
meané to drive the printing means; the first connector
being connected to the second connector when the
consumable tray is inserted into the printer body.
With this configura£ion, the replacement of the
consumable can be very easily berformed by simply
ejécting the consumable tray from the piinter body.
Moreover, the eléctrical connection between the
consumable and the printer Eody can be effected by simply
inserting the consﬁmable tray int§ fhe printer body. Thus,
it is possible to provide a printer improved in usability.
According to the invention as defined in claim 8,
the first connector is provided on the consumable related

to printing means. Accordingly, electrical connection

between information on the consumable and the printer
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of insertion of the consumable tray into the printer body. Accordingly,
even when the first and second connectors are not alignégcin %@6§rting t he
consunabl e tray into the printer body, the msalignnen aﬂw asily
corrected. Further, the dinensional accuracy in the first and second
~connectors, the printer body, and the consunmable tray can be set rough,
thus contributing to a reduction in nmanufacturing cost. According to the
invention as defined in claim10, the printer further conprises a guide
menber for aligning the first connector to the second connector in
to the

~.inserting the.,consumable tray i riq%g% body. A cordingly, t he
first and secomd %%n%e%?%‘?%n%%% B 1I5hnY FESEEGa L Eg8PHe "By si nply
inserting the consumable tray into the printer body. Accordin% to the
invention afdEtiHed®IF 2l MALITeHe priader G FhétT¥6HIEEsé8%a | ever
for nmoving the consuneble tray in a direction of ejection of the 42 22
July 2005 consimelte thensiedmiard sranmesit isedFapy ben sampdat ied.
corresponding to a stroke of disconnection of the first and second
connect ors connect é¢cP&garleito Abeoiavagtyon ehedobikediintylaine ection of
the consumable tray from the printer body can be inproved. According to
the inventi omas aeficherbrinediai mslZupported to the printer body so

as to be movable in a plane perpendicular to a direction

of insertion of the consumable tray into the printer body.

Accordingly, even when the first and second connectors

are not aligned in inserting the consumable tray into the

printer body, the misalignment can be easily corrected.

Further, the dimensional accuracy in the first and second

connectors, the printér body, and the consumable tray can

be set rough, thus contributing to a reduction in

manufacturing cost.

According to the'invention as defined in claim 10,

the printer further comprises a guide member for aligning

the first connector to the second connector in inserting

the consumable tray into the printer body. Accordingly,

the first and second connectors can be reliably connected

together by simply inserting the consumable tray into the

printer body.

According to the invention as defined in c¢laim 11,

the printer further comprises a lever for moving the

consumable tray in a direction of ejection of the
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the printer further conprises a |lever for noving the congjaBl2005 ay in a
direction of insertion of the consumable tray into the printer body by an
amount corresponding to a stroke of connection of the first and second
connectors. Accordingly, even when the printer body is light in weight, it
is possible to reliably prevent the printer body from being noved in
inserting the consumable tray into the printer body. 43 22 July 2005
CLAIM5S 1. A printer having a printer body and a consumable related to
printing neans, said consumable being replaceably nounted in said printer
body, said cmrsumsile Hadyng mwmpring rihead, bsakdppr LAt §houkPNPri SiNg: a
consunmabl e tray novably provided in said printer body for detachably

storing sai d cconsspabiddngand & Raidoxdf ogoansebansctoLnCcRNERLi PP, @i d
printer head and said printer body; said connectors Belng connected or

di sconnect ed syt slelt@niNSBRHRR s BlRRLLRRA0F o581 H.FONSUMBNl & tray into or
fromsaid printer body. 2. Theopﬁ nfer a§c8r§?§§£ﬁ89c|§§g§§§é% Fein said

Egg;unﬁb|e t R %%rﬁﬁ%@@h%yb$fae§EE@%OBpS%a£L8nc5§ég%égfe {gg;qggnﬁrinter
the printer body can be improved.
According to the invention as defined in claim 12,

the printer further comprises a lever for moving the
consumable tray in a direction of insertion of the
consumable tray intoc the printer body by an amount

“Rcorresponding to a stroke of connection of the first and
second connectdrs. Accordinély, even when the printer
body is light in weight, it is possible to reliably

..prevent the printer body from being moved in inserting

the consumable tray into the printer body.

43




3. The printer according to claim11, further conprising de&;es§r n nmeans
for depressing said consunable tray inserted in said prﬁ%% Y Qg agai nst
a sheet of paper..4. The printer according to claim1, further conprising
positioning nmeans for positioning said consumable tray in a direction of
insertion of said 44 22 July 2005 consumable tray into said printer body
5. The printer according to claiml1, further conprising positioning neans
for positioning said consumable tray in a direction across a gap defined
bet ween said consumable tray and a sheet of paper. 6. A printer having a
printer body and a consunmable rel atgd, s printing neans, said consunmable
bei ng replaceably nounted in said printer body, said printer conprising: a

consunabl e tray ,nmoval| rovided _i.n said printer ody for detachably
storing said consuma é’;ﬁé& T S VO Ec BT v iPRY %4 d consumabl e or

sal d_consyipblc. 12y, ANLE 36000d, £ONDEEL L, Pr o] dedoh D aatdpri nt er body;
wher ei n sai &?I rs COﬂﬂGC?OI’ a second connett or are aaap eg to effect

the el ectyical connectiop, betueen, sai g, paipLer body,gpd said printing

consumable having a printer head, said printer
comprising:

a consumable tray movably provided in said printer
body for detachably storing said consumable; and

a paif of connectors for connecting said printer
?Qad and said printer body;

said connectors being connected or disconnected by
the insertion or ejection of said consumable tray into or
from said printer body.

