;e3ef | X6Tf$ DESCRI PTION Printer Technical Field The present inuamgrﬁgoz &

relates to a printer for printing an image (inclusive of charactefs) bn-a

sheet of paper, such as a copying nachine, a facsimle, and a printer as

conput er peripheral equi pnent, and i rly to a techni que for
greatly facilitating the replacenen??mmmm@wmmgyﬂﬁble related to printing

- means, such as an ink cartridge and an 1Dk r1 and also facilitating the
el ectrical connection between the consuneff®*and a printer body. Background
Art Wth the recent w despread use of a conputer, a printer as conputer

peri pheral equi pnent has al so becone w despread. Such a printer enploys
various types of printing nmeans foPESERERTI®NY 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. 1 In such a conventi onal

printer, homeieterthe ink cartridge or ink rj i | aced by first
renoving a cover, upper lid, or side lid fro""mmmmmmwmmrbody to expose the
ink cartridge or ink ribbon and next renoving el cartridge or ink

ri bbon fromthe printer body. Thus, the replacen®if”of the ink cartridge or
i nk ribbon tschhped] espsmpyor there is a case that the ink cartridge or ink

ri bbon cannot be replaced by any persons other than a skilled person

knowi ng the know how g3d sReittisviRtaheckehprbhetbenl geepeat work (first
problem. Further, in the case that electrical connection nust be nade

bet ween theppripl gl Dodinand & CONPONANt, Atdached 4,q)t he inlreart pigdge or
ink ribbon,” 1t I's hecessary to connect the 1nk cartridge or i1nk ribbon
’ paper, such as a copying machine, a facsimile, and a
printer as computer peripheral equipment, and more
particularly to a technique for greatly facilitating the
replacement of a consumable related to printing means,
such as an ink cartridge and an ink ribbon and also

facilitating the electrical connection between the

consumable and a printer body.

Background Art

With the recent widespread use of a computer, a
printer as computer peripheral 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.



T

t hrough a cable or connector to the printer body independently of mounting
of the ink cartridge or ink ribbon into the printer body. Thus, this
_connection work is troublesonme to result in |ow workability (second
problem) . It is accordingly an object of the present invention to provide
a printer which can greatly facilitate the replacenent of a consunable
related to printing nmeans, such as an ink cartridge and an ink ribbon and
can also facilitate the electrical connection 2 bet ween t he consumabl e
and the printer body. Disclosure of Invention According to an aspect of the
present invention for solving the first problem nentioned above, there is
provi ded a printer IRasiualy a perreetipvdy BRENBCEonReweDte rdtatigtkt o
printing neans, the consunmabl e being replaceably nounted in the printer
body, the pramterdgectudinmg =idors urmabie tacad iy dding tpreviogtédgi & t he
printer body for detachably storing the consumable. Wth this

confi gur at i cewet heapmpt acehenir ofiddd ichrisuwmall @ rdanere bodyy teasi | y
performed by sinply ejecting the consunable tray fromthe printer body.
Thus, it i sepessd bttee timipranm e dgeprdmtierk iripbeve dnidn nékabirknbyindccor di ng
to anot her aspect of the present invention for solving the second problem
menti oned abweinit hederdSagy o4 detk aripyoH erdrawined pa iBfieRt 8bdbody and a
consunabl e related to printing nmeans, the consunabl e being replaceably
nmount ed in $f\gs prinyd efePotlemdhie & idHe N Taddirngior eensuwaklgprbhay
nmovably provided in the printer body for detachably storing the consunabl e;
a first CONNECLas,praudech.OnHdl CONSHMBAlE ol R CORgURBRLS by, and a
second connector provided 1n the printer body; the first connector being

connected t@ tHf 3ipbon 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
necessary to connect the ink cartridge or ink ribbon
through a cable or connector to the printer body
independently of mounting of the ink cartridge or 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



- second connector when the consumable tray is inserted into the printer
body. Wth this configuration, the replacenent of the consunable can be
_very easily performed by si rrply ej ecting the consumable tray fromthe
printer body. Mreover, the electrical connection between the consumabl e
and the printer body can be effected by sinply inserting/ejecting the

wwconsumabl e tray into the printer body. Thus, it is possible to provide a
printer inproved in usability. Brief Description of Drawings FIG 1 is a
perspective view showing a first preferred enbodi nent of the printer
according to the present invention in the condition where an ink cartridge
tray i s ej dutteker dinea deassimay lendndntherkpeanteirdgedys renoved fromthe ink
cartridge tray. FIG 2 is a plan view of the printer with its internal
structure partially shown in the condition where the ink cartridge tray is
ejected fromthe housing. FIG 3 is a plan viewsimlar to FIG 2, show ng

a condi ti omiwhareeure dMmK ne@mttriiotige tray is fully inserted in the housing.
FIG 4 is a longitudinal sectional view show ng an 4 essential part of

the printer in thaceerdihyoRoWARr 8shbEL| K €Ré tFTskent raywdrscfail 1864 nsert ed
in the housing. FIG 5 is an enlarged sectional view of an essential part

of the pri 'Hcﬂ_rmn%h‘%\Mengl%s(%O@)@'oﬁo'l%Eﬁ }nléﬁftlgﬁfaer gnBPsi t LRBLAgL L he i nk .
cartridge tray in the housing. is aviewsimlar to FIG 5, show ng

a condi tiog, éfedt e g1 Q3 b 'quAG gr B)élh%eli’oﬁb&yo&ﬁé kncbhsuhoysing. FIG

7 is an enlarge ectional view show ng
related to printing means, the consumable being

replaceably mounted in the printer body, the printer
including a consumable tray movably provided in the
printer body for detachably storing the consumable.

With this configuration, 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 for solving the second problem mentioned above,
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 including 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; the first connector being connected to the



"positional relation between a printer head and a sheet of paper. FIG 8 is
an enl arged sectional view show ng a condition where the sheet of paper is
_caught by the printer head to incur jamming. FIG 9 is a perspective view
showi ng a condition where an upper cover is opened to renove the janmed
sheet of paper. FIG 10 is a perspective view show ng a second preferred
-enbodi nent of the printer according to the present invention in the
condition where an ink cartridge tray is ejected froma housing, an ink
cartridge is renmoved fromthe ink cartridge tray, and an upper cover is
open. FIG 11 is_a longitudinal sectional viewshowng 5 1 an essential
part of theSPFPRfl eFORREEHRL CBIRT thilsh AT B He itheYcart ing§etelay is fully
inserted in the housing. FIG 12 is a plan view of the printer with its

i nternal stiwe? ukke parintgy yoahibwn in the condition where the ink cartridge
tray is ejected fromthe housing. FIG 13 is a plan viewsimlar to FIG
12, showi ng a conditlitbntiher eonhéginkttant rtdgerepbycémeriuldfy thserted in
the housing. FIG 14 is a plan view of the ink cartridge in the second
preferred embvoshmEnte ddriGbd5Srdry aeasdry gefairimed by shepilgk cartridge
shown in FIG 14. FIG 16 is a plan view of a body connector provided in

t he housi ngej ¢ct ey sEoOEbiy el et reibdiokerthe Pr@ntd? bsdg.front

el evation of the body connector shown in FIG 16. FIG 18 is an expl oded

per spect i veuys & ShOWHY &1 JBiiRia 10fcJmiutdikRg baewkedy teennector to a
holder. FIG 19 is an expl oded perspective view of a | ock
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 view 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 is a plan view of the printer with its
internal structure partially shown in the condition where
the ink cartridge tray is ejected 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 sectional view showing an



‘mechanism FIG 20 is a side view showing a condition where the ink
cartridge tray fully inserted in the housing is | ocked by the | ock
.mechanism 6 FIG 21 is a side view showing a condition where the ink
cartridge tray is pushed out of the housing by a |l ock |ever fromthe
condition shown in FIG 20. FIG 22 is a side view show ng a condition
~where the ink cartridge tray is further pushed out of the housing by the
| ock I ever fromthe condition shown in FIG 21. FIG 23 is a side view
showi ng a condition where the ink cartridge tray is nade free fromthe
condition shown in FIG 22. FIG 24 is a side view show ng a condition
where the iaksearial dgeriraly the ipwiartad imttd e wenddidiong waedeatheck pin is
about to start acting on the lock lever. FIG 25 is a side view showi ng a
condi ti on whekecaheridge caray iidgefullay lirsenirachdm ithse hosd ifigom t he
condition shown in FIG 24. FIG 26 is a side view show ng a condition
where the | ock pinEAIS.dépiesaedehyaagpdl bechipoalivhewfofhaenl| ock | ever to
mechani cally pull the ink cartridge tray fromthe condition shown in FIG
25. FIG 27ecssentsallepyteveshevd ngcintdaackaethandnd & eonsidhsequenistt o t he
condition shown in FIG 26. FIG 28 is a |ongitudinal sectional view

show ng a ceagbté opohelehide MK 6ol tdd g8 dgeatt ray fidl lthel RoRGERE.7  In
t he housing and a cartridge connector provided on the ink cartridge is

connected to the bedy . c@nAecCkoyiel! Gin2akStd ¥IEW §i Mhawisg £1G 28,
show ng a

condition where the ink cartridge tray is positioned in

the housing.

