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Technicakv53@%ﬂsibg present invention generally relatesp&?ﬂ?ﬂﬂ/&ﬂ@ﬂ@
form ng apparatus,” and nore particularly relates to an I'mage ?ornlng

apparatus which can calculate and report the nunber of printable pages 10
based on the anpunt of remaining color matjerial. Background Art One
exanple of an inmage form ng apparatus is an inkjet recordi ng apparatus. An
i nkj et 15 recordi ng apparatus records information (prints characters,

prints photographs, forns inages, an spraying ink from
recordi ng heads onto a nediun1(here§F%gFé£§¥é% a paper sheet, which is
not limted to a sheet of paper but also includes an OHP 20 sheet, a
recordi ng medi um recording paper, and the |ike). In general, such an

image formng apparatus is equi d_w S%ﬁgg g i nk- containing units
called ink cartridges or ink t gﬁzg%%®HHQ§ ﬁ lrﬁﬁk to the recording
heads, and is ' WD 2006/ 132099 PCC/ JP2006/ 310596 -2 configured to display
a warning when an ink- containing unit is lowin ink or out of ink.

5 Technical Field
The present invention generally relates to
an lmage forming apparatus, and more particularly
relates to an image forming apparatus which can
calculate and report the number of printable pages

10 based on the amount of remaining color material.

Background Art
One example of an image forming apparatus
is an inkjet recording apparatus. An inkiet
15 recording apparatus records information (prints
characters, prints photographs, forms images, and so
on) by spraying ink from recoxding heads onto a
medium (hereafter called a paper sheet, which is not
limited to a sheet of paper but also includes an OHP
20 sheet, a recording medium, recording paper, and the
like).
In general, such an image forming
apparatus 1s equipped with replaceable ink-
containing units called ink cartridges or ink tanks

25 for supplying ‘ink to the recording heads, and is °



[ Patent docunent 1] Japanese Patent Application Publication No.
2002- 370382 5 A host conputer for managi ng the amounts of remaining color

materials in an inﬁ?e formng apparatus is disclosed in patent docunent 1.
The host ¥BAPUIE ™ ncl udes a remai ni ng-i nk- anmount  calCHPAPPBWSWni t £ or

cal cul ating the amount of 10 remaining ink by subtracting the anount of

consumed ink in an ink tank of a recordifpg head fromthe anmount of ink
initially contained in the ink tank, a renmining-ink-anmunt information
retaining unit for retaining remaining-ink-amunt information on the 15

amount of remai BLAG 5Nk HOk cBGRH18GORALAGNERD wredl el ated by the
remai ni ng-1i nk-anount “cal cul ation™ unit, and arenai ni ng-1 nk-anmount

i nformation out pdhta4Rkhgf QhiQUERULLILNG R 0K XUSEr $uthg #r gp@i ni ng-i nk- anount
information retained in the remaining-ink 20 anount information retaining

unit. [Patent docunent 2] [Papanes@obBakent 1APPLipeakisen pRykhi.cation No.
2005- 22146 A remai ni ng-i nk-anount detecting apparatus is disclosed in

pat ent document agpi1Thethemaipnibng 2% ibAkNanorot2-sEBeet i ng apparatus is
i npl emented in an WD 2006/ 132099 PCT/ JP2006/ 310596 -3 inkjet recording

apparatus having a carrien hest bhohgungri mk rCaknkigdges tard sgdetgalss t he
anount s of d

of remaining color materials in an image forming
apparatus is disclosed in patent document 1. The
host computer includes a remaining-ink-amount
calculation unit for calculating the amount of

10  remaining ink by subtracting the amount of consumed
ink in an ink tank of a recoxding head from the
amount of ink initially contained in the ink tank, a
remaining-ink-amount information retaining unit for
retaining remaining-ink-amount informaticon on the

15 amount of remaining ink for each recording head
calculated by the remaining-ink-amount calculation
unit, and a remaining-ink-amount information output
unit for outputting for users the remaining~ink-
amount information retained in the remaining-ink-

20  amount information retaining unit.

[Patent document 2] Japanese Patent
Application Publication No. 2005-22146
A remaining-ink-amount detecting apparatus

is disclosed in patent document 2. The remaining-

25 dink-amount detecting apparatus is implemented in an



remaining ink in the ink cartridges in the carrier by using detecting

el enent s i tridges. 5 [Patent docunent 3] Japan
Applicatyggzﬁ%ﬁ?#%%tion No. 9-11490 An i nkjet recordingséﬁggﬁéﬁﬂ@s$z

di sclosed in patent docunent 3. The inkjet recording apparatus includes a
counting unit for counting the number of 19 dots of print data | oaded into
a print buffer which can at |east contain an anount of print data for one
scan, a calculating unit for calculating the anount of ink needed to print

h [ d (A . . | cul ati it f 15
cal cul ot gt ha~avbtatE 67 O BRIt | A pPATE R COF BRRPGOCE) , o
k- tank based’sn TS kb AEE SR dthe (RaHatea Y &t cRpayitA o1 o

i nk-tank based on anoun
a ink, and a
|

di splaying a e regarding t amount of 2Q remainin )
onvol atile naed a?/l%lprﬂ) r%\flhs‘g‘nfgs‘estjcﬂ nﬁa{:ﬁglfjﬁfeoﬁ'rﬁdi‘igheoﬁa?ﬁé%munt of

non-vol atil e nemol

remai ni ng ink. [Patent docunment 4] Japanese Patent Application Publication
No. 10-175312 2 Bﬁ%%%ﬁgﬁlﬁﬁﬁﬁilﬁ’@! ST Het B8t i diferaideemo 2006/ 132099

PCT/ JP2006/ 310596 -4 is disclosed in patent docunent 4. The remaining-
i nk- amount Yet ecti ng appat 2tti& FetdI W e Re dhpdaPagfese Patent

Application Publication No. 9-11490
An inkjet recording apparatus is disclosed
in patent'document 3. The inkjet recording apparatus
includes a counting unit for counting the number of
10 dots of print data loaded into a print buffer which
can at least contain an amount of print data for one
scan, a calculating unit for calculating the amount
of ink needed to print the print data (A) based on
the counted value, a caiculating unit for
15 calculating the amount of ink consumed in print head
cleaning (B), a calculating unit for calculating the
amount of remaining ink in an ink-tank based on the
amounts of ink (A) and (B), a display unit for
displaying a message regarding the amount of
20  remaining ink, and a non-volatile memory apparatus
for storing the information on the amount of
remaining ink.
[Patent document 4] Japanese Patent
Application Publication No. 10~175312

25 -~ A remaining-ink-amount detecting apparatus



remai ning i nk based on the liquid level of ink in an ink tank and reports,

via a netw@bde/1580%I Ni ng-i nk- 5 anmount information whi cBeirgriBRsRSHNt €d by
t he percentage of the anount of remaining ink in proportion to the anount

of ink when the ink tank is full. [Patent docunent 5] Japanese Patent 10
Application Publication No. 2003-107970 A-fxinter controller is disclosed
in patent docunent 5. The printer controller includes a pixel counting
unit for counting the nunber of pixels actually needed to print an inmage

data on 15 recardidig BPesd by nUPiiOnesclhehk 4 .2 100NSHERM 1 nanpyunt _
storing unit for storing the cunmul ative amount of consuned toner7ink which

has been used S@k-fafoud:Pt PALRECHITBAE AR Arafubl GERSHYY {:'H%t a&guﬁlw@ﬂ“ ng
|

;
the value of the cumul ati ve anount of consuned toner/in n the consuned

amount st oring y ity Y5 aﬁz]qk“%ats*é%i nrber Oi(i:gh%{%i' s, é’i‘tS?i gékit ﬁ%t hagrlxe'

counting unit and the cumul ative anount o nsumed toner

consuned annunﬁﬁytygﬂgkﬁﬁ@iEeP@y1§1r&m@jgiﬁgggggﬁnbdg%%%g%&g%digénfor 25

cal cul ating the anount remaining toner/in
T 972000110386,45 Sk LDBSUTH 118, TBURL L SONEAE, AR 1
percentage of the amount of remaining ink in
proportion to the amount of ink when the ink tank is
full. |
[Patent document 5] Japanese Patent
10 Application Publication No. 2003-107970
A printer controller is disclosed in

patent document 5. The printer controller includes a
pixel counting unit for counting the number of
pixels actually needed to print an image data on

15 recording paper by using £oner or ink, a consumed
amount storing unit for storing the cumulative
amount of consumed toner/ink which has been used so
far to print image data, a processing unit for
updating the value of the cumulative amount of

20  consumed toner/ink in the consumed amount storing
unit by adding the number of pixels counted by the
pixel counting unit and the cumulative amount of
consumed toner/ink in the consumed amount storing
unit, and a remaining amount detecting unit for

25 calculating the amount of remaining toner/ink based



toner/ink initially provided. As described above, in conventional imge 5

form ng sppasrlivmnes. the anmount of remaining color mat eegbrbélsAsgednk or a
cartridge is used to report a situation where a tank is low in color

material or out of color material, to report the percentage of the anpunt
of. remai ning color material, or to report+540 the actual anmount of remaining
color material. However, with the nethods of detecting the anounts of
remai ning color materials in such conventional inmge form ng apparatuses,

a user can knaw oéychhe lkitiiveg {06 uhepbaEcicig futed ot onetemiind b
tank/cartridge and not know how many pages of a docunent can be printed

Wi th the remaigidgce8khedmalRirgt Ssbetonghand.+ Rise! eBYr emefudtventi on 20
The present invention provides an i mge orm ng apparatus that

SUbStantIa||yt9Q¥é§P§§kOQ%lQﬁjlng$pﬁggghgﬁﬁ caused by the Iimtations and
di sadvant ages of the related art 0 achi eve these and ot her advantages in

25 accordance with an aspechfc fN1-Rr 888Kk ,I NUEN L QPen YO 2206/ 132099
PCT/ JP2006/ 310596 an |nageﬁeg?%%ngeapparatusqing%udegna ﬁﬁ}t to %alculate

the nunber c of @]%fn&rh a@'a%utw g TR ﬁ%@rr@mﬁgﬁ[ﬂ]ﬁgeron

statlstlca? data on anoun Consune mat ekl
material in a tank or a cartridge is used to report

a situation where a tank is low in color material or
out of color material, to report the percentage of
the amount of remaining color material, or to report
10 the actual amount of remaining color material.
However, with the methods of detecting the
amounts of remaining color materials in such
conventional image forming apparatuses, a user can
know only the timing for replacing a color material
15 tank/cartridge and not know how many pages of a
document can be printed with the remaining color

materials beforehand.

