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PLIELD OF THE INVENTION AND RELAT.

L]

IMAGE FORMING APPARATUS

D ART

[O001] The member relates to an 1mage forming

apparatus, such as a copvylng machine, a printer, a

recording 1lmage display apparatus or a facsimille

machine, 1ncluding a developlng device for developiling

an electrostatlic latent 1mage

formed on an 1mage

bearing member by an electrophotographic process, an

electrophotographic recording process or the like.

[0002] There 1s an 1mage

tandem type 1n which 1mage

toner 1mages of

—

vellow, magenta,

pr—
—

forming apparatus of a

—

forming units for forming

cyan and black are

provided opposed to an i1ntermediary transfer belt and

transfer belt.

"here 1s a cons

In such an 1mage

form a color 1mage 1n contact with the 1ntermediary

forming apparatus,

cltution 1n which when a monochromatic

(white-black) 1mage 1s outputted using black toner,

the 1mage forming units

which are not used are spaced

for yellow, magenta and cyan

(separated) from the

intermediary transfer belt. In this constitution, 1n

the case where an i1mage 1s

material having a thickness,

formed on a recording

a shock generating when

this recordiling material enters a transfer portion

where the 1mage 1s transferred from the 1ntermediary

transfer belt onto the recording material 1s

transmitted to the 1ntermedlary transfer belt. As a
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result, the shock has the influence on the i1mage 1n

some 1nstances. In that regard, 1n order to further

lmprove an 1lmage quality, when the i1mage 1s formed on

the recording material having the thickness, the 1mage

forming units which are not used are contacted to the

intermedliary transfer belt, so that the shock 1s
alleviated (Japanese Laid-Open Patent Applilication

2009-294312) .

B

[0O003] In this constitution, photosensitive drums of

the 1mage formling units which are not used contilnues

rotation, and therefore, frictlon between a cleaning

—

blade and an associliated one of the photosensitive

drums 1ncreases, so that a sliding property between

the cleaning blade and the photosensitive drum lowers.

In order to avoild this problem, a constitution 1n

which a toner band 1s supplied to the cleaning blade

with a predetermined i1nterval 1s employed.

p—

[0004 ] However, 1n the case where an amount of the

toner 1n the 1mage forming unit 1s below an amount 1n

which the toner band can be formed, when the

monochromatlc 1mage 1s continuously formed, the

—

"ected. In

cleaning blade 1s lilable to be adversely a

order to avoid thils problem, when 1mage formation 1s
stopped until the toner 1s supplied, long downtime

generates, so that 1t leads to a lowering 1n usability

for a user redqulrilng output.

[0005] For this reason, a constitution 1n which an



o)
™
-
™—
™
-

lmprovement 1s usability for the user requlring output

1s reallzed while decreasing an i1nfluence on the

cleaning blade due to that the toner band cannot be

formed has been desilired.

5 SUMMARY OF THE INVENTION

—

[0006] A principal object of the present i1nvention 1s

to provide an 1mage forming apparatus 1mproved 1n

usabilility.

pr——

[0007] According to an aspect of the present

10 1nvention, there 1s provided an 1mage forming

apparatus as clalmed 1n claims 1 to 8 herein.

[0008] Further features of the present invention wil.

pr—

become apparent from the followlng description o

exemplary embodiments with reference to the attached



drawlngs.

BRIEEF DESCRIPTION OF THE DRAWINGS

[0009] Figure 1 1s a sectional view of an 1mage

5 forming apparatus 1n Embodiment 1.

[0010] Figure 2 1s a sectional view of a toner

supplying device of the 1mage formling apparatus 1n

Embodiment 1.

pr—

[0011] Figure 3 1s a block diagram of a system

pre——

10 carrying out control of the i1mage formling apparatus 1n

Embodiment 1.

pr—

[0012] Figure 4 1s a block diagram of a print

controller 302 1n Embodiment 1.

[0013] Figure 5 1s a flowchart in Embodiment 1.

15 [0014] F'igure © 1s a schematic view showlng an

operation display device 40 1n Embodiment 1.

[0015] Figure 7 1s a schematlic view of 1mage forming

portions durlng an operation 1n a color mode.

[0016] Figure 8 1s a schematic view of 1mage forming

20 portions during an operation 1n a monochromatic mode.

[0017] Figure 9 1s a selectlon screen when enablement

—

or disablement of printing 1n Embodiment 1 1s selected.

[0018] Figure 10 1s a flowchart 1n Embodiment 2.

B

[0019] Figure 11 1s a flowchart 1n another example of

25 Embodiment 1.

BODIMENTS

]
<

DESCRIPTION OF
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[OO

20] EFmbodiments for carrving out the present

invention will be described. Constitutions and means

—

OL

apparatuses or devices described 1n the following

embodliments are those for 1llustrating the present

invention 1n an example, and therefore, the present

invention 1s not limited thereto.