FIG. 7 1s 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 cover 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



*condition where the ink cartridge tray is pushed out of the housing by the
| ock | ever operated by an operating |ever and the cartridge connector is
_di sengaged fromthe body connector. FIG 30 is a viewsimlar to FIG 29,
showi ng a condition where the ink cartridge tray is made free and fully
drawn out of the housing. FIG 31 is a viewsimlar to FIG 30, showing a
scondition 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
viewsimlar to FIG 31, showing a condition where the ink cartridge tray
i s mechani c@lt |SSRN T iR tHe HoudHg Uy the theckorgv&d ogr rheneby a
return spring, and the cartridge connector starts to be connected to the
body connectlr . iiBestanNbolddort@ar rid fpldn inseritedenn sheSbauspnef.erred
enbodi ments of the printer according to the present invention will now be
described with 8 FIGeféRenceatplahevaevachetherpmimgs: wAfh rists preferred
enbodi ment of the printer according to the present invention is shown in
FIGS. 1 to 2Bterheel fdtmictpref erard afiyodihemt ins tihet epdedd tionseheeet he
first problem nentioned above. The first preferred enbodi nent shown is an
applicationtipd ide qeseidgd RRAL 118N i@k es0feall edel hBashaad type ink jet
printer. Reference nuneral 1 generally denotes such a printer, which has a

boxl i ke housing 2 swbstantial hypihatieagdsimiids verdical 18] racdiny A
mechani cal section 5 including a paper feed system4 for feeding a sheet of
a condition where the ink cartridge 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 preferred
embodiment.
FIG. 17 is a front elevation of the body connector
shown in FIG. 16.
FIG. 18 is an exploded perspective view showing a
manner of mounting the body connector to a holder.
FIG. 19 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.



paper 3 is accommpdated 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 accommodati on spaces 9 and 10 for respectively 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 allowng insertion/ejection of the paper tray 7 and the

ink cartridge tray 8, so that the openings 11 and 12 conmuni cate with the
accommodati on spaces 9 and 10, 9 respectively (see FIG 1). The paper
tray 7 is renovably nounted in the |ower space 9 so as to be slidable by a
sl i de mechani sm (nBIGshdhn}s anside chrii shoninher ecanhl Papermhar®y 7 has
been renoved fromthe housing 2, a plurality of sheets of paper 3 are
suppl i ed t chehelrnfaper tirdigge7 traypdshppsaed ¢8tf of phshhaygsupgtheg sheets of
paper 3 is provided on the |ower inner surface of the paper tray 7 at a
front end pordk dreviherfewin thee cohedtts oaf sphaper i8 8T6redl0in the paper tray 7
are slightly pushed up at their rear end portions by the push plate 13, and
t he uppernost sheeF1ef papes 3 sbdPressedklmwingiLkagpndiddiar weieo be

herei nafter described (see FIG 2). The uppernost sheet of paper 3 picked

up by the pirkumy ddrerikgd $r@Rce sl edritawar gughegabuendrperti on of the
housi ng 2 and next fed back toward a front end portion of the housing 2 by

a reversi NhJguliRy thd i TEMer sdvidr kol 18014 Oy Of 1 dlingh dveh Of n t Feg Sheet
of paper 3 being Ted (see FIG 2) . The ink cartridge tray 8 is al so
renovably mpunted in the upper space 10 so as to be slidable by a slide
mechani sm (not shown). The rear half of the ink cartridge tray 8 is forned

with a storage SpaﬁfG}72§U{§Ogngfggk%&é% showing a condition where
the ink cartridge tray is made free from the condition
shown in FIG. 22.

FIG. 24 is a side 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 from the
condition shown in FIG. 24.

FIG. 26 is a side view showing a condition where
the lock pin 1s depressed 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
subsequent to the condition shown in FIG. 26.

FIG. 28 is a longitudinal sectional view showing a

condition where the ink cartridge tray is fully inserted



‘frane 16. The | ower surface of the storage space 17 is 10 formed with a
relatively large | ower opening 18 (see FIG 2) . A vertically flattened,
_rectangul ar ink cartridge 19 having a size substantially equal to or
slightly smaller than that of the storage space 17 of the ink 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 inproper nounting of the ink cartridge 19,
and the right and left side surfaces of the ink cartridge 19 are forned
with a pair of notches 21 adapted to engage with the projections 20 of the
frame 16 (sée Fr&ousing apfdl &)carmpel ¢ rcandgiactsrr e idase or6 the f or med
at its transversely central portion with a cutout 22 for allow ng the

el ectrical tohnezrivhddet weerontrectiak tarthd dyglyl Tcameattesr .printer body 6
(see FIGS. 3 and 4). The upper surface of the housing 2 is forned with an
upper opening 23 afFflg.p@si tisoa voewespuonllangtboFi@e 28k shovinglge tray 8 in
which the ink cartridge 19 is nmounted, and the upper opening 23 is nornally
cl osed by aconppeiowomesr@4tips vinilahdar tstipjaey ttadh vt d o hedhausiowt: 28 see FI GS.
1 and 2). The inner surface of the upper cover 24 is 11 provi ded with
depressi on grRaNsoZSiRg By POSE L1k Cves pEtaied ovt ke ioperearing dge 19.
The depression neans 25 functions so that when the ink cartridge tray 8

cont ai ni Ng 18getNngafhé i e AidsS ddisRidd i Qitdee JAidedt &rdpodned in the
cl osed condition of the upper cover 24, the ink cartridge 19 is depressed
down by thebg@fr@§§ﬁégh@pans 25. Accordingly, the ink cartridge 19 and the
ink cartridge tray 8 are depressed down to be vertically

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
condition where the ink cartridge tray is mechanically
pulled into the housing 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



'positioned as will be hereinafter described, thereby defining the
positional relation between the ink cartridge 19 and the sheet of paper 3
-passi ng thereunder (see FIG 2). Wile the depression nmeans 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. Mre generally, the depression neans
"25 may be provided at any position where the ink cartridge tray 8 or the
ink cartridge 19 nounted therein is depressed down by the depressi on neans
25 when the ink cartridge tray 8 is inserted into the printer body 6. The
printer bod IS provided wth transversely extending receiving plate 26
at the reary%ﬁﬁr%?g?hgau %ragﬁﬁéhféiﬁﬁﬁV%qﬁf'housing 2 for accommodati ng
the ink cartridge tr%y 8. The receiving ﬁlate 26 _functions to 12 receive
the | ower surface 6f JtR&% BAFLERGSHorTPBIIBF ERRE | FRE CRF 17 FGhe tray 8
inserted into the upper space 10. Thus, the | ower surface of the rear end
portion of FFHELTHAEAF? rHeR)PIFI/P B IV SNEAE I6h Stve™y @eifViGRg H &% 26 to
t hereby effect vertical positioning of the ink cartridge tray 8. Further,
since the ifk-cartridge tray 8 and the ink cartridge 19 are depressed down
by the depression neans 25 as nentioned above, the ink cartridge tray 8 and
the ink cartridge Theafdratcpraferyeposinbodiveent nks denterdedi ieer body 6
(see FIGS. 3 and 4). The ink cartridge 19 includes an ink tank 28 and a
printer heasioR®e itheghated pwdlhl eacierdtivered séoviel.G 2). The printer head
29 is a so-called line head having many ink di scharge holes (not shown)
arranged transverse&hy ifhratl prefperedobobodfoenexsipie, idoam | i ne heads for
four colors are arranged longitudinally (in a paper feed direction) at
gi ven i nt ery@bsicadeioat b hothe prhererdthd rsheaii oof Heaperso3 dad lpaisdadeunder the
printer head 29, a line image is printed by each |ine head and subsequent
head type ink jet printer,