Disclosure of Invention
20 The present invention provides an image
forming apparatus that substantially obviates one or
more problems caused by the limitations and
disadvantages of the related art.
To achieve these and other advantages in

25 accordance with an aspect of the present invention,



5 nunber of printed pages and to report the calculated nunber of pages
print abl evovedob/150p®i ni ng color material. The image forpEigeARRA0RGUS MY
preferably include a unit to calculate the anount of remaining 10 color
material and report the cal cul ated anmount of remaining color material
together with the cal cul ated nunber of pages printable with renmaining
color material. The cal cul ated nunber of pages printable with remaining
color material may 15 preferably include at |east two.of the foll ow ng

i nformation itgrs;paiyRi MuRmbespph rRfkiiy abl &1 Pagssa 13Mer age nunber of
printabl e pages, and maxi num nun%er of printable pages. The nunber of

pages print abé@l&h&@tﬂaer@ié“ﬂ@mﬁ@ﬁ:obf@a@jésﬂpf@ﬁtggl%r gfer@bly be
cal cul at ed based on the average anmount ~of” consunmed color nmaterial or on

the average AMpUAL i n @cm%gﬂgf%geée 'Iatb%[éﬁé @Hdﬁea@i@@ﬁafgréawthe

aver age anount of cons col or materi al I mage "
unher of pagee VD Bo0al LiDosh P SBEbe At é%g“ﬁéﬁlﬁ{h‘*ﬁ Hortn
cach user. San THABELT bomiHoL Mot 37 HECaathr Rl PBOLR SAhbath ROt BPCt he.

present lnventhgbgg C%ﬁfl qggdpggntable with remaining color

material.
The image forming apparatus may preferably

include a unit to calculate the amount of remaining

10 color material and report the calculated amount'of
remaining color material together with the
calculated number of pages printable with remaining
color material. The calculated number of pages
printable with remaining color material may

15 preferably include at least two .of the following
information items: minimum number of printable pages,
average number of printable pages, and maximum
number of printable pages. The numbexr of pages
printable with remaining color material may

20 preferably be calculated based on the average amount
of consumed color material or on the average amount
of consumed color material and a deviation from the
average amount of consumed color material. Alsc, the
image forming apparatus may preferably include a

25  wunit to calculate and reporxrt the number of pages -



5 cal cul ate the nunber of pages printable with remai ning color materi al
based onwoatisatzeal data on the anmount of consunmed colpef/Blsesi@és and the
nunber of printed pages and to report the cal culated nunber of pages
printable with remaining color 10 material. According to still another
aspect of the invention, an inmage form ng-apparatus is provided enabling
users to know the nunber of printable pages before printing and inproving
conveni ence for the wusers. 15 Brief Description of Drawings FIG 1 is a

perspective V'§W1ﬁ%@%ﬂéCWEﬁﬂereR%Q@iﬂg @ b PKin8k <18GOr PP aRRAr at us
illustrating an exanple of an image form ng apparatus according 20 to the

present i nvent @8y BlGed 4 ensohemmlic elevathenalead eyt hl lustrating an

exenpl ary configuration of nmechani ¢ unit of the 1nkj et récordi ng

TR T Mo R T
e Bt e v SR PO o RLE  PhedRa, S CenPEsheed
5 calculate the number of pages printabl?-with
remaining color material based on statistical data
on the amount of consumed color material and the
number of printed pages and to report the calculated
number of pages printable with remaining color
10 material. According to still another aspect of the
invention, an image forming apparatus is provided
enabling users to know the number of printable pages
before printing and improving convenience for the
users.
15
Brief Description of Drawings
FIG. 1 is a perspective view seen from the
front of an inkjet recording apparatus illustrating
an example of an image forming apparatus according
20 to the present invention;
FIG. 2 is a schematic elevational view
illustrating an exemplary'configuration of a
mechanlical unit of the inkjet recording apparatus;
FIG. 3 is a plan view illustrating a

25 portion of the mechanical wunit;



5 control unit for controlling the inkjet recording apparatus; FIGs. 6A

and 6B amm govanplees of statistical tables for use by thergemotolosagni t;
FIGs. 7A and 7B are exanples of 10 statistical tables for use by the

control unit;

FIGs. BA and 8B are tables used to describe a nethod of

updating statistical data; FIGs. 9A and 9B-are'tables used to describe an
exanpl e of updating statistical data; 15 FIG 10 is a flowhart descri bing
a process of calculating and reporting anmounts of remaining col or

mat eri al s and nunber of pgiptableg pa t ?@gtgvg #E%wslﬁlBEQ%%Qﬁféé Cor

describing a 20 process of updating t

atistical data Best M

Carrying Qut the Ié@é@%@i@noknahhgﬁzplémwd g8n sepbadidrent gte sthe present

invention is described in detail wth 25 reférence to the a

conpanyi ng

drawi ngs. WO 29% ; Q$§ 5%5%2%@%@/310596 -9 FIG 1 is a perspective view
ront o

seen fromthe

| €t recording apparatus which is an exanple

of an image formng appar S acGqQr resent.jnyentign. 5 The
i nkj et recording apparatugﬂ‘;I ? g (Qrghggk &Q%d%é% Outilnl

5
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control unit for controlling the inkje?-recording
apparatus;

FIGs. 6A and 6B are examples of
statistical tables for use by the control unit;

FIGs. 7A and 7B are examples of
statistical tables for use by the control unit;

FIGs. 8A and 8B are tables used to
describe a method of updating statistical data;

FIGs. 9A.and 9B are’'tables used to
describe an example of updating statistical data;

FIG. 10 is a flowchart describing a
process of calculating and reporting amounts of
remaining color materials and number of printable
pages; and

FIG. 11 is a flowchart describing a

process of updating the statistical data.

Best Mode for Carrying Out the Invention
In the following, an embodiment of the
present invention is described in detail with

reference to the accompanying drawings.



apparatus body 1, a paper feed tray 2 attached to the apparatus body 1 for
storing pepesossbEeds, and a detachabl e paper catch trayc@upidashes; to the
apparatus body 1 for stacking paper sheets on which 10 inmages are recorded
(formed). The inkjet printing apparatus also includes a cartridge carrier
4 for holding ink cartridges. The cartr+flge carrier 4 is on the right
side of the front face (to the right of the paper feed tray 2 and the
paper catch tray 3) 15 and protruding forward fromthe apparatus body 1. In

the illustrated enbodi nemtrG.t e Positpersefedtiere CALERi deRrCaHdiRrtéel S
bel ow the top face | evel of the apparatus body 1. An operating/indicating

unit 5 on thepppRerogi de afn ke CREEbrda® C AP £FafudOwhneudes operati on
buttons and indicators. The cartridge carrier 4 holds ink «cartridges 10Kk,

10c, iOm and JOymfeal bectinvelysg &afbﬁﬁllh'?%( acﬁiéféQQESa%%oszﬁr@ et‘!bty
and/or when color distinction is not made) which are exanpl es of

cont ai ni ng uni LEheaentia) grent color WO 2006/ 132099
PCT/JP2006/31t%&%mg-loenaterl %or exanpl e recordlng | i qui ds or inks.

The i nk cagtrl dges 10k, G ljrr e@n%ggr%qr}}%%be? ?Eugx%% eud£’+a85 (K,

cyan (C), mgenta (h@ an ye color _ respec Ive In the
5 illustrated gxemplapy gubodiment, L0g. 1 pk GAdL1d98S st eached to

the apparatus body 1 for storing paper sheets, and a
detachable paper catch tray 3 attached to the
apparatus body 1 for stacking paper sheets on which

10 images are recorded {(formed). The inkjet printing
apparatus also includes a cartridge carrier 4 for
holding ink cartridges. The cartridge carrier 4 1is
on the right side of the front face (to the right of
the paper feed tray 2 and the paper catch tray 3)

15 and protruding forward from the apparatus body 1. In
the illustrated embodiment, the position of the
cartridge carrier 4 is below the top face level of
the apparatus body 1. An operating/indicating unit 5
on tﬂe upper side of the cartridge carrier 4

20 includes operation buttons and indicators.

The cartridge carrier 4 holds ink
cartridges 10k, 10c, 10m, and 10y {(collectively
called ink cartridges 10 for brevity and/or when
color distinction is not made) which are examples of

25 c¢ontaining units which contain different color



are inserted into the cartridge carrier 4 fromthe front side of the

appar at uwdoeahg/12200oward its back side. The cartridge cearrijessodsfvass a front
cover 6 (a cartridge cover) which can be opened when the ink 10 cartridges
10 are inserted or renoved. The ink cartridges 10k, 10c, 10m and by are
inserted in an upright position and arranged side by side. The
operating/indicating unit 5 includes renaining-anmount indicators Ilk, I|lc,
11m and |Ily 15 each indicating that the ink-cartridge 10k, 10c, 10m or
by is low in imateriautsof fomk exBwpposte¢condiaty ka1 @sabR AGkaOUNt
indicators Ilk, tic, 11m and |ly correspond as shown to those of the ink-
cartridges 10kTht0dnKOreranddh@y IThe, 2006pel 8k, N@ricdndi ¢at Lo twnid, 5
further includes a power button 12, a paper feed/print-resunme button 13,

and a cancel [iott @kak@lélgxbla@me(qui@@énumtt),oﬁnat&_emi;gkj(gjt) recpr di ng
apparatus is described with reference to 25 FIGs. 2 and 3: FIG 2'is a

schematic el evgellaeal WO 28066132032 HGIT JP200863140336, - 13, ViewW

-1
illustrating an exenplary of the nmechanical uhit. FIG§73 Is a plan view

illustratimg heneisrdescdi badnparhs, AnibdgiMERRANGRAl Hnit . A caryjage 33
is supported by guiding 5 parts including a guide ro 31 anﬁ a staf% SO
as are inserted into the cartridge carrier 4 from the
front side of the apparatus body 1 toward its back
side. The cartridge carrier 4 has a front cover § (a
cartridge cover) which can be opened when the ink
10  cartridges 10 are inserted or removed. The ink
cartridges 10k, 10c, 10m, and 10y are inserted in an
upright position and arranged side by side.
The operating/indicating unit 5§ includés
remaining-amount indicators 11k, 1lc, 1im, and 11y
15 each indicating that the ink-cartridge 10k, 10c, 10m,
or 10y is low in ink or out of ink. The positions of
the remaining-amount indicators 11k, 1lc, 11lm, and
11y correspond as shown to those of the ink-
cartridges 10k, 10c, 10m, and 10y. The
20 operating/indicating unit 5 further includes a power
button 12, a paper feed/print-resume button 13, and
a cancel button 14.
Next, a mechanical unit of the inkjet
recording apparatus is described with reference to