1.

dpPp
[OO

pr——

General structure and operation of 1mage forming

aratus

21] Figure 1 1s a schematic view showlng a

pre——

longitudinal sectional structure of a princilipal

por

pre——

c1on of

an 1mage formiling system accordiling to an

—

embodiment of the present 1nvention. An 1made forming

—

apparatus 10 1s of an 1ntermediary transfer type 1n

whi

members)

cap

ch four photosensitive drums (1mage bearing

pre——
—

apble of

209 are arrandged 1n a tandem manner and 1s

forming a full-color 1mage.

<Image readlng process>

[O0

22] The 1mage formling apparatus 10 1n this

embodlment 1ncludes an 1mage reader 20 for reading an

ima

pre——

ge from an origilnal and a printing portion 30 for

device 200

forming the 1mage on a sheet. An original feediling

feeds the original, set upward on an

orliginal tray 201, one by one successively from a

filrst page 1n a leftward direction 1n Figure 1. Then,

the original (sheet) passes through a curved path and

18

fed on a platen glass 219 from left to right via a

scanner unit 202 located 1n a home position, and 1s
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thereafter discharged onto a sheet (paper) discharge
tray 220.

[0023] When this original passes through the home

pre——

position of the scanner unit 202 on the platen glass

219 from left toward right, an original 1mage 1s read

by the scanner unit 202 disposed 1n the home position.
[0024] When the original passes through the home

pre—— pre——

position of the scanner unit 202, a reading surface of

the origlnal 1s 1rradiated with light from the scanner

unit 202, and reflected light from the original 1s

gulded to a lens 206 vilia mirrors 203, 204 and 205. The

light passed through the lens 200 forms an 1mage on an

—

1magling area of an 1lmage sensor 207.

[0025] By feeding the oriliginal so as to pass through

—

the home position of the scanner unit 202 from left

toward right, an original readlng operation 1n which a

direction perpendicular to a feeding direction of the

origlnal 1s a maln scan direction and the feedilng

direction 1s a sub-scan direction. When the original

pre——

passes through the home position of the scanner unit

202, the origilnal 1s fed 1n the sub-scan dilirection

whilile reading the original 1mage 1n the maln scan

direction for each (one) line by the 1mage sensor 207,

— —

soO that reading of an entilirety of the original 1mage

1s carried out. The optilically read 1mage 1s converted

1nto 1mage data by the 1mage sensor 207 and 1s

outputted. The 1mage data outputted from the 1mage
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sensor 207 1s 1nputted as a video signal to an

—

exposure portion 208 of the printing portion 30.

[0026] It 1s also possible to read the origilnal by

causling the origilnal feeding device 200 to feed the
origlnal to the platen glass 219 and to stop the

origlnal at a predetermined position and by scanning

the original from left to right with the scanner unit

202 1n this state. This readling method 1s a method

which 1s so-called original fixing readilng.

[0027] When the original 1s read wilthout using the

pr— |}

origilnal feeding device 200, first, the origilnal

feeding device 200 1s raised by a user and the

origlnal 1s placed on the platen glass 219 by the user.

pre——

Then, readling of the original 1s carried out by

scanning the original from left to right with the

scanner unit 202. When the origlnal 1s read wilthout

using the origilnal feeding device 200, the original

fixing reading 1s carried out.

<Image formling process>

[0028] In thilis embodiment, the 1mage forming

apparatus 10 i1ncludes an 1mage forming unit (first
1mage forming unit) for yellow (Y), an 1madge forming
unit (second i1mage forming unit) for black (K), an

1mage forming unilit (third i1mage forming unit) for

magenta (M) and an 1mage forming unit (fourth i1mage

forming unit) for cyan (C). Reference numerals

(symbols) described below are those common to Y, M, C
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and K, and as shown in Figure 1, constilituent elements

(portions) for yellow, magenta, cyan and black are

represented by adding symbols Y, M, C and K,

pre——

respectively. In the case of an operation 1n a color

mode, all of Y, M, C and K are subjected to an 1mage

—

forming operation, and 1n the case of an operation 1n

a monochromatic mode, basically, only K 1s subjected

to the 1mage forming operation. The exposure portion

pr—

208 of the printing portion 30 modulates and outputs

pre——

laser light on the basis of a video signal 1nputted

pre——

from the 1mage reader 20. A surface of a

photosensitive drum 209, electrically charged by a

charger 233, 1s 1lrradiated with the laser light. On

pre——

the surface of the photosensitive drum 209, an

electrostatic latent 1mage depending on the laser

light scanning the original on the photosensitive drum

209 1s formed. Here, the exposure portion 208 outputs

the laser light during the original fixling readlng so

that an erect 1mage (an 1mage which 1s not a milrror

1mage) 1s formed. This electrostatic latent 1mage on

the photosensitive drum 209 1s visuallzed as a toner

—
o

1mage wilith toner supplied by a developing sleeve of a

developing device 212. The toner 1mage formed on the

photosensitive drum 209 1s transferred onto an

intermediary transfer belt (1ntermediliary transfer

member) 230 described later at a primary transfer

portion. The toner remalning on the surface of the
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photosensitive drum 209 after the transfer of the

toner 1mage onto the intermedlary transfer belt 230 1s

collected by a cleaning device 1ncluding a cleaning

blade 210.