Reference numeral 1 generally denotes such a
printer, 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 is 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
respectively 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,



‘l'ine'images are sequentially printed in accordance with the feed of the
sheet of paper 3, thereby effecting printing of desired characters or
dmages. When the ink cartridge 19 is mounted into the storage space 17 of
the ink cartridge tray 8, the printer 13 head 29 of the ink cartridge 19
is fitted with the Il ower opening 18 and slightly projects fromthe | ower
-outer surface of the ink cartridge tray 8 (see FIG 2). The front end of
the receiving plate 26 is formed with a rounded surface 26a, and the rear
end of the ink cartridge tray 8 at its lower end is also forned with a
rounded surface 8a, Accordingly, even when the ink cartridge tray 8 is

i nserted i nte$ReGTIYMY y(sRg t§X&l 1Y shifted condition, the rounded surface
8a of the ink cartridge tray 8 comes into contact with the rounded surface
26a of the receivi f§epbarer26rey al Lowrsnovehlyl meenead of the loker
cartridge tray 8 on the receiving plate 26, thereby effecting verti cal

posi ti oni ngspdiceé h® sakasard rihedgel itdadl 8 bysee sRIIGe necimcthi®m (Hloe print er
body 6 is further provided with a pair of positioning plates 27 at its
transver sel yhoyappsi te eheds ceadiihabnt keeteathengapert heaynk hastbedge tray 8
conmes into abutnment against the positioning plates 27. Accordi ngly, when

the ink carténéeiged tfodm Scies HAREIMER i it @ 1hie 1ardyntod shedts6 ofnti | abutting
agai nst the positioning plates 27, the ink cartridge tray 8 is positioned

| ongi t udi nabdye o3 tdhee RhigPBredady thel igaddie tdahecation of insertion) (see
FIGS. 5 and 6). Consequently, when the ink cartridge tray 8 is 14

ipzsrgegsingizrgﬁggﬁggtﬁﬁﬁ%% 18 ebrtPEsRLhBt 8 PRAYsRectBeoENKapartridge
3 is provided on the lower inner surface of the paper
tray 7 at a front end portion therecf. 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 1s also removably mounted
in the upper space 10 so 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



‘longitudinally and vertically with respect to the printer body 6, thereby
defining the positional relation between the ink cartridge 19 nounted in
the ink cartridge tray 8 and the printer body 6, that is, the sheet of
paper 3. If the printer head 29 nmounted 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 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 foemedcwitkenzerefatiweincldres i lvanmgireeBindl ttholage tHE i nk
cartridge tray 8 is not positioned in the transverse direction, there is no
problemin printing because the printer 1 is a line printer and the
transverse direction of the printer head 29 is perpendicular to the feed

direction of the she&leraficpaper r3athetenneetotahgnidbnainBO0chsti-oaged on the
rear surface of the ink cartridge 19. The connector term nal 30 is adapted

to be el ect1yCriv¥ngONNELE s CarCONNEG) Fqukl t3bPrQvigied y n the printer
body 6, thereby allow ng supply of power to the printer head 29 to drive

the printershgpte2%niemine ¢ N Carddidlae % ds MWy adid nh the storage

space 17 of the ink cartridge tray 8, the connector termnal 30 is

. . d 2 1
o011 o sesipmguionty 6 8 Leipm a6 Qi WL e

cartridge tray 8 1S inserte nto the printer bo

relatively §ns { ik o out 22 and then connected to the connector
term nal SO%ﬁTE%é%g%%%§Té%gﬁg§s)én14 is located substantially below the ink

cartridge 19 nDunt%%eiQi%ﬁ% gﬂé Eg%krgggg 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 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 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 1s normally closed by
an upper cover 24 pivotably supported to the housing 2
(see FIGS. 1 and 2).

The inner surface of the upper cover 24 is

11



‘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 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 forns a parallelogramas viewed in side

“el evati on. An upper portion (paper feeding portion) 33a of the feed belt 33
is located in proximty to the printer head 29. Al though not shown, the
paper feeding portion 33a of the feed belt 33 is provided with a guide
roller for pinching the sheet 16 of paper 3 in cooperation with the feed
belt 33. Thershektd wifthpaepressiiodi wiednal Ry pitckegdosp thpnt he pi ckup roller
14 are first fed toward the reversing roller 15 | ocated behind the paper
tray 7, antcdihedmediidig eet itk dhkeacktzhdet ab.papee Sepsesdesnreversed to
the frontward direction by the reversing roller 15. Each sheet of paper 3

i's next fedidahd s Fapeitifoaed seyshem 4hehheéhsheak ekrpapage3tikag go the
paper feed system4 is pinched by the guide roller (not shown) and the

paper feedidihRaing) 332 19k thetheadebebt 133 iard ritedpassedtyader the
printer head 29 in proximty thereto. At this tine, printing on the sheet

of paper 345 Bid Ly BY ibhen iAbskdheadad?sion broygl n;ageeleéemed In

detail, the ink cartridge tray 8 is inserted/ejected into/fromthe housing

2 by a drivng fartign c%&%?i%?@oil@ ti@?d%bir‘éésgtﬁcﬁég@sg}rg@ﬁﬁdaesho""”)- Thi s

driving porti‘on i's operate perating a switc d on a front

panel 34 of, the printer dy, 6. Conplete insertion of the ink cartridge
tray 8 irﬂ<9%4%§%%ﬁ°%t§?a%%dé56 is detected by a sensor (not shown), and the

operation of ‘the diiving:Rely! ol ot CPREG Al § HdTeo Sff ot
cartridge tray 8 are depressed down to be vertically
positioned as will be hereinafter described, thereby
defining the positicnal 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
at 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 receiving 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

12



~cartridge tray 8 with respect to the printer body 6. In the case that the
ink contained in the ink 17 cartridge 19 has run out and the ink
cartridge 19 is therefore required to be replaced by anot her new one, the
"switch 35 on the front panel 34 is nmanually operated to thereby eject the
ink cartridge tray 8 out of the printer body 6 through the slide nechanism
.In this condition, the ink cartridge 19 is exposed to the outside of the
printer body 6, so that it can be renoved fromthe ink cartridge tray 8.
Thereafter, a newink cartridge 19 is nounted into the storage space 17 of
the ink cartridge tray 8. Thus, the replacenent of the ink cartridge 19 can
be easily peidaanednsaowklrGsulbfacknofhener ireber ehdageetdohgotfothbi s
preferred enbodi nent, the insert and eject operations of the ink cartridge

tray 8 are & fairmd dipe thayshki desereRaniswo {6&60(19?@9" ¥padekmown slide
mechani smfor a tape cassette or a disc cartridge, tor exanple, may be used

al so for the.alidemehani smbatet Be ink cantrbdaepbiayof o$othbat this

slide mechanismcan be realized with a relatively sinple structure. In the

printer 1 %%@rc‘llir”cgritd%fy%gc%aprsefi%r 4 emoadli gﬁgt r_eE'%‘?Lviig[Begi‘EFtEi dge 19

i ncludes the ink tank the printer hea 9 integr W th each
20 can be 110 AR LS, B eet) VSR idt tnBeade Y Peo R pkacage 15
( _ _ pace cause ~The ink“passage is
onuirel) (L st COELELNOE 18),cAceprL il ep SoTPLel w1
other. = probl ep.of ik leakage or, the Like gan bg suPpresped The princer
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 so-called line head having many
ink discharge holes {(not shown) arranged transversely in
a line per color. For example, four line heads for four
colors are arranged longitudinally (in a paper feed
direction) at given intervals. Accordingly, when the
sheet of paper 3 is passed 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