25 FIGs. 2 and 3. FIG. 2 is a schematic elevational -



to be able to slide in main-scanning directions. The guiding parts are

| ai d bet weepotsilambwar ds 21A and 21B on the left and ri gbt/Biod@siosds a frane
21. The <carriage 33 is novable for scanning by a main 10 scanni ng notor
(not. shown) through a timng belt in the directions of the arrows
(mai n-scanning directions). The carriage8B8-includes four liquid drop
sprayi ng recordi ng heads 34 for spraying yellow (Y), 15 cyan (C), nagenta
(M, and black (K) ink drops. The liquid drop spraying heads include
respective ink vispr ayl hegkzkresinthen iepedpieay @ aieignbends iard

positioned so that their ink spray nozzles forma |ine that intersects

wi th the main-sgarini nIQ0 di decta grisarandi éhe iilnkissprayin@zakes ifrace

downward. Each of the liquid drop sprayi ng heads

heads 34 incl udesarilps@sparesgereraid nfedRbhif@n gemer ating pressure
to spray liquid drops. For such a pressure 25 generating unit, a

pi ezoel ectric actuator sughcagrga\@ MGiQSQQg%OQQQd] 323908(13&951%6 - 12

pi ezoel ectric elenent, a thernmal actuator using phase cthanges resulting

fromliquidfibakalifglueauged @l eksgt rat herdmy %&yeébi g, &l ement

such as a heat elenent, a shape nenory alloy actuator -

changes caused iy gEenper@t Hh€s1ide in main-scanning directions. The

10

15

20

25

guiding parts are laid between sideboards 21A and
21B on the left and right sides of a frame 21. The
carriage 33 is movable for scanning by a main-
scanning motor (not sﬁown) through a timing belt in
the directions of the arrows (main-scanning
directions).

The carriage 33 includes four liquid drop
spraying recording heads 34 for spraying yellow (Y),
cyan (C), magenta (M), and black (K) ink drops. The
liquid drop spraying heads include respective ink
spray nozzles. The liguid drop spraying heads are
positioned so that thelr ink spray nozzles form a
line that intersects with the main-scanning
directions and the ink spray nozzles face downward.

Each of the liquid drop spraying heads
comprising the recording heads 34 includes a
pressure-generating unit for generating pressure
used to spray liquid drops. For such a pressure-

generating unit, a pilezoelectric actuator such as a

conprising the recording

used

using nmetal phase



changes, or an electrostatic actuator using static electricity may be
used. The¥VpPatwws1d249 heads 34 include a driver | C conne®CTdPYOa/3B05HAr NESS
22 (a flexible print cable) 10 to a control unit (not shown). The carri age
33 also includes a sub-tank 35 for each color to supply each color ink to
each recording head 34. Each color ink i§1%UppIied to its correspondi ng
sub-tank 35 fromits respective ink 15 cartridge 10 in the cartridge
carrier 4 through an _ink supply tube 36 for each color. The cartridge
carrier 4 incl idezee5applyp@ieEngnt, 24 tbermak radogatok fusdmd he ink
cartridges 10. The ink supply tubes 36 are preferably fixed as shown by a
20 hol di ng par PiZBs@nchabaekboms U1of froe fibamel @1£1 1fheotbcheani cal uni t
al so includes a paper feeding unit for feeding paper sheets 42 stacked on
a paper stacki mgused ebyaapr essigigr pilaeehadl domtde: ipapen cheed ts@yn2. The
paper feeding unit includes a 25 crescent roller (a paper feed roller) 43
for WO 2006/ 13269% R(I40P20eae3t)596 shdBesepaicaty gL1He Rapemtsheets 42
and feeding themone by one, and a separating pad 44 ich is facing the

crescent radilemusih@nd magletall pHEEEr ¢Bhnyelsh @uskw%gr tehi®tature
coefficient. The separating pad 44 is 5 biased toward the crescent roller
43. changes, or an electrostatic actuator using static
electricity may be used.
The recording heads 34 include a driver IC
connected via a harness 22 {a flexible print cable)
10 to a control unit (not shown).
The carriage 33 also includes a sub-tank
35 for each color to supply each color ink to each
recording head 34. Each color ink is supplied to its
corresponding sub-tank 35 from its respective ink
15 cartridge 10 in the cartridge carrier 4 through an
ink supply tube 36 for each color. The cartridge
carrier 4 includes a supply pump unit 24 for
carrying ink from the ink cartridges 10. The ink
supply tubes 36 are preferably fixed as shown by a
20 holding part 25 on a backboard 21C of the frame 21.
The mechanical unit also includes a paper
feeding unit for feeding paper sheets 42 stacked on
a paper stacking plate (a pressing plate) 41 in the
paper feed tray 2. The paper feeding unit includes é

25 crescent roller (a paper feed roller) 43 for



The nechanical unit also includes a guide 45 for guiding a paper sheet 42
fed fromw@eoppapawy feeding unit to a position under thecraesjoesigedreads
34, a counter roller 46, a conveying guide 47, a 10 pressing part 48 having
a paper-edge pressing roller 49, and a conveying belt 51 that conveys and
electrostatically attracts the paper sheetl#2 so that the sheet faces the
recordi ng heads 34. The conveying belt 51 is an endless belt 15 stretched
bet ween a conveying roller 52 and a tension roller 53 and is configured to
turn in the bekpaceihieyy nghdi pepkirorsi{eaths séanainng figdthdothemAorehar gi ng
roller 56 charges the surface of the conveying belt 51 and is positioned
So as to contaby 2met,hearsdir & asepafrattieng gpveyi dgwheldh Sils apdchayatge
according to the rotation of the conveying belt 51. A guide 57 is

posi tioned underetheroweyisg hel arkl msde asrt @ gAMRIri41e HLERLiaNG area of
the recording heads 34. 25 The-conveying belt 51 is turned in the WO

2006/ 132099 PCRA$R2806/ 3405960 t4 iheldniconygyi Bapdidacti on,ghown iy FIG 3
by the conveying roller 52 which is rotated by a sub- scanning notor (not

shown) thr aughpaakicd NbWReky - tike drrchatcalo Uit fur ther includes a 5
paper ejecting unit for ejecting the paper sheet 42

The mechanical unit also includes a guide
45 for guiding a paper sheet 42 fed from the paper
feeding unit to a position under the recording heads
34, a counter roller 46, a conveying guide 47, a
10 pressing part 48 having a paper-edge pressing roller
49, and a conveying belt 51 that conveys and
electrostatically attracts the paper sheet 42 so
that the sheet faces the recording heads 34.
The conveying belt 51 i1s an endless belt
15 stretched between a conveying roller 52 and a
tension rxoller 53 and is configured to turn in the
belt conveying direction (sub-scanning direction). A
charging roller 56 charges the surface of the
conveying belt 51 and 1s positioned so as to contact
20 the surface of the conveying belt 51 and rotate
according to the rotation of the conveying belt 51.
A guide 57 is positioned under the conveying belt 51
so as to cover the printing area of the recording
heads 34.

25 The ‘conveying belt 51 is turned in the -



on which images are recorded by the recording heads 34. The paper ejecting
unit i nchwoessasmbeet separating claw 61 for separati ngcihpdaaprkocsheet 42
fromthe conveying belt 51, a paper ejecting roller 10 62, and a paper
ejecting roller 63. In the as-shown enbodi nent, the paper catch tray 3 is
positioned wunder the paper ejecting roll-dri-62. A detachable duplex unit 71
is attached to the back side of the apparatus body 1. The duplex 15 unit
71 takes in the paper sheet 42 which is conveyed backward by the conveying

belt 51 turningelinddiereppogi 86 rdictdein WhowrvehsgId.he3 pgpethsheet 42,
and feeds the sheet again into the space between the counter roller 46 and

the conveying behte9lingihoR0eupBer whits of st herdupkiex W tgdd-i s used as a
manual paper feed tray 72. Also, as shown in the exenplary enbodi ment of

FIG 3, a pri ngcag@q ?Inm@@_anng%l QYY) PREBABhS® &k syposktioned for
exanple to the rig 5 of the carriage 33, in a non-printing area. The WO

2006/ 132099 PCT/JP2006/31ﬂ5e96meci‘1§nﬁrda'}$ LH%E‘ fﬁ%r@h%&arl(}%f §ani g

mechani sm 81 rmaintains and cl eans the nozzl es the record Ing heads 34.