[0029] Inslide the developing device 212, a

—

two—-component developer conslisting of the toner and a

carrilier 1s accommodated and a proportion (toner

pre——

content) represented by a welght of the toner 1n the

developer 1s 8 %. Incidentally, the toner content

should be properly adjusted by a toner charge amount,

pre——

a carriler particle size, a structure of the developing

device 212, and the like, and therefore, 1s not

limited to 8 %. The toner content 1n a developiling

pre——

contalner 1s changed by consumption of the toner, wilith

the result that a density (content) fluctuation due to

a change 1n toner charge amount and carrilier deposition

such that the carrler 1s deposilited on the
photosensitive drum, and the like phenomenon Jgenerate.
For this reason, the toner content 1n the developling
device 1s accurately detected, and correspondingly,

—

supply of the toner 1s carried out, so that a certain

lmage quality 1s malntalned.

[0030] In thilis embodlment, as a method for detectiling

pre——

the toner content, an 1nductance sensor 252 for

detecting a change 1n apparent (magnetic) permeabilility

pre——

of the toner 1n the developer 1s provided 1n the

developlng device 212. For each printing, the toner
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10

pre——

content of the developer 1n the developlng device 212

1s detected by the i1nductance sensor 252 and 1s

compared with a target toner content, and dependling on

pre——

a result thereof, a toner supply amount 1s determilined.

[0031] The target toner content may be a
predetermined value and may also be a value calculated

when the developlng device 212 1s provided at an

1nitial stage, but the predetermined value was used 1n
this embodiment.

<Toner supplylng process>

[0032] As shown 1n Figure 1, a toner supplving device

—

250 1s mounted at an upper portion of an apparatus

—

maln assembly. As a functilion of the toner supplyling

pre——

device 250, supply of the toner to the developling

—

device 212 and supply of the toner from a toner

B

cartridge 251 to the toner supplyving device 250 1tself

are carried out. As an arrangement of the toner

supplying device 250 1n the 1mage forming apparatus

maln assembly, the toner supplying device 250 has the

pre——

function of supplyving the toner to the developing

device 212, and therefore, the toner supplying device

—

250 1s disposed at the upper portion of the apparatus

maln assembly so that the toner can be supplied to the

developlng device 212.

—

[0033] A sectional view of the toner supplying device

250 at a side surface 1s shown 1n Figure 2. As shown

pre——

1n Figure 2, as a constituent element of the toner




11

supplying device 250, the toner cartridge 251 1s set

—

to a supply port of the toner supplying device 250.

The toner from the toner cartridge 251 1s stored 1n a

toner storilng portion 18. A constitution 1n which the

5 stored toner 1s fed to the developlng device 212 by

screws (a stirring screw 11, a first screw 12 and a

second screw 13) 1n the toner supplying device 250 1s

employed. When the toner from the toner cartridge 251

1s supplied, a supply port opening and closing

10 mechanism B engages with a cap 15 provided at a free

end of the toner cartridge 251, so that the toner

cartridge 251 1s rotatable. Then, by rotating the

toner cartridge 251, the toner can be supplied.

pr—

[0034] Next, details of the toner storing portion 18

—

15 of the toner supplving device 250 will be described.

The toner 1n the toner supplying device 250 1s 1n a

state 1n which the toner storing portion 18 1s usually

filled with the toner. In the toner storing portion 18,

a toner sensor 17 1s provided, and when the toner

pre——

20 exlsts on a surface of the toner sensor 17, the toner

—

sensor 17 detects a pressure of the toner and thus a

state 1n which the toner exlists 1n the toner supplying
device 250 1s recognized. On the other hand, when the

toner 1s supplled to the developlng device 212 and

25 then the toner 1n the toner storing portion 18 1s

pre——

consumed, the toner on the surface of the toner sensor

17 does not exist, so that a state 1n which the toner
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does not exist 1n the toner supplying device 250 1s

recognized. At that time, the toner 1s supplied from
the toner cartridge 251 until the toner 1s 1n the
state 1n which the toner 1n the toner storing portion

pr——

18 exists. The toner cartridge 251 1tself has a bottle

shape on which a helilcal shape 1s formed, so that the

toner cartridge 251 1tself rotates. As a result, the

toner accommodated 1n the cartridge 1s fed to the

—

supply port of the cartridge can then 1s discharged,

so that the toner can be supplied to the toner storing

portion 18.