applicable also to a separate type such that a printer head is provided in
an ink cartridge tray and an ink tank is replaceably nounted to the printer
head. In this case, the above-nentioned connectors for electrically
connecting the printer head and the printer body are not required. As

menti oned above, the printer head 29 projects dowwardly fromthe | 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 jamm ng (see FIG 8) . In such a
case, the jammed sheet of paper 3 can be easily renoved by first ejecting
the ink camesidd@® ofayhg finsmceknsrpdonat éP bedyiétaddwaskt thpehbwgrt he upper
cover 24. Mre specifically, the jammed sheet of paper 3 is caught by a

pr oj ect i ng op@rntingn 18f ankde spiphtéy beade2@spfopecthrgldeenwantey.
Accordingly, by ejecting the ink 19 cartridge tray 8 nmounting the printer
head 29 forswarfdice brorrhiehénpr icatret-idody toayt Be (peenfF&s. head 29 can be
separated fromthe janmed sheet of paper 3. In this condition, the upper

cover 24 is openedri® £xposesridef athedrsdentinf waped &b isFddaid t he
j ammed sheet of paper 3 can be easily renoved through the upper opening 23

(see FIG Qitn bnrovdubucauir@dcet NGaUPRBR €A¥EEFc24 BBM Be tgpl aged by a
si de cover provided on one side surface of the housing 2, and the jamed

sheet of papes 3aean+bgyr emaved by 1gpeni pgqt he shds ¢g¥REa Whiheathe ink
cartridge tray 8 is linearly inserted/ejected into/fromthe printer body 6

by the si i dg . fpghadi,sr,ca %Qisg&s&am@iﬁb&%men atnd nieartridge tray

may be integrally provided I1nside a rotar
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 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
comes into abutment against the positioning plates 27.
Accordingly, when the ink cartridge tray 8 is inserted
into the printer body 6 until abutting against the
positioning plates 27, the ink cartridge tray 8 is
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



'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 1

according to this preferred enbodi nent enploys a |ine 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

provi ded on an ink cartridge tray so 20 as to be novable in a direction
per pendi cular to the paper feed direction. While the present invention is
applied to a printer as conputer peripheral equipnment in this preferred
enbodi ment , itherpe@semnto i tiventipedr nByade Bppdf echd qmitytd mageif @ ,m ng nmeans
for form ng an image (inclusive of characters) on a sheet of paper, such as

a copyi ng npeéi gk avsrarfagsi ride. 8 FUs thesitide@ridith ng means is not
limted to an ink jet type printer head, but also to an ink ribbon type

printer heafonditsdoydth peai@tedrthad1ipesspectddgeshape and timcdur e of

each part described in this preferred enbodi nent are nmerely illustrative

and that thg,deseri ptdpdod hedeplihs npd Oﬁ&spﬁ&%’ﬁtfé@tﬁoﬁq lddtfddig the

scope of the present iInvention. A Second preferred enbodi nent of the

bresent i nvepli iy WLl poube dlensribes v thyd efer engecd audd Go,1G, to 32.

The second preferre ment 1s intended to s e second “probl em

menti oned aboye,, T ription.of _the same | ke parts as. those_.of the
first pref e%&%dt%%gﬁlﬁ?néér; k\gf)\ﬁg#f %’e %éﬁl tlé% h%l?éeién}lfé(eA% O:%&D\A?r‘loaelrn :{ll f 10 and

11, a flxedtﬁéaégiggegsh§a§129 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
occurs so-called color shift in printing. According to
this preferred embodiment, however, the rear end of the
ink cartridge tray B8 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 0.

Although the ink cartridge tray 8 1s not
positioned in the transverse direction, there is no
problem in printing because the printer 1 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 1s formed on the rear
surface of the ink cartridge 19. The connector terminal

30 is adapted to be electrically connected to a connector
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‘menber fixed to the printer body 6 is provided just behind the upper space
10 (on the rear side thereof), and a guide roller and a guide plate are
provi ded around the reversing roller 15 to assist wapping of the sheet of
paper 3 around the reversing roller 15. 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 *f frecividied/iing Wie thelmpre mterdyhead 2@ redae aRIl@Bing2 and 13).
When the ink cartridge 19 is nounted into the storage space 17 of the ink
cartridge tsuypl8; dhesart ridgee puiecterr HEad 2 %exposed vieo thike cut out 22 of
the frame 16. Wien the ink cartridge tray 8 containing the ink cartridge 19
is insertedbtiited g izger body 5, the body connector 38 is relatively
inserted into the cutout 22, thereby effecting the connection between the

cartridge ConneCtWhe%7t%@d1hmecQQ@¥1a§@n@9t@é adubseq FhES. tde and 13). The
rear surface of the ink cartridge 19 is formed 22 wth a pair of conica

recesses 3% Qiddie Sia ARG alfe Sitle Al g Lalt dge annect or 37 As

wi || be herel naf described, a pair of conical projections are formed on

the right rieeéttor,s' :E}Ia r’Seb l{ch?ocs(l”ﬂ%%f‘g t%BthEhecuCt%'tC%& ‘%Cesses 39
a i ng

and the conic prolectlons uncti o menbers for gui

connect i on gl tAg 1o On%ggttgrea?’&haﬁdtﬁé (355165, a3d 20dy19) 1 The body

connect or I'S supp OI’

inserted into the printer body 6, the connector 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
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rectangul ar support board 40 having a surface 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 wll 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 of the signal line
42 is connected to an electrical circuit provided in the printer body 6
(see FIGS. 16, 17, and 18). The holder 41 is conposed of a rectangul ar

bott om pl atef 43 nd 3 ipaidqoagfensgritarc all Supper tfieetd beXtteddi.ng vertical ly at
the right and I eft ends of the bottom plate 43. The vertical supports 44
have opposed surf apessheefedoZ3papeirt B vadiveabbylexpeodedagus! by stdda. The
wi dth of each slit 44a is slightly larger than the thickness of the support

board 40 (sgeldfGroi8)er Tihe drarnsverssedEen@warel thke rewppeihgboard 40 is
| arger than the distance between the opposed surfaces of the verti cal

supports 44-andsney l1cddan ddis Sﬂrﬁé’iﬁﬁ&t weeR the shbet tam sdehaces of
the slits 44a of the vertical supports 44 (see FIG 17). Accordingly, in

the condi {icon ol Uie P Uty i d: I NSerherh iale,bag shitls 44a of
the vertical supports 44 fron1f%e upper ‘side thereof, the body connector 38

I's support etn gsz{oh'}xetv}éoﬁdj‘?{ir‘%cotg.gﬁqa}ai Qe IRNA; rr%'ﬁgﬁr %‘[%' y #0dy

vertically, a e support has” a plane perpéendicular To a
ooty on TGS Lan.of LIe et AN, s Ligabesyface of
1INt and el S1es Shsl0HoRtseonaeetal 50, g sl eal s akest | gro
39 Tor the cartrigge Gonneetor 37 JASRSCTiel Y B Luiethon ag qui de