The print head,gpi.of enancel gl eani o & meefiani sy 81nkngldsles ARS8%3 82b,

82c, and 82d
on which images are recorded by the recording heads

34. The paper ejecting unit includes a sheet
separating claw 61 for separating the papef sheet 42
from the conveying belt 51, a paper ejecting roller
10 62, and a paper ejecting roller 63. In the as-shown
embodiment, the paper catch tray 3 is positioned
under the paper ejecting roller 62.
A detachable duplex unit 71 is attached to
the back side of the apparatus body 1. The duplex
15 unit 71 takes in the paper sheet 42 which is
conveyed backwarxd by the conveying belt 51 turning
in the opposite direction, reverses the paper sheet
42, and feeds the sheet again into the space between
the counter roller 46 and the conveying belt 51. The
20 upper face of the duplex unit 71 is used as a manual
paper feed tray 72.
Also, as shown in the exemplary embodiment
of FIG. 3, a print head maintenance/cleaning
mechanism 81 is positioned for example to the right

25 of the carriage 33, in a non-printing area. The



(collectively called caps 82 for brevity and/or when distinction is not

made) fomwe@owensmgethe nozzle surfaces of the recordi ngchgpshc3sod W per
bl ade 83 for wi ping the nozzle surfaces, and a waste-ink 10 receiver 84

for receiving ink drops used for purging dried ink fromthe nozzles. The
cap 82a is used for suction and noistureietention and the caps 82b, 82c,
and 82d are used for noisture retention. The ink used in the

mai nt enance/ cl eaning 15 process by the print head nai ntenance/ cl eani ng
mechani sm 81, phénithnkhegj@atetint entbheetapiseS2intheedhdnir@anoged fromthe

w per bl ade 83 by the wiper cleaner 85, and the ink ejected to the

wast e-ink recebyerSharendi stbangedHentoaplesontraivied t8c8rd@nyast e ink
tank (not shown). Further, as shown in the exenplary enbodinment of FIG 3,
a waste-ink reggkwer 388 for receiving ink drops used for purging dried ink
from the nozzles during recording is positioned for 25 exanple to the left

of the carriage 33, in thenhaop QIM@>g@g@{$§%gggeggybg¢g¥gg§%g§ -16

printing area. The waste-ink receiver 88 has openings 89 g the length

of a nozzl e argaynah:ddies 1 eeRk dj;pd sheadss 342al n8t2?>e Ig¥d etah§cgndi ng

apparatus 5 configured as descri bed above paper shéets: 42 are
{collectively called caps 82 for brevity and/or when

distinction is not made) for covering the nozzle
surfaces of the recording heads 34, a wiper blade 83
for wiping the nozzle surfaces, and a waste-ink

10  receiver 84 for receiving ink drops used for purging
dried ink from the nozzles. The cap 82a is used for
suction and moisture retention and the caps 82b, 82c,
and 82d are used for moisture retention.

The ink used in the maintenance/cleaning

15 process by the print head maintenance/cleaning
mechanism 81, the ink ejected to the caps 82, the
ink removed from the wiper blade 83 by the wiper
cleaner 85, and the ink ejected to the waste-ink
receiver 84 are discharged into and contained in a

20 waste ink tank (not shown) .-

Further, as shown in the exemplary
embodiment of FIG. 3, a waste-ink receiver 88 for
receiving ink drops used for purging dried ink from
the nozzles during recording is positioned for

25 example to the left of the carriage 33, in the non-



fed one by one fromthe paper feed tray 2, the separated paper sheet 42 is
fed appr oX0 aedeapip9 vertically upward and gui ded by the guoirde20d&sionteo t he
space between the conveying belt 51 and the 10 counter roller 46 so as to
be conveyed further, the front edge of the paper sheet 42 is guided by the
conveyi ng guide 47 and pressed by the paﬁékiédge pressing roller 49 onto
the conveying belt 51, and then the direction wherein the paper sheet 42
is 15 conveyed is changed approximately 90 degrees. At this stage, an AC
bi as supply unPEifnding cdhepel The wagdseripbdreeledweapp? 8 esaal t er nati ng
voltages to the charging roller 56 by alternately outputting plus and
m nus vol t agesopAsingestPt alpogpsdia ivengthndfnegatdazly shanged Strips
with a constant width are forned alternately along the turning (or the
sub- scanni ng) Hheectsmdhngheeasisy f3dce of the conveying belt 51. Wen the
paper sheet 42 is conveyed onto the conveying belt 51 with 25 positively
and negatively charged stInpshet Hekpaerr &b 20064132090 PETEIP2006/ 310596
-17 sheet 42 is attracted to the conveying belt 51 and is conveyed in the
sub- scanni iy debecliqnreas sdhedesonvi@dgabeté, Shagymshdees, abhe fecor di ng
heads 34 are driven 5 and the carriage 33 is noved according to i nmage

fed one by one from the paper feed tray 2, the

separated paper sheet 42 is fed approximately

vertically upward and guided by the guide 45 into

the space between the conveying belt 51 and the

10 counter roller 46 so as to be conveyed further, the

front edge of the paper sheet 42 is guided by the

conveying guide 47 and pressed by the paper-edge

pressing roller 49 onto the conveying belt 51, and

then the direction wherein the paper sheet 42 is

15 conveyed is changed approximately 90 degrees.

At this stage, an AC bilas supply unit in a
control unit described below applies alternating
voltages to the charging roller 56 by alternately
cutputting plus and minus voltages. As a result,

20 positively and negatively charged strips with a
constant width are formed alternately along the
turning (or the sub-scanning) direction on the
surface oi the conveying belt 51. When the paper

sheet 42 is conveyed onto the conveying belt 51 with

25 positively and negatively charged strips, the paper



signals to spray ink drops and record a line of imge on the paused paper
sheet 42wabwepamey sheet 42 is conveyed a specified dperaprmes3mses t he
next line is recorded. When a recording conpletion signal 10 or a signal
indicating that the rear edge of the paper sheet 42 reaches the printing
area is received, the inkjet recording apparatus ternminates the printing
and ejects the paper sheet 42 into the paper catch tray 3. 15 Wen the

i nkj et recording apparatus is' idle, the carriage 33 is noved into a

posi tion abovesheed grd nts hebtrewitmderianceiiel eanivey imethamlsnb8lard  the
position, the recording heads 34 are covered by the caps 82 to retain

noi sture of thésnezzivesyyamditotde preventamoizbe ddlreggiingncansetheby dried
ink. Wth the recording heads 34 capped, the nozzles are suctioned
(call ed nozzl ecpuataydmerbdeadsducturaryg. by a suction punp (not shown) to
renove dried ink or air bubbles. Al so, before or during printing, ink is

25 sprayed in order to cl®Eeen} hehnhrozzd@srd Wihhthei WG 209064 142092 n
PCT/ JP2006/ 310596 - 18 above neasures, the spray perfornmance of the

recordi ng hepadsndd dhe e At ahged 33NeXd  mafe 8Xabrbe Bfn@nt b nkmaakt ri dge 10
is described with reference to FIG 4. The ink 5 cartridge 107i ncludes an
ink bag 111 fiklhe@aWd hed N&pray ink drops and record a line of

image on the paused paper sheet 42, The paper sheet

42 is conveyed a specified distance, and the next

line is recorded. When a recording completion signal

10 or a signal indicating that the rear edge of the
paper sheet 42 reaches the printing area is received,
the inkjet recording apparatus terminates the
printing and ejects the paper sheet 42 into the
paper catch tray 3.

15 When the inkjef recording apparatus is-
idle, the carriage 33 is moved into a position above
the print head maintenance/cleaning mechanism 81. In
the position, the recording heads 34 are covered by
the caps 82 to retalin moisture of the nozzles and to

20 prevent nozzle clogging caused by dried ink. With
the recording heads 34 capped, the nozzles are
suctioned (called nozzle suction or head suction) by
a suction pump (not shown) to remove dried ink or
alr bubbles. Also, before or during printing, ink is

25 sprayed in order to clean the nozzles. With the



and a case 112 for housing the ink bag 111. The ink bag 111 is renovable.
The case Wa2oderstoagles and is separable into a case nunper/igwobd2dsend a
case nunber 2 112B, which protect the ink bag 111. In 10 other words, the
case 112 has two parts, the case nunber 1 112A and the case nunber.2 112B,
having faces parallel to the ink supply-d8rection (ink ejecting
direction) for housing the ink bag 111. The ink bag 111 includes an ink
outlet 114 15 connectable to a supply needle in the back of the cartridge
carrier 4 whenabbeel meaartes dgeh&0spxray nserfednante tdie tastri dge carrier
4 of the apparatus body 1. The ink cartridge 10 includes a non- 20

vol atil e nmenoryeéandiblRPROMador 3éxapp)intldbinpdsi ti oned for exanple on the
face of the case 112 where the ink outlet 114 is positioned (the back

face). The non-volatile mesory ddSeshads onf ahmihikorpedtaigengot ast he
ink cartridge 10, 25 including ink-color, ink type, expiration date, and WD

2006/ 132099 PCJédB2G0R/B L5086 xe%@réﬁd@iﬂﬁ@rm@hewo%\@'ﬂk' e menory 115

is electrically connected, when the ink cartridge 10 is inserted into the
cartridge carrighedsidge ap eheehnade 0f fde @9@2&@1@@%@ lyivhi GRS S

positioned in the back of the cartridge carrier
and a case 112 for housing the ink bag 111. The ink
bag 111 is removable. The case 112 includes and is
separable into a case number 1 112A and a case
number 2 112B, which protect the ink bag 111. In

10 other words, the case 112 has two parts, the case
number 1 112A and the case number 2 112B, having
faces parallel to the ink supply direction {ink
ejecting direction) for housing the ink bag 111.

The ink bag 111 includes an ink outlet 114

15 connectable to a supply ﬂeedle in the back of the
cartridge carrier 4 when the ink cartridge 10 is
inserted into the cartridge carrier 4 of the
apparatus body 1.

The ink cartridge 10 includes a non-

20 wvolatile memory (an EEPROM, for example) 115
positioned for example on the face of the case 112
where the ink outlet 114 is positioned {(the back
face). The non-volatile memory 115 stores
information pertaining to the ink cartridge 10,

25 including ink -color, ink type, expiration date, and



The information stored in the non-volatile nenory 115 is |oaded into the
control whWDRowf13tdee apparatus body 1. The control unit pofr/Jpiesivcamge
formng 10 apparatus is outlined with reference to FIG 5. FIG 5 is a

bl ock diagramoutlining the control unit. The control unit 300 includes a
main control unit 301 and a print contrell@nit 302. The wmain control unit
301 includes a mcroprocessor for 15 controlling the overall operation of
the image form ng apparatus, including the control related to the nunber

of printable pagesuvagey di Nhet Boan vadod dentmefiryt el pPresent i nventi on.
The print control unit 302 includes a m croconputer for 20 controlling

printing. !Vbl'ee§B@Q:ifo'jc§éaii¥1cbﬁﬁe’&iéﬁﬁ%éﬁ?' tHai tinlécblaﬁﬁﬂagb.sm is
mai n- scanni ng nmotor (not shown) and a sub-scanning notor (nof shown)

through a mainsngeaRHNG AL OEhEN oG g EUEL r393 and & sub,25 scanning
notor driving circuit 304 to forminages on WO 2006/ 132099

PCT/ JP2006/ 310398 o1+ 2fhd Mo PARET 2SHEEL-A. A2 BSAGT di, gyt e nf or mat i on

including prin ata sent via a c nication “circuit roma host

COMPALE o LSRNy P Bher s 4Bk e osio §omRHL 1490 T b
The information stored in the non-volatile memory
115 1s loaded into the control unit of the apparatus
body 1.
The control unit of this image forming
10 apparatus is outlined with referxence to FIG. 5. FIG.
5 is a block diagram outlining the control unit.