<Transfer process>

[0035] The 1ntermediary transfer belt 230 as the

lntermedlary transfer member 1s constituted by an

endless belt-shaped film and 1s stretched by a driving

roller 228, a tension roller 229 and a secondary

pre——

cransfer opposite roller 231 which are a plurality of

stretching members. The 1ntermedlary transfer belt 230

1s rotationally driven 1n the clockwilise direction by

the driving roller 228. n an lnner peripheral surface

g

si1de of the 1ntermedlary transfer belt 230, at a

pr—

poslition opposling each of the photosensitive drums 209,

a primary transfer roller 211 1s provided. The primary

transfer roller 211 1s urged toward the photosensitive

drum 209 through the 1ntermediliary transfer belt 230,

pre——

so that a primary transfer portion (primary transfer

nip) where the i1ntermedlary transfer belt 230 and the
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photosensitive drum 209 are 1n contact wlith each other

1s formed. At the primary transfer portion, the toner

1mage formed on the photosensitive drum 209 1s

pre——

primary—-transferred onto the intermedlary transfer

pre——

belt 230. In an outer perlpheral surface side of the

intermediary transfer belt 230, at a position opposing

the secondary transfer opposite roller 231, a

secondary transfer roller 232 which 1s a roller-shaped

transfer member as a secondary transfer means 1S

provided. The secondary transfer roller 232 1s urged

coward the secondary transfer opposite roller 231

through the 1ntermediary transfer belt 230, so that a

secondary transfer portion (secondary transfer nip)

where the 1Intermediary transfer belt 230 and the

secondary transfer roller 232 are 1n contact with each

other 1s formed. At the secondary transfer portion,

che toner 1mage on the i1ntermediary transfer belt 230

1s transferred onto a sheet (paper).

<Sheet feedling process>

[0036] On the other hand, the sheet fed from an upper

cassette 215, provided 1in the printing portion 30, by

a pick-up roller 213 or

from a lower cassette 210,

provided 1n the printing portion 30, by a pilck-up

roller 214 1s fed to a regilistration roller palr 222 by

a vertical path roller pailr 221. A leadling end of the

sheet 1s detected by a pre-registration sensor 223 and

1s once stopped at a position where the free end
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reaches the registration roller palr 222. Further, a

sheet fed from a manual feeding tray 224 by a manual

pick-up roller 217 1s simllarly fed to the

registration roller pair 222. The manual feeding tray

224 1ncludes a manual feeding tray sheet detecting

SEIISOLr

for detectling the presence or absence of the

sheet on the manual feeding tray 224, a length

detectlng sensor

the manual feeding

de

feeding direction,

pre——

for detecting a size of the sheet on

tray 224 wlth respect to a sheet

pre——

and a width detecting sensor for

pre——

cecting a silze O:

- the sheet with respect to a

wldthwise direction perpendicular to the sheet feediling

direction.

[0037] Then, a 1o

O

reglstration

O

reglstration

—

pre——

the sheet which

op 1s formed at a free end portion

1s fed to and once stopped at the

roller palir 222, so that obligque movement

pre——

che sheet 1s corrected. Thereafter, the

roller pair 222 1s driven at arbitrary

—

timing and the sheet 1s fed to the secondary transfer

pre——

portion at timing 1n synchronism wilith a start of the

laser light 1rradiation. Then, the toner 1mage on the

intermedlary trans:

secondary-trans:

transfer portion.

1s transferred 1s

er belt 230 1s

erred onto the sheet at the secondarvy

The sheet on which the toner 1mage

fed to a fixing portion 226, and 1s

heated and pressed by the fixing portion 226, so that

the toner 1mage 1s

fixed on the sheet. The sheet
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passed through the fixing portion 226 passes through a

dlischarged

pre——

outside of

flapper 218 and a discharging roller pair 227, and 1s

from the printing portion 30 toward an

the 1mage forming apparatus.

[0038] Figure 6 1s a schematic vliew showlng an

operation display device 40 1n the 1mage forming

apparatus o

pre——

Figure 1. In the operation display device

40, a start key 002 for starting the 1mage forming

operation,

a stop key 003 for stopping (1nterrupting)

the 1mage forming operation, numeric keys 60604 to ©61Z

and o614, an

6lo and the

ID key 013, a clear key ©0l>5, a reset key

like are provided. Further, at an upper

portion, a display portion 620 where a touch panel 1s

Ol a SCreell

<Prilmary trans:

operation>

formed 1s provided, so that a softkey can be prepared

"er roller mounting and demounting

[0039] Figures 7 and 8 are schematic views of the

1mage forming apparatus of a tandem type 1n which a

plurality o

pre——

/ shows a state (

photosensitive drums are provided. Filgure

first state), duril’lg image formation,

1n which all the photosensitive drums 209 are

contacted to the intermediary transfer belt 230.