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/ejected into/from the housing 2 by a

driving portion provided in the slide mechanism (not

shown). This driving portion is operated by operating a

switch 35 provided on a front panel 34 of the printer

body 6. Complete insertion of the ink cartridge tray 8

into the printer 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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in cooperation with the conical recesses 39 in connecting the two
connectors 37 and 38. More specifically, even when the two connectors 37 24
and 38 are not aligned in inserting the ink cartridge tray 8 into the
printer body 6 in such an extent that the tip of each conical projection 45
falls within the opening plane of the corresponding conical recess 39, the
tip of each conical projection 45 cones into contact with the inner surface
of the corresponding conical recess 39 to closely engage with the
correspondi ng conical recess 39 as being centered, so that the support

board 40 is noved transversely or vertjcally to thereby effect alignment of
the body cdifectisi9s8 At F@Y’bfr‘ﬁiadtjje n SPTFEIIeR £Ri <Smanner, when

the ink cartridge tray 8 is inserted into the printer body 6, the cartridge
connect or FOFA AR 1R |tk RArteR RFEU Py SratdEET REH PPecoithéct ed to
the body connector 38 provided in the printer body 6, thereby supplying
power to tHigIdmtE deadF wint manalk Tarits inggerald v operrited 18). Wil e
t he gui de neans for guiding the connection of the two connectors 37 and 38
i s provi dedchnratie emvicaihe eods s 39 dued titey Gowiudalo fprdjeepriionsr4s
respectively engagi ng each other in this preferred enbodi ment, the coni cal
recesses 3%aryy dechmplacethdslsidplmediarcidmr dpebhhhgscokdithen, the
coni cal recesses 39 and the conical projections 45 nay be formed on the 25
support boattk dthkandhttheidgk Iaris iedge k) Hoeghecoutalie bdr tther, whil e the
body connector 38 is novably supported to the holder 41 to follow the
cartridge gMinfeiObcil of, tde tHie Gad tdarlge kndeiedt &ad o thike ihrk

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 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 cartridge tray 8, so that

this slide mechanism can 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

18



‘cartridge tray 8 being inserted into the printer body 6 in the above
preferred enbodi nent, the cartridge connector 37 nay be novabl e and the
.body connector 38 may be fixed. That is, it is only necessary to absorb
possi bl e m salignnment of the two connectors 37 and 38 in inserting the ink
cartridge tray 8 into the printer body 6. The paper feed system4 is

-l 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 system 4 includes four
feed rol | etbe32nangdaastgedibeknt3gehwappededr ounthe henk otarfeietbe ol | ers 32
in such a manner that the feed belt 33 forns a parallelogramas viewed in
side el evailbon. Hocappenghpr tancdnyegueyd fveiedi rg qeord iwdrere33deofinkhe f eed
belt 33 is located in proximty to the printer head 29. Al though not shown,
t he paper teadi ng padtths 33anekrt heafierd bebts@baraBSdiSrgmiovdaded with a
guide roller for pinching the sheet of paper 3 in cooperation with the feed

belt 33 (seenkkG alprobldheoshesks]ebkpgpesr Sthadi viiduadh Yodi cked up by the
pickup roller 14 are first fed toward the reversing roller 15 | ocated

behi nd t hespapekstbay 7rn@nsk e f esdl did entd amofiRagh 13heats of paper 3 is

then reversed to the frontward direction by the reversing roller 15. Each

sheet of pggggigak§en§¥gof?g LostBgrRaRety @eguéﬂsﬁﬁ$%4ag%9ﬁ@€%ﬁl 11) . The

sheet of pa ed to the paper feed system4 is pinch gui de

rol | er (noheggaﬁg)e%)gtgﬁ%&%g_ PAPEH Eﬁgdégg*fﬁ% Lop, f/a:{_i’(% é@eirﬁ?%ia It 33

and i s passe rinter hea oxiI'm ereto. is tine,

printing OQStQSp§2885b9§ RaBKLE L8 §££e§£fgter 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-called jamming
(see FIG. 8).

In such a case, 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

projecting downwardly. Accordingly, by ejecting the ink
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by the printer head 29. The printer 1 has a | ock nechani sm 46 for | ocking
an inserted condition of the ink cartridge tray 8 in the printer body 6
(see FIG 19). The |l ock mechanism 46 includes a |ock | ever 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 | ock |ever 47, a return
-spring 49 for returning the lock |ever 47 to a given 27 position, and an
operating |l ever 50 for operating the lock I ever 47 fromthe front side of
the housing 2 (see FIG 19) . The lock |ever 47 has a shorter portion 47a
extending vertically, a longer portion 47b extending horizontally frontward

fromthe | qugr.,angoft ARe sswutnecrin@ortthie%rﬂ%erﬁn@aa bentoprtloy 47c

formed between the shorter portion 47a and the | onger portion 47b. The | ock

| ever 47 isfxmmvoctr?eb?hg%qo% &, e DROhdRor hkdl 44ccha ble printer body

6. The return spring 49 1s con at “one end thereof to a front end

portion of r on . 0 .o Lly.bias_the.lock | ever 47
countercl ocslg%easrlea a ou%&%gh%eﬂéz%& isgl%e%(?r}aégge%u érufﬁﬁla{;ﬁls%om in FIG

19. The Io%prchgg of helfogier v%&lbani%7% g%eth%olggk | ev £e47 is
normal |y k&OPAI &8t réift “RHS s s foppgr CBEASE1 “Br S¥P8S RSt he printer

por 1 on 478 FERBARST ot FARSE St 8 15 Rorr 2oA PRTSRoSPEFENS L The ©anger
portion 47p of the(!ock | ever, 47 has a relgtivel¥ IaLge width in the _
vertical difP&RE oh SahdS 58 Siidh R ot 6H 98 TPReUPBREePPEBIEFoN 47h is
formed wth a ((:S%ng gFrI%qv%)§2 and a | ock pawl 53. 28
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 be integrally provided inside a rotary
door pivotably supported to 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. In this case, the serial scanning type

printer head may be provided on an ink cartridge tray so
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'The cam groove 52 has a width substantially equal to or slightly |arger

than the dianmeter of the |l ock pin 48. The cam groove 52 extends
substantially vertically and opens downward. The |ower half of the cam
groove 52 is deflected frontward toward the | ower opening. The |ock paw 53
is formed on the front side of the upper portion of the cam groove 52. The
| ock pawl 53 has a front edge forned as an inclined edge 53a inclined
downward fromthe front end toward the rear end. The | ock pawl 53 further
has a rear edge extending fromthe |ower 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 33pet 3L abSe &he UBB%cE%B'BQrBén&D@uféP‘%OB’{c? 52 is formed

as a |l ocking portion 53b for ocklng the lock pin 48. The | ower portion of

the rear e f that is, the lower portion of the front
edge of thgggg%lé%ggvggg§CQ§ orned as an |ncI|ned edge inclined frontward

toward the | ower d. lThl |ncllnqg qua1uHﬁCt'O@§ %toII-ln portion 52a
for performng ap 1% n ope‘?aﬁonl a fimal staé’éj Te he Pnsert operati on

of the ink cartridge tra into th nter,body 6,as Wl be hereinafter
descri bed. pfénte?hgslSRE%USSFtPSHlBEeEﬁ ?gﬁfpﬂﬁéE bF FRtScam groove 52 is
formed as an inclined edge inclined frontward toward the | ower end. This
inclined eBGELFHREL] EMECFAME fushPEuPTBBFEF o B2BtBE PRY¥ ¥ mi ng a push- out
operation in an initial stage of the eject operation of the ink cartridge

tray 8 froAPPhéepritht éPYbéE@gG ASTRLPE BeaRdr EPRaf PEPLTESRR | HErEe A

vertically elongated hole 54 is fornmed at an
{inclusive of characters) on a sheet of paper, such as a

copying machine and a 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
the scope of the present invention.