The control unit 300 includes a main
control unit 301 and a print control unit 302. The
main contrel unit 301 includes a microprocessor for

15 controlling the overall operation of the image
forming apparatus, including the control related to
the number of printable pages according to an
embodiment of the present invention. The print
control unit 302 includes a microcomputer for

20 controlling printing.

More specifically, the main control unit
301 contreols a main-scanning motor (not shown) and a
sub~scanning motor {(not shown) through a main-
scanning motor driving circuit 303 an@ a sub-

25 scanning motor driving circuit 304 to form images on



unit 301 also transmits the print data to the print control unit 302. The
mai N conWw@PRonGB209B01 receives a detection signal fronrarapions/smsisposi tion
detecting 10 circuit 305 for detecting a position of the carriage 33 and
controls the next position and the novenent speed of the carriage 33 based
on-the received signal. The carriage posiPi-on detecting circuit 305
detects a position of the carriage 33, for exanple, 15 by readi ng and
counting the nunber of slits on an encoder sheet arranged in the scanning
di rections of tidepearri ajecd3s ud? ngcaophidirgy semsonfprmialte cyarri age 33

The mai n-scanning notor driving circuit 303 rotates the main-scanni ng notor

accordi ng to 20ncandiage proveneditdi skatcerid ghatomeaaiived fsom the main
control unit 301 to nove the carriage 33 to a specified position at a

speci fied speegirdhgtmaion Gdm ok HBkt Idhphecet vegoaindatifetinasi gnal
froma conveyance di stance 25 detecting circuit 306 for detecting a

conveyance WO 200R{ 432099 T/ JFP2006h310%% codpdt8kare® Qfay hsecanveying

belt 51, and controls the conveyance di stance and t he novenent speed of

the conveying,dekbnal Rasg Q| NeodetkgeliOn: Signal malhe cHopysyance
di stance detecting circuit 306 detects 5 the conveyance di stance, for
exanpl e, by rgﬂﬁiEQBQQdalso transmits the print data to the print
control unit 302.
The main control unit 301 receives a
detection signal from a carriage position detecting
10 circuit 305 for detecting a position of the carriage
33 and controls the next position and the movement
speed of the carriage 33 based on the received
signal. The carriage position detecting circui£ 305
detects a position of the carriage 33, for example,
15 Dby reading and counting the number of slits on an
encoder sheet arranged in the scanning directions of
the carriage 33 using a photo sensor in the carriage
33. The main-scanning motor driving circuit 303
rotates the main-scanning motor according to
20 carriage movement distance signal received from the
main control unit 301 to move the carriage 33 to a
specified position at a specified speed.
The main control unit 301 receives a
detection signal from a conveyance distance

25 detecting cilrcuit 306 for detecting a conveyance -



counting the nunber of slits on a rotation encoder sheet on the rotating
shaft of w@eewanxeyi ng roller 52 using a photo sensor. pElgrsibssganni ng
notor driving circuit 304 rotates the sub-scanning notor 10 according to a
conveyance di stance received fromthe main control unit 301 to rotate the
conveying roller 52 so as to nove the comdkeying belt 51 for a specified
di stance at a specified speed. The main control unit 301 rotates the 15
paper feed roller 43 once by sending a paper feed roller driving

i nstruction toddsiapere feédthel loemvedring ngedicr &di,t 303. cdheroaisn tgant r ol
unit 301 noves the caps 82 and the w per blade 83 up/down by rotating a
motor (not showonvdyaugh diptianiceheart 26h suinbvenance/ sheani Bg- rEhani sm
driving-notor driving circuit 308. The main control unit 301 controls

through an inkoswrptindgroben tdisinyiags & renl thalheadbdﬁ%nw@?h&lﬁmﬂ{e(mt
shown) for driving the supply punp 25 unit 24 to supply ink to the

sub-tanks 35 f comvidiea i 2@@@&&%%@%@&3&@?880@/&%9@ 30624bRKfy tridges

10 in the cartridge carrier 4. The main contfol unit 301 al so recelves a

detection s gnahef IQYA-A palckbank Sildcsensgr 32 ' hat, they
sub-tank 35 is f&ll and a 7 dete§t|0525|gna %ro#%gﬂgaﬁgilgg%&c% er™ sensor

312 counting th@ number of slits on a rotation encoder
sheet on the rotating shaft of the conveying roller
52 using a photo sensor. The sub-scanning motor
driving circuit 304 rotates the sub-scanning motor
10 according to a conveyance distance received froﬁ the
main control unit 301 to rotate the conveying roller
52 so as to move the conveying belt 51 for a
specified distance at a specified speed.
The main control unit 301 rotates the
15 ©paper feed roller 43 once by sending a paper feed
roller driving instruction to a paper feed roller
drivingrcircuit 307. The main control unit 301 moves
the caps 82 and the wiper blade 83 up/down by
rotating a motor {(not shown) through a print~head-
20  maintenance/cleaning-mechanism driving-motor driving
circuit 308.
The main control unit 301 controls through
an ink supply motor driving circuit 311 an ink
supply motor (not shown) for driving the supply pump

25 unit 24 to supply ink to the sub-tanks 35 from the



i ndi cating the open/close status of the front cover 6 of the cartridge
carrier AOThes/1889M control unit 301, through a cartri dgesemowenssati on
circuit 314, reads 10 information from non-volatile nmenories 115k, 115c,
115m 115y (collectively called non-volatile nenories 115 for brevity

and/ or when no .distinction is nade) on t#&€ink cartridges 10 in the
cartridge carrier 4, perforns processing, and then stores the 15
information in a non-volatile nenory (an EEPROM for exanple) 315 of the
mai n control ubhk 3BEtTddesedl titve tharetaihyidgle arounteof 4an  ink
cartridge 10, after each printing or each time when ink is supplied from
the ink cartridge 10 to 2Dhé¢hmadub-acartke @b, unhe B&iln ond r okcedivies3@L reads
old remaining-ink-amount information currently stored in the non-volatile
menory 115 on theeiotk ararsigdgeé IGom temporatahy $hdrlesséheci-nBagmation in
the non vol atile nenory 315 of the main control unit 301, 25 calculates

consuned i nk aimddtcaiaisesl ohaa ‘alcue W 2006/ 382029 AT JP2Q08/ 310596 - 23
obt ai ned by counting the nunber of ink drops sprayed fromthe recording

head 34, amd wgktezthiew $e§RbkDI Fdomks arupE i HEEOIMEd ©Ns 8L 8kNed sbased on
the old remaining i nk anmobunt and the consunmed ink 5 amount into the
non-vol atile neABAY:aklSgOofhth8pkM close status of the front cover

6 of the cartridge carrier 4.

The main contrel unit 301, through a

cartridge communication circuit 314, reads

10 information from non-volatile memories 115k, 115c,
115m, 115y (collectively called non-volatile
memories 115 for brevity and/or when no distinction
is made} on the ink cartridges 10 in the cartridge
carfier 4, performs processing, and then stores the

15 information in a non-volatile memory (an EEPROM, for
example) 315 of the main control unit 301.

To detect the remaining ink amount of an
ink cartridge 10, after each printing or each time
when ink is supplied from the ink cartridge 10 to

20 the sub~-tank 35, the main control unit 301 reads old
remaining-ink-amount information currently stored in
the non-volatile memory 115 on the ink cartridge 10,
temporarily stores the information in the non-
volatile memory 315 of the main control unit 301,

25 calculates consumed ink amount based on a value



cartridge 10. The main control unit 301 determines that an ink cartridge
10 i s | oW 06112099 out of ink by reading the remaini ngETAR2006r10896
information stored in the non-volatile nenory 115 on the ink 10 cartridge
10. .The print control unit 302 generates data for driving a
pressure-generating unit. Each recordi ngd¥ad 34 includes a
pressure-generating wunit and uses it to spray ink drops. The print 15
control unit 302 generates data based on signals fromthe main control
unit 301, a carbitagenqubshyi onunsiigupltife omurhercard iiage gospsi eprdetetti ng
circuit 305, and a conveyance di stance signal fromthe conveyance di stance
detecting circtiror3Ghe Thecpriihg 2@&axbdnt4 pl apni wr3G2passes the data to a
head driving circuit 310. The head driving circuit 310 drives the

pr essur e- gener atimad. riinid-sif pi emoelractim fo eheteobs obtfainelappked afn t he
recordi ng heads 34 according to 25 the print data generated by the print

control unit WOnh20QHA/dl 328091 REh) B200 6drdd 8596 and24 h¥) 2= ¢ 9s sReay ik drops
fromthe corresponding ink spray nozzles. Further, the main control unit

301 stores 5 stahﬂoﬁﬂ@@nﬁ@f@hgahlo@ln&&pé@ilenmbh@@nm 8F Bneonsyfred ink
and the nunber of printed pages in the
cartridge 10. The main control unit 301 determines
that an ink cartridge 10 is low in ink or out of ink
by rgading the remaining—ink-amount information
stored in the non-volatile memory 115 on the ink
10 cartridge 10.

The print control unit 302 generates data
for driving a pressure-generating unit. Each
recording head 34 includes a pressure~generating
unit and uses it to spray ink drops. The print

15 control unit 302 generates data based on signals
from the main control unit 301, a carriage position
signal from the carriage position detecting circuit
305, and a conveyance distance signél from the
conveyance distance detecting circuit 306. The print

20 control unit 302 passes the data to a head driving
circuit 310.