Figure 8 1s a state (second state) 1n an operation 1n

a monochromatic mode (single color mode of black) 1n

which only the photosensitive drum 209K for black 1is

contacted to the intermediary transfer belt 230.
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Incidentally, members (portions) which are the same as

those 1n Filigure 1 are represented by the same

reference numerals or symbols and will be omitted from

detalled description.

[0040] A primary transfer rollers spacing

(separating) operatlion (primary transfer spaclng

operation) will be described using Figure 7. In this

embodiment, a contact-and-separation (spaciling)

—

mechanism capable of setting the first state and the

second state by switching 1s provided. The

contact—and-separation mechanism 1ncludes a primary

transfer roller holding frame 502, an eccentric cam

501 and a spring 500. In Figure 7, when the eccentric

cam 501 1s rotated 1n a direction 1n which the primary

transfer roller holding frame 502 1s spaced

(separated), the primary transfer roller holding frame

002 1s spaced from the color photosensitive drums 209Y,

—

209M and 209C by an urging force of the spring 500.

—

Thus, a state 1n which only the primary transfer

roller 211K for black 1s contacted to the black

photosensitive drum 209K 1s formed (Figure 8). As a

result, the intermediary transfer belt 230 1s 1n a

state 1n which the Intermediary transfer belt 230 1s
contacted to only the black photosensitive drum 209K
(color drum-demounted monochromatic mode). This series

pre—— pre——

of operations 1s referred to as a primary transfer

(roller) spacing operation.
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[0041] A primary transfer roller contacting operation

(primary transfer contacting operation) will be

described using Figure 8. In Filgure 8, when the

eccentric cam 501 1s rotated 1n a direction 1n which

the primary transfer roller holding frame 502 1s moved

—

toward the photosensitilive drums, the primary transfer

roller holding frame 502 1s moved (rotated) toward the

color photosensitive drums 209Y, 209M and 209C by the

—

urging force of the spring 500, so that a state 1n

which all the primary transfer rollers 211 are

contacted to the photosensitive drums 209 (Figure 7).

As a result, the intermediary transfer belt 230 1s 1n

a state 1n which the intermediary transfer belt 230 1s

contacted to all the photosensitive drums 209. This

—

series of operations 1s referred to as a primary

transfer (roller) contacting operation.
[0042] However, as described above, 1n the operation
1n the monochromatic mode as shown i1n Figure 8, the

state 1n which only the black photosensitive drum 209K

1s contacted to the 1ntermediary transfer belt 230 1s

formed. For that reason, the i1intermediary transfer
belt 230 1s rotated 1n a state 1n which a load exerted

on the 1ntermedilary transfer belt 230 1s not so large,

so that the i1ntermedlary transfer belt 230 1s 1n a
very weak state against an external load. For that
reason, 1n the case where a sheet, such as thick paper,

having a predetermined thickness or more enters the
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secondary transfer portion between the rollers 231 and

232 (Flgure 1) or 1n the case where a sheet enters the

secondary transfer portion at a feeding speed not less

pre——

than a predetermlined speed, the i1ntermedlary transfer

belt 230 1s llable to cause a speed fluctuatilion, and

therefore, shock 1s liable to generate. n order to

alleviate the shock, the 1mage forming apparatus 1n
this embodiment 1s operable 1n a mode (color

drum—-mounted monochromatic mode) 1n which a

monochromatic i1mage 1s formed by urging the color

primary transfer rollers toward the color

—

photosensitive drums via the intermediary transfer

—

belt depending on a kind of the sheet or paper (color

drum—-mounted monochromatic mode) .

[Embodiment 1]

2. Control mode

[0043] Figure 3 1s a block diagram showlng a control

pr—— —

mode of a princilpal part of the 1mage forming

apparatus 10 1n this embodiment.

[0044] The 1mage forming apparatus 10 i1ncludes a CPU

clrcult portion 305 for effecting 1ntegrated control

— — —

of operations of respective portions of the 1mage

forming apparatus 10. The CPU circuit portion 305

includes a CPU 3060 as a control means (executing

—

portion) for performing a control process of the 1mage

forming apparatus 10. The CPU circuit portion 305

further i1includes an ROM 307 storing programs for
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causing the CPU 3060 to operate. The CPU 306 effects

the 1ntegrated control of controllers 302, 303 and 304

—

on the basis of the programs stored i1in the ROM 307.

The CPU circult portion 305 i1ncludes a RAM 308 which

1s a storing means used, for temporarily storing data

therein, by the CPU 306. Thus, the CPU circult portion
305 1ncorporates the CPU 306, the ROM 307 and the RAM

3083.