A second preferred embodiment of the present
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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"upper end portion of the shorter portion 47a of the lock |lever 47, and an
engagenent pin 55 provided at a rear end portion of the operating | ever 50
.is slidably engaged with the el ongated hole 54. The operating |lever 50 is
| ongi tudinally slidably supported to the printer body 6. The rear end of
the operating lever 50 is engaged with the |ock |ever 47 as nmentioned
-above, and the front end of the operating |ever 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 accommpdated in the upper space 10 of the printer body

6 (see Fl Gnedfer tMi&dPH6 Rie 4% iint ROPliyOoBEd si Brbkeqkacking portion 53b
of the cam groove 52 of the lock |ever 47, thereby preventing frontward

movement ofp e, B30 ne PpGATdIAA08 of TR §nel Rekbi §1Ei@mgh5lr@8f£t hsnta\goe

connectors 37 and 38 areé connected mnth each other see

e ect oper atign AN e, NSRS . ARAIA L9nal Lthey Bl 1506" £, dge," tgy 8 vill

now be descri e ejec operatlon of the ink cartrldge tray

started by 0o eratngg q;_opqgetln S%gttonﬁ%gﬁaPﬁth% R%erkggguggdltlon_of

the ink cartrti dﬁ' (see e op ratln on 57 is
manual | y operate the ratln Iever 50.i.s hed rearward, so that the
<5 e 13

| ock | ever PAPS (ﬁ%ﬂ 5§§%i$% A9t 1ffe lPeturn spring 49 as shown in
FIG 21. As a result, the Iock in 48 relatively noves downward in the cam
groove 52, and whef FRABRFGERTpRA #8 BB%%%d?% ?Wmﬁﬁ%wﬁﬁa%mﬁﬁﬁﬁﬁf%ﬁOQhe cam

groove 52, the | ocked condition of the ink cartridge tra¥ 8 |s canceled At
r

this time, e indcleasitvyigdgs sl9de;5tde§§eed1ap6ﬁeméedbeyelec ical

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 the ink cartridge tray 8 containing the
ink cartridge 19 is 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

22



“the push-out portion 52b fornmed at the | ower 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 di sconnected from each other, and the ink
cartridge tray 8 is slightly noved frontward (see FIG 21) . 31 When t he
operator's hand is renoved fromthe operating button 57 in this condition,
-the lock lever 47 is rotated countercl ockwi se by the return spring 49 and
the lock pin 48 is depressed by the inclined edge 53a of the | ock paw 53
of the lock |ever 47 (see FIG 22), so that the lock pin 48 is further
noved frontward to thereby further nove the ink cartridge tray 8 frontward
(see FI G 29)th Pr g¢fadralblfy cormieadumeckstske BPontwahd stgbkeanfl t@€t| ock pin
48 by the push-out portion 52b and the frontward stroke of the |ock pin 48
by the incldinkd edgehE8zars rseigeeqgoanetaoar 351.i ghs |wilkarlger than the stroke
of disconnection of the two connectors 37 and 38. Wien the lock pin 48 is
separ at ed fHexitrlaE deackidsenrabedl/, at pailrovEr ceddgeanf prbeebongrs gveti on 47b
of the lock | ever 47 cones into abutnent agai nst the stopper pin 51 by the

bi asi ng forfearmia tdie thet WihsPlhindg 14%+ $adebab ff yhkhBbagouphREELOEKW Se
rotation of the lock lever 47 is hindered by the stopper pin 51 and the

| onger port3gon 4¥B ebntihg1l eekebB¥EI 34720 KEPlcoNiEdS P ZOH M s POSi tion
(see FIGS. 23 and 30). In this condition, the ink cartridge tray 8 becones

free (see R {fc12¥n a%”%ditdec?r{én@%_r%a%iowg%&é%go%he”@BHﬁleE)fi&ﬁeSfF' G 30).

In nodification, the ej'ect operation of the ink cartridge tray 8 may be 32

automat i caldyy, RIS UIRBL A% MS1370 A4 9391(RL"BGRAN §1 ang 15) .

The body connector 38 is supported to a
rectangular support board 40 having a surface
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. With
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 of the signal line 42 is connected to
an electrical 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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‘In this manner, the initial stage of the eject operation of the ink
cartridge tray 8 is perforned by operating the operating button 57, thereby
-maki ng safe the eject operation of the ink cartridge tray 8. In the initial
stage, that is, until the cartridge connector 37 is disconnected fromthe
body connector 38, a relatively large tensile force nust 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 vigorously ejected at the time the connectors 37 and 38 are

di sconnect ed,thcausitrigad lyoesitehdiagcksdents. 4%a. prEventidtiicloaresadci dent, the
ink cartridge tray 8 is first ejected by operating the operating | ever 50

until the cannreaier 3s361aa0t3§ anegedirsenaneehedthsernEs&Sor20héo 22). After
the connectors 37 and 38 are disconnected, the ink cartridge tray 8 is

manual |y ej skl @0 23ke AgeQrdigngly, the ink cartridge tray 8 can
be ejected safely (see FIG 30). On the other hand, the insert operation of

the ink cartridge thaycBahsyPLEd of dRghibYo Ml dupRUShiRG ddhag nks 33
cartridge tray 8 into the printer body 6. Wien the ink cartridge tray 8 is

pushed 1t q e Priatethody Satheplackenl Bna0opaNESal Bhpcaoul nEpt agal nst

the inclin t he T ock paw ever (see FIGS

28 a0 31 e AARN0 Ly LSS gk, 85 LU efgpuntededle Lock i

48 operates |"ace I'oCck "pa upwa ock | ever 47

is rotated,cl.ockw agai_nst the_return_spring.49 (see F 25). The | ock
bin 481 o FORVRE! Rodor P uaha TE G Hass CRE POGEr Sh8 OF PP6 | ock paw 53

and to nex%e%@%%%ltg%pports 44 (see FIG. 17).

Accordingly, in the condition where the support
board 40 is inserted into the slits 44a of the vertical
supports 44 from the upper side thereof, the body
connector 38 1s 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 connectors 37 and 38.

The front surface of the support board 40 is formed
with a pair of conical projections 45 on the right and
left sides of the body connector 38. The conical
projections 45 for the body connector 38 are adapted to
engage with the conical recesses 39 for the 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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' 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). Wen the lock pin 48 is inserted into the cam groove 52, the
| ock lever 47 is rotated countercl ockwi se by the return spring 49 and the

|l ock 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 noved rearward to be pulled into
the printer body 6 (see FIG 26) . Wen the |lock pin 48 reaches the upper
end of the cam groove 52, that is, reaches the | ocking portion 53b 34 of

the | ock pawd 33, alree niotk ataghedddd thagr8ihg khekefdkseatbaidhés
| ongi tudi nal novenent is inhibited (see FIG 27) . At this tinme, the two

connect or s t34amnd 138 AfdeCOMBeedpbagehen kacaf backxtbgretgstrikal
connecti on between the ink cartridge 19 and the printer body 6 (see FIG

28) . In thi$ FBRNRACH tda%ifciaﬁabr%?@%i% uBerhnser{;ieRerathen of the ink
cartridge tray 8 is not required fo be manually perforned, so that the

i nsert ODerAAROLILhS K (har Lbida8okiAYnE eBflibe PeLtoLgedysately. I f

t he connection of the connectors 37 and 38 I'n I nal stage of the insert

operati on iy alo30 ALK RET (OLTRA 13, d5RT 83RLON; FOLCEAPRLLeg; L Lhe i nk
cartridge trﬁy 5hr|ng the i nsSért operation nus € rncreased at the time
th tri t 7 st tao b ted to.the bod t 38.
Accor di ngl 6 AR GHESAHar t RApFPACEFOBBa) 8 FeniFoht “PRetE Bht . the
printer body 6 _may _be noved b %he above incregsed degres ion force. To
avoid this n&@&sﬁ&glgnﬁﬁygngﬁF of PERECRFEAPEPIRBEY CBPLERE PFFRERr body 6

st be heg% gg 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
head 29 of the ink cartridge 19 (see FIG. 13).

While the guide means for guiding the connection
of the two connectors 37 and 38 is provided 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 recesses

39 and the conical projections 45 may be formed on the
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» the'final stage of the insert operation of the ink cartridge tray 8.
According to this preferred enbodi nent, the final 35 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, so that manual insertion in
the final stage is not required, thereby elimnating the above probl em of
. undesi rabl e novenent of the printer body 6. Further, the |ock pin 48
relatively inserted into the camgroove 52 is held at the | ocking portion
53b to lock the ink cartridge tray 8 inserted in the printer body 6,

t her eby preventing undue renoval of the ink cartridge tray 8 fromthe

printer bodwpBorfhdsartiheoehrat tRRELAkI eArapdagder  NseLdpaperadipn of the
ink cartridge tray 8 and the | ocking operation thereof can be perforned

safely and reliably, é$%g§hgﬁggdhp§1$§gy<dgﬂﬁgyyogwb@gis!Rogggl rinter 1

according to this pre Iment, "the insert and eject operations of

the i nk caglpidogehr gy Byar opSLLOk TR0, bYo{ N, sLide sEchagiem Accordingly,

a known sl i mechani smTtor a tape cassetfe or a disc carttidge, for

exanpl e, may_be used.als r the slide.nechani smifor the ink cartridge
Cray s solbRAECEREC Y| PhetRE kAR SrFEE RS PLAPUARE T AN I Ll
sinple structure.. In _the printer 1 according to this preferred 3

onbodt mont CorRETRRR EARY: PUBBIS FREFEaRE TRES HC AR G IR or i nter
head 29 integrated with each otger,bsg,that an i nk Eassa e between the ink
tank 28 and™ f8SpPAPAVEr PRESET 58 EHPRELFERhed RS SRLFOLME space (because