The head driving circuit 310 drives the
pressure—generating units (piezoelectric elements,
for example} of the recoxding heads 34 according to

25 the print data generated by the print control unit



non-vol atile nmenory 315. When information on the nunber of printable pages
i s requesveaolwidgi®® printer driver 401 in the host comratrar2600810shhe  nmai n
control unit 301 cal cul ates the nunber of pages 10 printable with remaining
color materials based on statistical data on the anmounts of consuned col or
materials and the nunber of printed page§?*%ﬁd reports the cal cul ated
nunber of pages printable wth remaining color naterials together with the
15 remai ni ng-i nk-anount information to the host conputer 400. Wen the
above i nformat B2 it reeeavednkf domrhef Famgéhloadane sppadangs irtlhe
printer driver 401 displays, for exanple, the nunber of printable pages
on a printer psppertyaialeg.box of the host 20 conputer 400. In the
foll owi ng, exenplary processes in relation to the anount of remaining ink
and the nunber of printabhethages dre mesor cbed ral detht| 30M heamwder ence
to FIGs. 6A, 6B, and later. 25 In the inage form ng apparatus, WO

2006/ 132099 PCEAIRAQNDO] S40596 fordmtstiat | sdacal) iopf crtmeat iigBubdalad) on the
anount of remaining color material and the nunber of printed pages is

stored for ®ackoe@ied nigachntaliiee dhwbeal ber paaldesy apstaki sti Gale t abl e)
in the non 5 volatile nmenory 315 of the main control. unit 301.
non-volatile memory 315. When information on the
number of printable pages is reguested by the
printer driver 401 in the host computer 400, the
main control unit 301 calculates the number of pages
10 printable with remaining color materials based on
statistical data on the amounts of consumed color
materials and the number of printed pages, and
reports the calculated number of pages printable
with remaining color materials together with the
15 remaining-~ink-amount information to the host
computer 400. When the above information is received
from the image forming apparatus, the printer.driver
401 displays, for example, the number of printable
pages on a printer property dialog box of the host
20 computer 400. |
In the following, exemplary processes in
relation to the amount of remaining ink and the
number of printable pages are described in detail
with reference to FIGs. 6A, 6B, and later.

25 In the image forming apparatus,



Specific exanples of the statistical tables are described below with

ref erencevOao®liGen9? 6A, 6B, 7A, and 7B. FIG 6A is a st a@drapbmelidsapl e for
black; FIG 6B is for cyan; FIG 7A is for 10 magenta; and FIG 7B is for
yel | ow. Each statistical table contains information itens including,, for
each user, a user identifier, the number-9%~printed pages (accunul ated
nunber of printed pages), the anmpbunt of consuned 15 color material per page
(A), the amount of consumed color material squared and divided by the
nunber of pri mstted ipagesa { Bin fanthaehen nil dgtedl @m neEter aabunamamt (F). The
nunber of printable pages is calculated based on the nunber of printed
pages and 20 t hemaniouintg ofodoirs uretk coh br andt ehicalnimbéheotFaphra.ntddre
specifically, a standard deviation of the amount of consuned col or

materi al per pagere(L)isisteakeulmirdiyhtbelbel liowiawgchorauha (1) based on
t he aforenentioned values (A) and (B). In the 25 fornula, "*" denotes

mul tiplication. (20064 4320899 RCH JH2D065810396 ¢ a126e © InSPRE (BAA) ---

(1) A mninmm anmunt of consuned color naterial per page (D) within the

Eg)nge of the slandarde deuhalyosis Gl enbahgdnbddie-b9! ,awng oS formila
| Specific examples of the statistical
tables are described below with reference to FIGs.
6A, 6B, 7A, and 7B. FIG. 6A is a statistical table
for black; FIG. 6B is for c¢yan; FIG. 7A is for
10 magenta; and FIG. 7B is for yellow.

Each statistical table contains
information items including, for each user, a user
identifier, the number of printed pages {(accumulated
number of printed pages), the amount of consumed

15 color material per page (A), the amount of consumed
color material squared and divided by the number of
printed pages (B), and remaining color material
amount (F). The number of printable pagés is
calculated based on the number of printed pages and

20 the amount of consumed color material in the table.

More specifically, a standard deviation of
the amount of consumed color material per page (C)
is calculated by the following formula (1) based on
the aforementioned values (A) and (B). In the

25 formula, “*” denotes multiplication.



D=AC--- (2 A maxi mum anount of consumed color nmaterial per page (E)
wi t hin t MeO2#ege28® the standard deviation is cal cul at edThp2érgiobm | ow ng
10 formula (3): E = A+C --- (3) An average nunber of pages (G, a naxi num
nunber of pages (H), and a m ni nrum nunber of pages (l), which are
prirntable with the remaining color 15 mat@&al anount (F), are calcul ated
by the followng formulas (4), (5), and (6): G=FA--- (4 H=FD---
(5 | =FE--- (6) 20 An average nunber of pages (G, a nmaxi num nunber
of pages (H), and a ni ni Rt n88Ber ([FAdyes —tt+) (dde cal cul ated for each
color material. Anmong the cal cul ated values, the smallest values for (G,
(H, and (1) are reported toinhrumostmaorpubr c4b6udedisceheraver age-
maxi mum and m ni nrum nunbers of WO 2006/ 132099 PCT/JP2006/ 310596 - 27-
printabl e pagematlenritadle pxanpbags SMowwithih GshebAaG A thand 7B, for
each user having a user identifier "hanako" or "taro", the nunber of
printed pages, sthedamirodntiatieandwret tohbataat ey alhpefopageihd), and

5 formula (2):

A maximum amount of consumed color
material per page (E) within the range of the
standard deviation is calculated by the following

10 formula (3):

E = A+C —-=- (3)

An average number of pages (G), a maximum
number of pages (H), and a minimum number of pages
(I), which are printable with the remaining color

15 material amount (F), are calculated by the following

formulas (4}, (5), and (6):

G = F/A -—-- {4)
H= F/D ~-- (5)
I = F/E -—-- (6)
20 An average number of pages (G), 2 maximum

number of pages (H), and a minimum number of pages
(I) are calculated for each color material. Among

the calculated wvalues, the smallest values for (G),
(H), and (I} are reported to the host computer 400

25 as the average, maximum, and minimum numbers of



t he amount of consuned col or material squared and divided by the nunber of
printed peQa¥o(ivure stored. For "Total", the total npabaroed3psicnt ed
pages, the anount of consumed color naterial per 10 page (A), and the
anount of consuned color material squared and divided by the total nunber
of printed pages (B) are stored. As descrd bed above, by storing
statistical data for each user and reporting the nunber of pages 15
printable with remaining color materials to each user, the inmage formng
appar at us accoPdilhgakg earPag@Bedi ment of the present invention enables each
user to know nore accurately the nunber of printable pages (the range and
aver age nunber of pages) imath20egatrghess hiksdwar iwmayIsis uséhg 6Be iTMpge
form ng apparatus. Next, a nethod of updating statistical data is

descri bed wi t hanef dBgncet cefFtEsus@Ak dredv BBy al nskelrGidAtiheepunber of
newly printed 25 pages is represented by N and the amount of consumed WO
2006/ 132099 PCThaR20@8! 3105%6are28 ¢olomumberi aff ipxrirepsesgayed, by In
the row for the old (current) values of the statistical table shown in

FIG 8B, the numbentofodrisuetnpageslicy mepsesent edbpdet he)amynt of
consuned color 5 material per page (A) is represented by. Am and the
the amount of consumed color material squared and
divided by the number of printed pages (B) are
stored. For “Total”, the total number of printed
pages, the amount of consumed color material per
10 page (A), and the amount of consumed color material
squared and divided by the total number of printed
pages (B} are stored.
As described above, by storing statistical
data for each user and reporting the number of pages
15 printable with remaining color materials to each
user, the image forming apparatus according to an
embodiment of the present invention enables each
user to know more accurately the number of printable
pages (the range and average number of pages) that
20 matches his/her way of using the image forming
apparatus.
Next, a method of updating statistical
data is described with reference to FIGs. 8A and 8B.
In FIG. 8A, the number of newly printed

25 pages is represented by N and the amount of consumed



amount of consuned col or material squared and divided by the nunber of

printed IS represented by Bm In the row for _the new val ues,
t he nunb@ﬁgg@mér%ﬁ%ed pages is calculated by a 10 fornuPéTﬁkﬂmﬁ?"?%b is

calculated by a formula "(MAMP)/(M:N)", and (B) is calculated by a
formula "(MBmtP+P/N)/(MN)". The resul tixig values are stored as current
val ues. FIGs. 9A and 9B are tables used to 15 descri be an exanpl e of
updating statistical data. FIG 9A is an exanple for a user "taro"

n
whi ch the nunbgn ~ef AWM Y; Ryl Rte i d ot he t nsumned
material is 4gg%lﬁﬁiICi 9%%Qgtg%igiica e%ﬁ?% ?g S%dg?ggpﬁgsgghbg%ghe
values in FIG . O rfer I le.b he control
unit for calchgéiﬁgggn r%%%???ng iﬁg£§é%guﬁ§§ %?aﬁgégggFﬁé %8P3F

mat eri al s and urher f i nt.abl e es iLs described with reference to
FIG 10. 25 Re'%’g(r?’?’?’ng@t FHG g%o,tt TSR naF i B 151 A BOBEF135000
PCT/JP2006/310§%6r %%§1§h anDMnt% of renaining color materials is
requested for BXARPISE From the  prittert R iver 40 oRF Ui RB8dPTconput er

400, the caontrol ,uni.t .determ nes ether the user corresponding to a user
i dentifier 5 | RAERE iRt Bagear{\%&;nt:‘r% rePYREcEcsd s}wcgmrtaﬁ the

amount of consumed color material sgquared and
divided by the number of printed pages (B) is
represented by Bm. In the row for the new wvalues,
the number of printed pages is calculated by a

10 formula “M+N”, (A) is calculated by a formula
Y {M*Am+P) / (M+N) ", and (B) is calculated by a formula
Y (M*Bm+P+P/N) / {(M+N) ”. The resulting values are
stored as current values.

FIGs. 9A and 9B are tables used to

15 describe an example of updating statistical data.
FIG. SA is an example for a user “taro” in which the
number of newly printed pages is 8 and the amount of
consumed material is 45. In FIG. 9B, statistical
data is updated based on the values in FIG. 9A.

20 Next; a process performed for example by
the control unit for calculéting and reporting the
amounts of remaining color materials and the number
of printable pages is described with reference to
FIG. 10.