[0045] An external I/F 301 sends an 1image forming job,

inputted from a computer 300 or the operating display

portion 309, to an 1madge processing portion 303. An

1mage reader controller 304 carriles out drive contro.

—

of the above-described scanner unit 202 or the like.

[0046] The 1mage processing portion 303 converts a

print job (image forming job) sent from the external

I/F 301 or the image reader controller 304 1into

one—-document-basis 1mage data or one-page-basls 1mage

data 1n accordance with a control signal from the CPU

306, and sends the 1mage data to a print controller

(executing portion for executing 1mage formation).

Further, the receilved print jJob 1s stored, 1n the RAM

—

308, together with a reception order thereof until the

Job ends.

[0047] The print controller 302 controls various

loads for carrying out printing 1n accordance with the

control signal from the CPU 306. Figure 4 shows

pre——

detalls of the print controller 302. A feedilng
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controller 401 drives a motor, a roller, a clutch, a

solenoid, a flapper and the like for supplying and

feeding the sheet. A fixing controller 402 controls

the fixing portion 226, so that the toner (toner

image) 1s fixed on the sheet. A sensor detectiling

—

portion 403 reads a value of a sensor provided 1n the

lmage

forming apparatus. An 1mage formatlion controller

409 1ncludes a toner supplying device controller 404,

a development controller 405, a photosensitive drum

controller 406, an exposure controller 407, a charging

controller 408 and a primary transfer controller 410,

and the electrostatic latent 1mage 1s developed 1nto

the toner 1mage with the toner supplied and then the

toner

1mage 1s transferred onto the intermediary

Cransi

"er belt 230. By a secondary transfer controller

411, the toner 1mage on the 1ntermediliary transfer belt

230 1s transferred onto the sheet. By a primary

trans:

‘er mounting/demounting controller 412, the

primary transfer spacling operation and the primary

trans:

above

drums

‘er contacting operation which are described

—

are performed for each of the photosensitive

for the respective colors.

[0048] The operatlion display portion 309 controls the

operation display device 40. The operation display

portion 309 carries out control such that wvarious

1nputs made by a user through the operation display

device 40 are delivered to the external I/F 301.
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be noti:
operation display device 40 as a processing result of

the CPU circuit portion 305,

21

the operating display device 40.

the operation display portion 309 receives,
from the external I/F 301, data which i1s necessary to

"1led to the user by being displayed on the

B

and outputs the data to

[004 9] Figure 5 shows an execution flowchart 1n this

embodiment. In this embodliment, 1n the case where a

—
o

detection value of a toner content 1n the color

developling devices 212Y, 212M and 212C 1s a

predetermined threshold or less, the followilng

se._

used up and the CPU 306 discriminates that exchange of

ection 1s made. When the color toner cartridge 1s

the color toner cartridge 1s necessary,

—

OL

B

even 1n a kind

the sheet (paper) requiliring printing 1n the

operation 1n the color drum-—-mounted monochromatic mode,

che printing 1s carriled out 1n the operation 1n the

color drum-demounted monochromatic mode.

[OO

det

50] In S001, the CPU 306 acguires,

from the sensor

pre——

ecting portion 403, the detection value of the

toner sensor 17 mounted 1n the toner supplyling device

250.

the

the

the

pr——

Thereafter, on the basis of the program stored 1in

ROM 307, the CPU 306 diliscriminates whether or not

print can be carrilied out with the black toner. In

case where the black toner 1s 1nsu

—

"1clent, 1l.e.,

1n the case where a remaining black toner amount does

not

reach a printable amount, the printing 1s ended.
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In the case where discriminatlion that the remaining
black toner amount reaches the printable amount was

made, 1n S002, the CPU 306 discrimlnates whether or

not the color toner with a remalning toner amount

which does not reach the printable amount exilsts. In

the case where diliscrimlination that remalning amounts

pre——

of all the color toners reach the printable amount was

made, 1n S003, the CPU 306 discriminates whether print

data 1s to be used for the monochromatic mode or the

color mode. In The case where discrimination that the

print data 1s for the color mode was made, the CPU 3060

carries out the primary transfer contacting control 1n

S009., Thils 1s because 1n the case where the printing

pre——

1s effected 1n the operation 1n the color mode, there

1s a need that all the photosensitive drums 209 are

contacted to the intermediary transfer belt 230.

Thereafter, 1n S010, the CPU 300 effects the printing

1n the operation 1n a full-color mode.