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 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.
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
is located in proximity to the printer head 29. Although

not shown, the paper feeding portion 33a of the feed belt
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"the ink passage is entirely formed in the ink cartridge 19). Accordingly,
as conpared with a case where the ink tank 28 and the printer head 29 are
.separated fromeach other, a problemof ink | eakage 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 nounted to the printer head. Wile 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
enbodi nent, the two connectors 37 and 38 may be used for comunication

bet ween t hé3i ik epaptidddewi@haadgtihdeprohler bodypbnelegay dilng shdeor mati on
on the ink cartridge 19 (consumable), e.g., various itens of information
such as thefr gaperi 3gianeubbeohtibk, wibe khadreédiibklt ahsl tdee dage. of

manuf acture of ink. Wiile the ink cartridge tray 8 is linearly

inserted/ ejjegted into/fromthe printer body 6 by the slide mechanismin
this preferred enbodi nent, an ink 37 cartridge tray may be integrally
provided inside a 0 adyedopro Pipaably iHARAGA 160 plik& Rl upt 85 body 6. In
this case, the ink cartridge tray is pivotally noved relative to the
printer bo 6 .t f eqihn t kel.ect e i t ink:.cartridge
tray. VMiIgxfhgagkﬁktggﬁiggcégrg?%gégggghfgﬁpﬁgﬁéf€egﬁ% od%%%ﬁﬁfenploys a
ine head g31RLINLSNGMEADS, LBnTRG! BhoSEADOLNE-1YPE PLLAELe Nt MY be
used in thé present invention. I'nth's tase, he' setia scanni ng type
printer head _may.he provided on an i.nk_cartridge fray _so as to be novable
in a direc?ﬁgﬁcpépaeﬁ icﬁFgrSﬁge?hgfpgﬁg?rf%ehng?%%tf%#Fri@éI%?the pr esent

invention ip aRRLhedatd 8:RELRLSL BS SRUPYLEL PELLPAST AL, epyl PRy, 1N this
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 3 is 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 in 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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' pref'erred enbodi nent, the present invention may be applied to any inage
formng neans for formng an i mge (inclusive of characters) on a sheet of

_ paper, such as a copying machine and a facsimle. Further, the printing
nmeans is not limted to an ink jet type printer head, but also to an ink
ri bbon type printer head. It should be noted that the specific shape and

« structure of each part described in this preferred enbodi nent are nerely
illustrative and that the description thereof is not to be construed as
limting 38 the scope of the present invention. As apparent fromthe
above description, there is provided according to an aspect of the present
i nvention popitnter &ediagy eperatimg bodyr &l o oasursdhing rtdleat ed to
printing neans, the consunmabl e being replaceably nounted in the printer
body, the pochkteevenmp?i siog the ofishitbd Eid ray oy afdusipioei deee n t he
printer body for detachably storing the consumable. with this
configurat+ron, the.replacenent of the consumabl e can be very easily
performed by sinply ejecting the consunable tray fromthe printer body.

Thus, it is possilhihe hedrr Quvde a7phiaBt ar shBprevegorhiggabrhity. According
to the invention as defined in claim?2, the consumable tray is novable by a

slide operaki@Rgiglabéveitoiipe PrioMGEr B ACcodididongiggst ructure for
effecting the novenent of the consumabl e tray can be sinplified. According

to the i nvggLs oo, 4, 1??‘;]%98%&&&'@%691 Sehd hfovﬁe%“%ﬁﬁa@@t% fho$§e 2 Printer

head, the printer fu er conprising a pair connectors for connecting

é{‘gcg[]ingtcfégjbgﬁg?ﬁﬁ‘ﬁdaahgn r é“ﬁgﬂitg&éjé’éiérbe@é’”%%&eoc{ %ebc%Jﬁ'& Gaanect ed or
Yy e Insertion or ectron of t econsumabetraylnto or
fromthe prjoter, Po9Nes SCRI L D98 Yend BN SI1 O dn T0% CORRECE LR of the
lever 47 is pivotably supported 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 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 of the longer portion 47b of the
lock lever 47 is normally kept in abutment against a
stopper pin 51 provided in the printer body 6, by a
biasing force of the 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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'39  consunabl e and the printer head are not required, and the el ectrical
connection between the printer head and the printer body can be effected by

sinmply inserting the consumable tray into the printer body,

thereby greatly

i mproving the workability. According to the invention as defined in claim
4, the printer further conprises depression neans for depressing the

consumabl e tray inserted in the printer

body agai nst a sheet of paper.

Accordingly, the printer head can be positioned sinply and reliably with

respect to the sheet of paper.

claimb5,

According to the invention as defined in
the printer further conprises positioning nmeans for positioning

t he consumabl e trane rath dircetkl 60 Bhsi ASeRLétANsGbstoetConSyn@dhel tray into
the printer body. Accordingly, in the case that the printer body is

provi ded witdh & piigrerlheathgdhed My dieadtean oFe thel iabkyppasi ti oned

with respect to the sheet of paper.

in claim6,44he el RLEN JrbbiRer2CerREha8S sRBsLEhONA NGy "BaRe; E9T1
the consurmable tray in a direction across a gap defined between

According to the invention as defined
$ositioning
he

consumabl e ﬁ@yoﬁé}%ad rcﬁ.f paper. Accordingly, in the case that the
ed wt

printer body Is "provi

rel iably positiongg Wil hesng¢t otfotkﬁecﬁ{ﬂﬁgb%ep%@e{s ACEPLALDY O

anot her aspect of "the present invéntion,

re 1S provided a printer

a printer head, the printer head can be 40

havi ng

a printer Qggy and(g consqug%% related tq printing neans, the consunable

bei ng replaceéb y Tount &d- 1 n

ward € lower Qge

e print

r“&&éy, the printer conprising a

ble t bl [ int I,nt dy f d hab] tori
The: consumabl o 2 Her SEBoRREGL 6P pPot PRBRCONAI HRSCORERNabt & Gre (HEe —

consunabl e trqzé and a seﬁgqglconnector r

upp portion o e cam groove %5Rdeghe 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
pawl 53 further has a rear edge 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 portion of the rear edge of the lock pawl
53, 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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“in the printer body; 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 consumabl e can be very easily

“performed by sinply ejecting the consunable tray fromthe printer body.

Mor eover, the electrical connection between the consunable and the printer

- body can be effected by sinply inserting/ejecting the consunmable tray into
the printer body. Thus, it is possible to provide a printer inproved in
usability. According to the invention as defined in claim8, the first
connector is provided on the consunable related to printing neans.