25 Referring to FIG. 10, when information on



for each color material. Wien the user has an entry in the statistical

table, t %%ah&%bgunit selects the entry of the user E?iﬂ#ﬂﬁgghn . Waen

t he user as no entry in the statistical table, the co

selects the entry of "Total"™ for updating. The control unit calcul ates the
standard deviation of the ampbunt of consiyed color material per page (O
based on the anount of consuned color material per page (A and the anpunt
of consuned 15 color material squared and divided by the nunber of printed

pages (B). Thegpel fa@n_oqﬁmé%fu%haqq{%gés%rt B8 8N M :’zlgount of

consuned col or material per page (D) and the maxi mnum anmount of consuned

col or mater i ak coere fage 48) Basedian MabyoEnLAL AN LOq 20 Bugher,, the

control unit cal cul ates, based on e renmlni mat erral "anou

the average n en ot i er. of.p s (H), and the
nininun1nunberEo 55%%% %i§£%é§%h4gﬂg Wg¢%2¥§gﬁggaﬁfﬁt¥%e8g§ﬁﬁﬁﬁﬁﬁ§ col or
material. 25 | exenpl ary_enbaodi nent. the control WO 2006/ 132099

PCT/ 1P2006) 310885 T150 THT 38T ef TS UMATHRY ERe SaBtRRE CARCHEAEISHS have
been perforsred.for . all_col or terials. |f the al cul atjons have nat been
per for med for éplE&ﬁ(ﬁeq9§35gﬁﬁ§s?qrﬁ?%5¥t?alt&ﬁiﬁﬁﬁ%ﬁ%Fﬁﬁaﬁhga?le

cal cul ations fqQr the next color material, and so on.
2o each color matefial. When the user has an entry

in the statisfical table, the control unit selects

the entry of the user for updating. When the user

has no entry in the statistical table, the control
10 unit selects the entry of “Total” for updating.

The control unit calculates the standard
deviation of the amount of consumed color material
per page (C) based on the amount of consumed color
material per page (A) and the amount of consumed

15 color material sguared aﬁd divided by the number of
printed pages {(B). Then, the control unit calculates
the minimum amount of consumed color material per
page (D) and the maximum amount of consumed color
material per page (E)} based on values (A) and (C).

20 Further, the control unit calculates, based on the
remaining color material amount (F), the average
number of pages (G), the maximum number of pages (H),
and the minimum number of pages (I) which are
printable with the remaining color material.

25 In an exemplary embodiment, the control-



After conpleting calculations for all color materials, the control unit

determn %@§? | est values for (G, (H, and (1) aggngﬂ%g%&Eﬁe

cal cul ate , and (1) values, and uses those 10 ues

average, maxi num and m ni nrum nunbers of printable pages. The control unit
reports the ampbunts of remmining color maperials and the average, maxinmum
and m ni num nunbers of printable pages to the 15 printer driver 401 in the
host conputer 400. The printer driver 401 displays the anounts of

remai nin col or - [l . i ] QJ nbers
of print gbl e pg%ég?h%c?rﬂé@a%?e‘%ﬂgﬁﬁ\ég g?%nt%%%%%ﬁgﬁﬁg%%g&%zo As

descri bed aboygeegn#e@%g%dé&n}gg agaf%&%kﬁgdﬁggggghﬁg“t2%§pt§€bodinent of

the present inventron is confrgureéd to ca & nu pages
printable with_renai.ning col.or materials based. on statistical data on the
amounts of con%ﬁirg&lgg):llornszgl?‘r%? PP ?eaer{bl Efeﬁ%f(ﬁjﬁ%ér afIonr p‘?fﬁt ‘éaiﬁﬁges and
to WD 2006/ 13209 PCT/JPZOQ?/3105§6 -31 reportfthe cal.cul at ed nunber of
pages pri nt abl BAWPEH 2 1lengiHF nGPL F8}|Hﬂ%§i%ﬁ§,°?ﬁ@r§ﬁvaenabling users to

know t he nunber of printable_ pages before prjntin and jnprovin
conveni ence fo?a?ﬁégﬁ§%Q955?5%cBP8iH?%Q) ?ﬁewg§§ﬁ%ilmfa?ﬂesg on.

After completing calculations for all color
materials, the control unit determines the smallest
values for (G}, (H), and (I} among all the
calculated (G), (H}, and (I) valdes, and uses those

10 values as the average, maximum, and minimum numbers
of printable pages.

The control unit reports the amounts of
remaining color materials and the average, maximum,
and minimum numbers of printable pages to the

15 printer driver 401 in thé host computer 400. The
printer driver 401 displays the amounts of remaining
color materials and the averége, maximum, and
minimuem numbers of printable pages, for example, on
a printer property dialog box.

20 As described above, an image forming
apparatus according to an embodiment of the present
invention is configured to calculate the number of
pages printable with remaining color materials based
on statistical data on the amounts of consumed coior

25 materials and the number of printed pages and to



invention, the inmage formng apparatus nmay include a wunit to report

renmai ni n Lhformation on the anounts of renaini erials
%@?@‘dﬂ%zﬁbd‘ . PQT/SPJOR{/% 1;6?%0

t oget her 'w e nunber of pages printable with remai nifng Co

materials, thereby further inproving convenience for wusers. Also, the
nunber of pages printable with renaining3Xolor materials may include at

|l east two of the followng information itens: m ni num nunber of printable
pages, average nunber of printable 15 pages, and naxi num numnber of

printabl e pagesepddteraby €a2bLnag disafnbOrkBOWRIE: 45t 2 L6l o ”tiﬁérﬁa“ on
e

on the nunmber of printable pages. In the inmage form ng “apparatdus,
nunber of pri ptablie agescLan R%t%%si'allysPbﬁﬁ!e%%wyer%%ffﬁg“h%%'r%g Hgsed
so, or

on the average anounts of consumed color materials.

al ternati vel Y. @ offolie afci8LeoRumha @fy PLI gLahle hages, can; be obt ai ned

by cal cul ati ng based on the averagé anmounts o consumne

and the devi at ;gns ifQm 4 2 s, nf consuned col or materials.
WO 2006/ 132099° PCT/- J52%%6%?[0?8%%-&@%%&%%%htgﬁeué”r%ﬁﬁnts of consuned
color materg als per pag rinter may,_.vary_dependi ng on user docunent
data or print settings, ?H?gogggpgtﬁéhé$¥¥t%$ﬁiﬁF%ﬁﬁﬂiﬁﬁg YRferal office

i nt wh rinters_are used. al st uniformy. Al so, each
environme fﬁgegﬂgon,e%he image orﬁghg apparat@g may include a

unit to report remaining amount information on the
amounts of rémaining color materials together with
the number of pages printable with remaining color

10  materials, thereby further improving convenience for
users. Also, the number of pages printable with
remaining color materials may include at least two
of the following information items: minimum number
of printable pages, average number of printable

15 pages, and maximum number of printable pages,
thereby enabling users to know more detailed
information on the number of printable pages.

In the image forming apparatus, the number

of printable pages can be easily obtained by

20 calculating based on the average amounts of consumed
color materials. Also, or alternatively, a more
accurate number of printable pages can be obtained
by calculating based on the average amounts of
consumed color materials and the deviations from the

25 average amounts of consumed color materials.



user's consunption of color materials per page is generally constant.

Thereforqw?ﬁﬁﬁﬁgﬂ@ply accurate nunber of printable paggéIégﬂgggyggiginig

by cal cul'ating based on the average anounts of consuned

process for updating statistical data during printing according to an
enbodi nent of the invention is described-betow with reference to FIG 11.
15 Referring to FIG 11, when a print job is submtted, the control unit
determ nes whet her the wuser corresponding to a user identifier in the

print job haszdrlanigly thet hRosiald s3F cabnbabled 91 SACHL+6YiY1s Wigp the
user has an entry in the statistical 20 table, the control unit selects the

entry of the wuwseje fof aipdathhar WiRp $heyugepehas t iL.h the
statistical table, the control unit "adds %n e%ﬁry 5$P t eﬁﬁgﬁ user to the

tabl e. The conto@umbit Sieht S Pt . ._nt.i ng .t he page
is conpleted, the “Control WO %60 /%Sﬂz%g%égg%?gséoﬁlg%gg@g&ajcéi?rﬁnii%

det er m nes mhehﬂ%ﬁﬂﬁngﬂgr%ﬂtgdgg%ggx%¢ %fficgiéﬁ%i@- gn%%E?ngE%%??r. VWhen

the printed page is I rst "page new user, 't

t

o bt SR Lo E 0T QTR SO A SEb BT B0, o0 (e
user’s consumption of color materials per page is
generally constant. Therefore, reasonably accurate
number of printable pages can be obtained by
calculating based on the average amounts of consumed

10 materials.

A process for updating statistical data
during printing according to an embodiment of the
invention is described below with reference to FIC.

11.

15 Referring to FIG. 11, when a print job is
submitted, the control unit determines whether the
user corresponding to a user identifier in the print
job has an entry in the statistical table for each
color. When the user has an entry in the statistical

20 table, the control unit selects the entry of the
user for updating. When the user has no entry in the
statistical table, the control unit adds an entry of
the new user to the table.

The control unit starts printing a page.

25 When printing the page is completed, the control -



squared and divided by the nunber of printed pages (B) based on the anount
of col or L&k sed for printing the first page, an
S Bt PEBPEEFAS, s the

cal cul at values in the user's entry. The control uni

values (A) and (B) for each color material. Wen the printed page is a
page of an existing user, the control umn33<al cul ates the values (A) and
(B) for each color material and updates values for the color materials. 15
Then, the control unit updates values (A) and (B) in the entry of "Total"

for each coIorunmﬁeﬂéﬁérthesCWMEﬂﬂetﬂiher9@Q%E%dfﬁh€@0¥§ $heps  of
starting printing a page and later as shown in 20 the flowhart of FIG 11

until all pagegiofisd eagei 0F hohew aidui ntRdenVWhon 314 pRgas aLe ard nted,
the process of updating statistical data during printing s termnated.