[0051] In the case where 1n S003, discrimination that

the jJob 1s constituted by continuous monochromatic

Jobs was made, the CPU 306 discrimlnates paper kind

(kind of the sheet) 1n 5S004. The paper kind of the
sheet set 1n the upper cassette 215 or the lower
cassette 216 1s 1nputted by the user through the
operation display device 40. The CPU 306 diliscriminates

whether or not the 1nputted paper kind causes the

shock during the primary transfer spaclng operation.
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23

—

the basis of an output of a sensor for

—

kind of the recording material (sheet).

embodiment,

baslis weight of

pre——

the discrimination of the paper

but may also be made on

detecting the

n this

as a dilscrimlnatlon criterion, a paper

—

106 gsm or more was employed. The

pre——

paper with the basis weight of 106 gsm

referred to as thick paper,

basis weight of

plaln paper.

1s the prede

(s1ng.

e—CoO.

or)

—

OrY more 1S

and the paper with the

less than 106 gsm 1s referred to as

In this embodiment,

"ermlined value or more,

lmage

formation 18 carri

when the basis weight

monochromatic

ed out 1n the

operation 1n the color drum-mounted monochromatic mode.

In the case where discrimination that the shock does

not generate was made, 1n S005, the CPU 306 carries

out the above-described primary trans:

control.

Thereat

pre——

Cer,

1n S006, the prin

‘er spaciling

C1lng 1s carrled

out 1n the operation 1n the color drum-demounted

monochromatic mode.

drum—-demounted monochromatic mode, the

the color developiling devices 2127,

rest.

was made,

primary trans:

—

In S004,

During the operation 1n the color

pre——
p—

operation of

212M and 212C 1i1s at

discrimination that the shock generates

color drum—-mounted monochromatic mode.

case,

pre——

the CPU 306 carries out the above-described
"er contacting control i1in S007 and

effects contlnuous printing 1n the operation 1n the

Also 1n this

the operation of the color developlng devices
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212Y, 212M and 212C 1s basically at rest, but as

described above, the 1mage forming operation 1S

started at predetermined timing, and a toner band for

supplyving the toner to the cleaning blade 1s formed.

high voltages,

During the toner band formation, as regards various

—

rising and falling of drive, and

pre—— pre——

detection and supply of the toner content of the

developer 1n the color developing devices 212Y, 212M

and 212C, these are carried out simillarly as 1n the

—

pre——

case of full-color printing. In this embodiment, for

pr—

cach of the colors, a solid density toner band was

pre——

sub-scanning width with a predetermined interval o:

formed of 323 mm 1n maln scanning width and 65 Um 1n

—
e

pre——

once per printing of 100 sheets on an Ad-size basis.

As regards the toner band, as another method, a method

pre——

of contlnuously forming a toner 1mage wilith a

predetermined denslty may also be employed.

[0052] In S002, 1n the case where discrimination that

there 1s at least one color toners for which the

remalning toner amount does not reach the printable

amount was made, 1n S011, the CPU 306 discriminates

whether the Job 1s the monochromatic jJjob or the

(full-)color jJob. In the case where the jJob was

discrimlnated as the color jJob, the printing 1s ended.

In the case where the job was the monochromatic 7job,

1n S012, the CPU 306 makes the same diliscrimination as

that 1n S004.

In the case where the paper kind was
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discrimlnated as the plailn paper, 1n S013, the CPU 3060

—

effects the primary transfer spacing control which 1is

the same as that 1n S005. Then, 1n S014, the CPU 306

carrilies out the color drum-demounted monochromatic

printing which 1s the same as that 1n S00o0. n S012,

1n the case where the paper kind was discrimlinated as

the thick paper, 1in S015, the CPU 306 acqulres, from

the sensor detecting portion 403, reaction from the
1nductance sensors 252Y, 252M and 252C which are toner

content detecting portions provided 1n the color

developling devices 212Y, 212M and 212C. Thereafter, on

the baslis of the program stored 1n the ROM 307, the

CPU 306 compares a predetermlned primary transfer
spaclng toner content threshold wilith a detectilion toner
content value (1.e., the toner content wvalue 1n the

pre——

developlng device), of the 1Inductance sensor 252,

acqulred from the sensor detecting portion 403. On a

toner content basis, when " (primary transfer spaclng

toner content threshold) < (toner content wvalue in

developlng device)" 1s satisfied, 1n S107 and S018,

the CPU 3006 carries out the color drum—mounted

printing similar to that 1n S007 and S008. In this

embodlment, the primary transfer spaclng toner content

threshold was 4.0 %. On the other hand, 1n the case

where " (primary transfer spacing toner content

threshold) 2 (toner content value in developing

B

device)" 1s satilisfilied 1n S015 durilng execution of the
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Job, 1n S016, the CPU 3060 gilves warnling to the user 1n
order To seek user's discrimination as to whether or

not the print continues. As shown 1n Figure 9, a

L]

character string "COLOR TONER IS SHORT. CONTINU:

PRINT?" stored 1in the ROM 307 1s outputted to the

operation display device 40 as a pop-up window. In the
case where the user touches a NO-button 622, 1.e., a

state 1n which the printing 1s i1nterrupted and the

toner 1s supplled 1s referred to as a stand-by state.