Accordi ngly, el ectThealowennecttiiom bef viden redoradid @t dihe kmmconsumabl e
and the printer 41 body or a conponent attached to the consumabl e and the
printer bodyoar Be disr gelrnedmade anandcaiskiuetigeeihorigéfiecting the

el ectrical connection can be sinplified. According to the invention as
defined in mdcditMa®d ttheasecand qomeeckal.i STisUPPOidBthdd ddwe printer body
so as to be novable in a plane perpendicular to a direction of insertion of

the consumaljre il adt @ Hhenhbult 8brRedy. 5A6cerdi pakYorRYEg yhen the first
and second connectors are not aligned in inserting the consumable tray into

the print er, nedy,y, %%,e@a%ﬁn'o%gﬁﬁe% ‘igﬁt%leg%&é S?rEﬁété’fﬁcfu”her’ the

di mensi onal” accuracy'in the first and second connectors, e printer body,

dth l.e t , , [ i Ng. duct i
' mnu act i T A Ber . ANoraing S RG] fuak FoR e Gari R PR ol aim 10,

the printer_further conprises a _qui nmenber _for .aligning the first
connect or g%) hg ggcgﬁgac%ﬁnigfggnF%%Fﬁsg???ﬁég?ﬁé consunabl e tray into the

printer body. Accordipaly,, 11 11634, 800 SS00N, GUMRGLALS gan be reliably
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 lock lever 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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'together by sinply inserting the consumable tray into the printer body.
According to the invention as defined in claim1ll, the printer further
_conprises a lever for nmoving the consumable tray in a direction of ejection
of the 42 consunabl e tray fromthe printer body by an anount
corresponding to a stroke of disconnection of the first and second
-connectors connected together. Accordingly, the workability of ejection of
the consurmable tray fromthe printer body can be inproved. According to the
invention as defined in claim12, the printer further conprises a |lever for
novi ng the consumable tray in a direction of insertion of the consumabl e

tray into tiix pldAdmradeodrily san 2HDUAL s CEbRESPOOE| Nghé Otwo st roke of
connection of the first and second connectors. Accordingly, even when the

printer bodysdredddy 30 MR Wt ard dohnRRIeblE thoehehl @lehzérpnsgent the
printer body fron1be|ng nmoved in inserting the consumable tray into the

printer CLAIMS 1. A printer having a printer body and a
consunable re ated to printing neans, said consunabl e bei ng repl aceably

mount ed 10 said PrEALCL;Ra0YopspLIBE1 LT LEOMHASLOGo L SANSYITRNI € L1 Y

novably provided in sard printeéer body oring sard

consunabl e._.2. .The rlnte a cordln clal er. ei sai d consunabl e
tray is novéb erby a7s d%Jogéréklo% ﬁgl oﬁvggtgeggfa%pglnter body. 3. The

printer according const urmabl e c rises a .printer
head, said printer&gﬁr?EEE% 83%??%%%@ % 7 ot dﬁﬁﬁﬁ%?%$£'§6} Y &rifect i ng
said printer head, and said prlnt body; sald connechgrs be g connected or
di sconnect eFaRF§hPY RGHE IR Dr ?’ﬁ SBELG 180 LB uﬂrﬁbl €tray into or

inserted condition of the ink cartridge tray 8 (see FIG.
28) .

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

As a 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
locked condition of the ink cartridge tray 8 1is canceled.
At 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 1s slightly moved frontward (see FIG.

21).
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“fromsaid printer body. 4. The printer according to claim1, further
conpri sing depression neans for depressing said consunable tray inserted in
said printer body against a sheet of paper. 5. The printer according to
claim1l, further conprising positioning neans for positioning said
consunmabl e tray in a direction of insertion of said 44 1 | consunable
-tray into said printer body. 6. The printer according to claim1, further
conpri sing positioning neans for positioning said consumable tray in a
direction across a gap defined between said consumable tray and a sheet of
paper. 7. A printer having a printer body and a consumable related to

printing nmeans, saide6ORfdMBEELabEENE hERHACEARENCPBENE L6 ithsaid printer
body, said printer conprising: a consunable tray novably provided in said

printer body,d o4+ del ashaldy St ol ng Al & ansymbliee aokikr Skveenagct or
provi ded on 'said consumabl e or said consumabl e tray; and a second connect or

provi ded |y 53 g BEA B, S Jd T SAIRNLON BEhagcqanEgred 10 said
sunabl e tra 1N

second connect or en sald con y I's Inserte 0 Ssal printer
bo, (5 TEREIISNE R By IO AREIAIG, WIS SR o tonaector 1
said secondcomeel 0P SHPILR L0030 Y o ot cs0,a3 [ gbe rovadl e
tray into sgid PO 4 1o Y Fondd Hrdlakg gl m 7. further

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 and 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 comes into abutment against the stopper pin

51 by the biasing force of the return spring 49, so that

further counterclockwise rotation of the lock lever 47 is

hindered by the stopper pin 51 and the longer portion 47b

of the lock lever 47 is kept in its horizontal position

(see FIGS. 23 and 30).

In this condition, the ink cartridge tray 8
becomes free (see FIG. 23), and it can be easily drawn

out manually (see FIG. 30). In modification, the eject

operation of the ink cartridge tray 8 may be
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'< < conprising a guide menber for aligning said first connector to said
second connector in inserting said consunmable tray into said printer body.
.11. The printer according to claim?7, further conprising a |lever for noving
said consunable tray in a direction of ejection of said consumable tray
fromsaid printer body by an anount corresponding to a stroke of

-di sconnection of said first and second connectors connected together. 12.
The printer according to claim?7, further conprising a |l ever for noving
said consumable tray in a direction of insertion of said consunmable tray
into said printer body by an anmount corresponding to a stroke of connection
of said firgdtegk second Comeetd by 46 indda AZMIANY mBcAaNY8mA(Y. Au. A A A

y.Ae. A3 ?2.Ay. AN 2.Ay.A RAA e A .A .AY .Ae. R AF ?.Al .A3 R AN
RAF?. A RA3? AR ¢hA3 ﬁaﬁner, the initial stage of the eject
operation of the ink cartridge tray 8 is performed by
operating the operating button 57, thereby making safe
the eject operation of the ink cartridge 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 vigorously ejected at the time the
connectors 37 and 38 are disconnected, causing a possible
accident.

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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cartridge tray 8 during the insert operation must be
increased 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 operation of the ink
cartridge tray 8.

According to this preferred embodiment, the final
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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 cartridge 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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29 provided in the ink cartridge 19 in this preferred
embodiment, the two connectors 37 and 38 may be used for
communication between the ink cartridge 19 and the
printer body 6 regarding 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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printer as computer peripheral equipment in this
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 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 1llustrative and that the

description thereof is not to be construed as limiting
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consumable tray movably provided in the prlnter body for
detachably storing the consumable.

With this configuration, the replacement of the
consumable can be very easily performed by simply
ejecting the consumable tray from the printer body. Thus,
it 1s possible to provide a printer improved in usability.

According to the invention as defined in claim 2,
the consumable tray is movable by a slide operation
relative to the printer body. Accordingly, a structure
for effecting the movement of the consumable tray can be
simplified.

According to the invention as defined in claim 3,
the consumable comprises a printer head, the printer
further comprising 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. Accordingly, time and effort for connection of the
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consumable tray into the printer body, thereby greatly
improving the workability.

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
head 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 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 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 printer body is

provided with a printer head, the printer head can be
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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; the first connector being connected

to the second connector when the consumable tray is

inserted into the printer body.

With this configuration, the replacement of the
consumable can be very easily performed by simply
ejecting the consumable tray from the printer body.
Moreover, the electrical connection between 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.

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 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 printer 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 claim 11,

the printer further comprises a lever for moving the

consumable tray in a direction of ejection of the
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consumable tray from the printer body by an amount

corresponding to a stroke of disconnection of the first

and second connectors connected together. Accordingly,

the workability of ejection of the consumable tray from

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 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 weilght, it is possible to reliably

prevent the printer body from being moved in inserting

the consumable tray into the printer body.
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102510%ﬂ|&ﬂéﬁﬂg replaceably mounted in said printer body, said
printer comprising:

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

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, wherein said
consumable comprises a printer head, said printer further
comprising a pair of connectors for connecting said
printer head 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.

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

5. The printer according to claim 1, further
comprising positioning means for positioning said

consumable tray in a direction of insertion of said
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& congumable related to printing means, said 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 provided in said printer body;

said first connector being connected to said
second connector when said consumable tray is inserted
into said printer body.

8. The printer according to claim 7, wherein said
first connector is provided on said consumable.

9. The printer according to claim 7, wherein said
second connector is supported to said printer body so as
to be movable in a plane perpendicular to a direction of
insertion of said consumable tray into said printer body.

10. The printer according to claim 7, further
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comprising a guide member for aligning said first
connector to said second connector in inserting said
consumable tray into said printer body.

11. The printer according to claim 7, further
comprising a lever for moving said consumable tray in a
direction of ejection of said consumable tray from said
printer body by an amount corresponding to a stroke of
disconnection of said first and second connectors
connected together.

12. The printer according to claim 7, further
comprising a lever for moving 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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