The control unichet hus 4pdghes bie 225 f abbsti cah dat h unts of
consuned col or WD 2006/ 13 089 PCT/ JP2006/ 310596 e-SiﬁﬁE?%;ig g%guring

pri nting. WhenchnQIiALion: ns LAG AT SoRkuerpining, calor materials is

requested for exanple fromthe host conputer e ‘con

ﬁﬁlngglr af)fesSf?g?gg’%r@g;&l‘;ﬁda@gn%ﬂ“{ IR Q!)quu%e%mcocg}:ggt I?lgitglriaind the
squared and divided by the number of printed pages
(B) based on the amount of color material used for
printing the first page, and stores the calculated
values in the user’s entry. The control unit

10 calculates the values (A) and (B) for each color
material. When the printed page is a page of an
existing user, the control unit calculates the
values (A) and (B) for each color material and
updates wvalues for the color materials.

15 Then, the control unit updates values (A)
and (B) in the entry of “Total” for each color
material.

The control unit repeats the above steps
of starting printing a page and later as shown in

20  the flowchart of FIG. 11 until all pages of the
print job are printed. When all pages are printed,
the process of updating statistical data during
printing is terminated.

The control unit thus updateé the

25 statistical data on the amounts of consumed color -



Al t hough bl ack, cyan, yellow, and magenta inks are used in the above

describeQb@gﬁﬁgkﬂ@@ts for descriptive purpose, other cgkgﬁgﬁmﬁéugﬂph as
ar b

dark cyan, magenta, |ight cyan, |ight magenta, red, ue, and
green may al so be used. Also, it will be appreciated that the afore

descri bed enbodi ments can be applied to-aa-i nage form ng apparatus using
color materials other than ink, such as toner for exanple. Further, afore
descri bed enbodi nents can be applied 15 to an i nage form ng apparatus using

only one col ory, pBLekal .qThen §r 8SeRt indVeHEOR LA rBehdd B4 esnt Ohet he
specifically disclosed enbodi nents, and  variations and nodificati ons may

be made wit houty, 20 depayd i Ngyff RILENe c3caPeaOf e Eha1Rr asee divgpLion.  The
present application is based on Japanese Priority Application No.

2005- 165965, filed 2003, j j
£b80e aoliner for 200, WG Sl EONUBNLS K WBLAR BN

her eby i ncorpora y reference. 25 An | mage

formng apparalys, WALGH JOL{P, | JRACS.BH S NOhE GRLALIIRIEE | Alya ¢QTRG ST NG:

a unit configured'to ¢alc nu pages printa ni ng
col o mat el al | 535e0 Ok o 3 £ L SLh &2k n3 Rl 2B 3T SAPUNEY &8 O

Although black, cyan, yellow, and magenta
inks are used in the above described embodiments for
descriptive purpose, other color inks such as dark
cyan, dark magenta, light cyan, light magenta, red,

10 Dblue, and green may also be used. Also, it will be
appreciated that the afore described embodiments can
be applied to an image forming apparatus using color
materials other than ink, such as toner for example.
Further, afore described embodiments can be applied

15 to an image forming apparatus using only one color
material.

The present invention is not limited to
the specifically disclosed embodiments, and
variations and modifications may be made without

20 departing from the scope of the present invention.

The present application is based on
Japanese Priority Application No. 2005-165965, filed
on June 6, 2005, the entire contents of which are
hereby incorporated herein by reference.

25



a nunber of printed pages and to report the calculated nunber of pages
printable with remai ning color nmaterial; wherein the cal cul ated nunber of
pages printable with renaining color3material includes at |east two of
the following information itens: a m ni num nunber of printable pages, an
average nunber of printable pages, and a maxi num nunber of printable
pages. 2. The image form ng appar atGisAEMScl ained in claim1, further
conprising: a unit configured to cal cul ate amount of the renmining color
material and report the cal cul ated amount of remaining color material
together with the calculated nunber of pages printable with renmaining

color material. 3. Thepjnmpge, goggkﬂgnapg?gggggugswﬁhehn?grhg claim1,

wherein the nunber of pages printable w remal ni ng color material is

cal cul ate verage unt . of . consuned_color material. 4. The
i mage for%?% é%g%g ? 1 9 g?%eﬁgterla ai 1Y WRérei n the nunber of pages

printable wth renalnln colf rial is calculated based on average
amount of consuned Zofdt*-nate ?%Pr% dt8 GBVFHtfbR 2f PBMPEReCAver age anount

of consuned color material. 5. The image form ng apparatus as clainmed in
claim 1, PaFehepr bohprisi igtharemain éoaf Felpednabesapéubasedandonepor t

statistical data on amount of consumed color material and
a number of printed pages and to report the calculated
number of pages printable with remaining color material;
wherein the calculated number of pages
printable with remaining color material includes at least
two of the following information items: a minimum number
of printable pages, an average number of printable pages,

and a maximum number of printable pages.

2. The image forming apparatus as claimed in
claim 1, further comprising:

a unit configured to calculate amount of the
remaining color material and report the calculated amount
of remaining color material together with the calculated
number of pages printable with remaining color

material.

3. The image forming apparatus as claimed in

claim 1, wherein the number of pages printable with



t he nunber of pages printable with remaining color material for each user
based on the statistical data for each user. 6. An image form ng nethod
which forns images by using a color-ggterial, conprising the step of:

cal cul ating a nunber of pages printable wth remaining color materi al
based on statistical data on anount of consuned color material and a nunber
of printednpagesgandloepoaténgal hescaktuhakeddnugbed oh apagegeprintable
with remaining color material; -37- wherein the cal cul ated nunber of pages

pri nt abl eambtht r eratohHgne0l ep108tgetalkikncl udes at |l east two of the
following information itens: a m ni mum nunber of printable pages, an
aver age nunber of printable pages, and a maxi num nunber of printable
pages. 7. The image form ng nmethod as clained in claim 6, further
conprising the step of: calculating anmount of the remaining color nmaterial
and reporting the cal cul ated anount of remaining color material together
with the cal cul ated nunber of pages printable with renmining col or
material. 8. The inhgeThorhhage nbehddndsapbarabdsi ascrapimed, wherein the
nunber of pages printable with remaining color material is cal cul ated
based on avethgenahpunieoéinconsumedbeol of pagesi akintable

with remaining color material is calculated based on

average amount of consumed color material and a deviation

from the average amount of consumed color material.

5. The image forming apparatus as claimed
in claim 1, further comprising:

a unit configured to calculate and report
the number of pages printable with remaining color
material for each user based on the statistical data for

each user.

6. An image forming method which forms
images by using a color material, comprising the
step of:
calculating a number of pages printable
with remaining color material based on statistical
data on amount of consumed color material and a number of
printed pages and reporting the calculated number of

pages printable with remaining color material;



9. The image form ng nethod as clainmed in claim 6, wherein the nunber of
pages printable with remaining color material is cal cul ated based on
average amount of consuned col or nat®&f+al and a deviation fromthe average
anount of consuned color nmaterial. -38- 10. The inmage form ng nmethod as
claimed in claim6, further conprising the step of: «calculating and
reporting the nunberhefeipages paiotabdtedwhthbeenainpagesol or material for
each user based on the statistical data for each user. 11. An image

form ng appanativse which fetnabdnihgageSobymaséngad COLDLJEBL &t dkast
conprising: nmeans for calculating a nunber of pages printable with

remai ni ngewd! ©f 1wé efbal ohasedi fhcrmbal bst i €ahs datan9Ai AMUALLRE -consuned
color material and a nunber of printed pages and for reporting the

cal cul at qyppgg rint it i pkng... Lal;
wherein ?ﬂ% cm<uﬁ§§%3@%%§%§régf§%%§% %?%ﬁ?gbﬁg gf%ﬁgég%%rﬁ%ﬁégtolor
material |nel s at least. two.of the following information itens: a
rrinirmmrf%fp é%qﬁ% l?ﬁ?rﬁgi %Fp%% Fl%ﬁagg%r%%%e%UHber of printabl e pages,
and a maxi mnum nunber of printable pages. 12. The imge form ng apparatus as
claimed in claim1l, further conprising: nmeans for cal cul ati ng anount of

the remai ni ng .
7. The image forming method as claimed in claim

6, further comprising the step of:

calculating amount of the remaining color
material and reporting the calculated amount of remaining
color material together with the calculated number of

pages printable with remaining cclor material.

8. The image forming method as claimed in claim
6, wherein the number of pages printable with remaining
color material is calculated based on average amount of

consumed color material.

9. The image forming method as claimed in claim
6, wherein the number of pages printable with remaining
color material is calculated based on average amount of
consunmed color material and a deviation from the average

amount of consumed color material.



color material and reporting the cal cul ated anount of -39- remaining col or
material together with the cal culated nunber of pages printable with

remai ning color material. 13. The image-form ng apparatus as clained in
claim11l, wherein the nunber of pages printable wth renaining color
material is calculated based on average anount of consuned color material.
14. The i mage form hQy. dppar mrage afochangedetnodchai ol dinedhenei n t he nunber
of pages printable with renmining color material is cal cul ated based on

average abhmimts of feotisetredonot D i n@t eié akt@ndoa: devi ation from the
average amount of consuned color material. 15. The image form ng apparatus

as clainmed in cIai@@jéulgygﬁgeén@Oﬁ@%g§{pg? fR@NsuHQErCgkcul ating and
reporting the nunber of pages printable with remaining color nmaterial for

each USerp&ﬁ%%“bf&hﬁgﬁiétﬁﬁéﬁtf@ﬁéigfﬁ& L0 £AERUSELY for ecach

user based on the statistical data for each user.

11. An image forming apparatus which forms
images by using a color material, comprising:

means for calculating a number of pages
printable with remaining color material based on
statistical data on amount of consumed color material
and a number of printed pages and for reporting the
calculated number of pages printable with remaining
color material;

wherein the calculated number of pages
printable with remaining cclor material includes at least
two of the following information items: a minimum number
of printable pages, an average number of printable pages,

and a maximum number of printable pages.

12. The image forming apparatus as claimed
in claim 11, further comprising:
means for calculating amount of the remaining

color material and reporting the calculated amount of
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remalning color material together with the calculated

number of pages printable with remaining color material.

13. The image forming apparatus as claimed
in claim 11, wherein the number of pages printable
with remaining coleor material is calculated based on

average amount of consumed color material,

14. The image forming apparatus as claimed in
claim 11, wherein the number of pages printable with
remaining color material is calculated based on average
amount of consumed color material and a deviation from

the average amount of consumed color material.

15, The image forming apparatus as claimed in
claim 11, further comprising:

means for calculating and reporting the number
of pages printable with remaining color material for

each user based on the statistical data for each user.