2. The printer according to claim 1, wherein said
consumable tray is movable by a slide operation relative

to said printer body.

3. The printer according to claim 1, further
comprising depression means fo; depressing said
consumable tray inserted in said printer body against a
sheet of paper.

4, The printer according to claim 1, further
comprising positioning means for positioning said
consumable tray in a directionkof insertion of said
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said printing nmeans; and said first connector is connected tqo said second
connector when said consumable tray is inserted into sai@#ﬂygp@? body. 7.
The printer according to claim®6, wherein said first connector is provided
on said consumable. 8. The printer according to claim®6, wherein said
second connector is supported to said printer body so as 45 22 July 2005
to be novable in a plane perpendicular to a direction of insertion of said
consunabl e tray into said printer body. 9. The printer according to claim
6, further conprising a guide nmenber for aligning said first connector to

sai d secop g&ﬂg@féO{rgg inssrting ﬁg&gtegogégggble tray into said printer
accord [

body. 10. e printer Ing toclaim®6, further conprising a |ever for

nmovi ng said consgnaq%%rb%§é§%% A h8e QR of 8ieqt i on,Qf 5ai d consumabl e

tray fromsaid prin y an anourit corresponding to a stroke of

di sconnection of.said first _and second nnect ot nn d together. 11.
The pri nt &PRRECoHES BT bE EPAE DGR T ¢ het Poshos PRERG S5t8ver for moving
sai d consunmabl e tiay in_a, dirgctioF.of i nsertion_ of ga%d consumabl e tray
into sai d°°PF AR CbbESY by ah ADEREI R PEERBRIFNGP S %P?gke of
connection of said first and second connectors.

between said consumable tray and a sheet of paper.

6. A printer having a printer body and
a consumable related to printing means, saild consumable
‘being replaceably mounted in said printer body, said
printer comprising:
a consumable tray movably provided in said printer
body for detachably storing said consumable;
a first connector provided on said consumable or
said consumable tray; and
a second connector p;ovided in said printer body;
wherein said first connector and SQCOnd connector
are adapted to effect the electrical connection between
. said printer body and said printing means so as to drive
said printing means; and said first connector is
connected to said second conneptof when‘said consumable
_tray is inserted into said printer body.
7. The printer according to claim 6, wherein said
first connector is provided on said consumable.
8. The printer according to claim 6, wherein said
.éecond connector is supported to said printer body so as
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46 ABSTRACT Disclosed hereinis a printer having a printer bod and a
consunabl e related to printing nmeans, such as an inkth%3#W§8%9ﬁd an ink
ri bbon, wherein the consumable can be very easily replaced and the

el ectrical connection between the consumable and the printer body can be
easily effected. In a printer (1) having a printer body (6) and an ink
cartridge (consunmable related to printing neans) (19) replaceably nounted
in the printer body, an ink <cartridge tray (consumable tray) (8) for
detachably storing the ink cartridge is novably provided in the printer

connect or {385 BreeR 8t it R REEPepTts  AEn b R =E PR e tray i
inserted iﬁgégtggg QEiQQEé Q ggumable tray into said printer body.
9, The printer éccording to claim 6, further
comprising a guide member for aligning said first
connector to said second connector iniinserting said
consumable tray into said printer body.
10. The printer according to claim 6, further
comprising a lever for moving sald consumable tray in a
direction of ejectioh of said consumable tray from said
printer body by an amount corresponding to a stroke of
disconnection of said first an& second connectors
connected together.
11. The printer according to claim 6, further
comprising a lever for mpving said consumable'tray in a
direction of insertion of said consumable tray into said
printer body by an amount corresponding to a stroke of

connection of said first and second connectors.
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22 July 2005

ABSTRACT

Disclosed herein is a printer having a printer body
and a consumable related to pﬁinting means, such as'aﬁ
ink cartridge and an ink ribbon, wherein the consumable
can be very easily replaced and the electrical connection
between the consumable and the printer body can be easily
effected. In a printer (1) having a printer body (6) and
an ink cartridge (consumable related to printing means)
(19) replaceably mounted in the printer body, an ink
cartridge tray (consumable tray) (8) for detachably
-storing the ink cartridge is'movably provided in ther
printer body. A connector (37) provided on the ink
cartridge is connected to a connector (38) provided in
the printer body when the ink cartridge tray is iﬁserted

into the printer body.
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