Thus, 1n this embodliment, the stand-by state 1n which

che toner 1s supplied 1s selectable.

[0053] In the case where the user touches a

YES-button 623, 1.e., the printing continues, the
color drum—-demounted monochromatic printing 1s

executable 1n S013 and S014.

[0054 ] Finally, 1n S019, the CPU 306 discriminates

whether or not there 1s a page to be subsequently

printed during this print job, and 1n the case where

such a page exilists, a flow starting from S001 1s

pre——

executed agaln 1n printing of a next page, and 1n the

case where such a page does not exilist, the printing 1s

ended. In thilis embodiment, even when the toner 1s
supplied to the bottle durling the print job, the
printing 1s not returned to the color drum-—-mounted
monochromatic printing during the print job, but the

present 1nvention 1s not limited thereto, so that the

monochromatic printing may only be carried out after
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the primary transfer contact or spaclng 1S
discriminated at the toner content 1n the color

developling device.

[0055] In thilis embodliment, 1n S016, the warning for
seeking the discrimination that the print job should

be continued or stopped was displayed. However, as 1n

a flowchart shown 1n Flgure 11, warning for seeking
discrimination as to whether or not the color
drum-mounted monochromatic mode printing 1n which an

lmage quality providing no shock 1s ensured may also

be displayed. Then, 1n the case where the

—

discrimination of the continuation was made 1n the

1mage forming apparatus 1s 1n the stand-by state until

pre——

the condition of (primary-transfer spaclng toner

content threshold) 2 (toner content value in

developlng device) 1s satisfied. Further, the

pre——

discrimination of S016 1s omitted and the printing may

also be carried out 1n the operation 1n the color

drum-demounted monochromatic mode as soon as the

result of S015 1s "YES".

[0056] In this embodiment, as regards the
dliscrimination 1n S002 and S01lb, when at least one
color toners 1n the color toner cartridges 1s short,

discrimination that the color toner 1s short 1s made,

and as regards the discrimination of S015, when at

pre——

least one of the color developing devices 212Y, 212M

and 212C satisfies the condition ("YES"), the sequence
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gone to S0le6. However, the present 1nvention 1s not

limited thereto, but the discrimination may also be

—

made for each of the colors.

[Embodiment 2]

[O057] Another embodiment of the present 1nvention

wlll be described. Elements having substantially

ldentical or correspondiling functions and constitutions

to those 1n Embodiment 1 are represented by the same

reference numerals or symbols and will be omitted from

detalled description, and only a constitution portion

pecullar to this embodiment will be described

speclfically. In Embodiment 1, 1n the case where the

—
e

color toner cartridge 1s used up, even 1n the case of

the paper kind requiring the printing 1n the operation
1n the color drum—-mounted monochromatic mode, the

printing was carrilied out 1n the operation 1n the color

drum-demounted monochromatlic mode depending on the

—

detection value of the toner content 1n the color

developing device. In this embodiment, even durilng the
operation 1n the color drum-mounted monochromatlc mode
1n the case where the color toner cartridge 1s used up,

the printing 1s carried out 1n the operation 1n the

color drum-demounted monochromatic mode only 1n the

—

case where tThe detection value of the toner content 1in

the color developing device 1s not more than the

pre——
p—

predetermined threshold and a remalning number of

—

times of 1mage formation 1s not less than a certailn
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B

threshold (predetermined value). This 1s a feature of

thlis embodiment.

—

[0058] During execution of a job for contlnuously

forming 1mages 1n the operation 1n the color
drum—-mounted monochromatic mode 1n the case where the

color toner cartridge 1s used up, even 1n the case

where " (primary transfer spaclng toner content

threshold) 2 (toner content value in developing

device)" 1s satlisfied (the case of "YES" of S015 1in

pre——
—

Figure 5), when the printing of several sheets 1s

carried out, the influence on the 1mage forming unit

1s small. Even 1n this case, warnling 1s not given to

the user 1mmediately (or the sequence 1s not caused to
go to the operation 1n the color drum-demounted
monochromatic mode 1mmedilately), but when a remalning

pre—— pre——

number of times of the print job exceeds a

predetermined threshold (predetermined value), the
monochromatic mode 1s changed to the color
drum-demounted monochromatic mode. When the remaining
number 1s smaller than the predetermined value, the

printing 1s executed, so that user stress can be

further alleviliated.

—

[0059] Figure 10 1s an execution flowchart of this

pr—— pr——

embodiment. In place of S0l of the flowchart in

Embodiment 1, S020, S021, S022, S023 and S024 are

added. In S015, 1n the case where " (primary transfer

spacing toner content threshold) 2 (toner content
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value 1n developing device)" 1s satilisfilied, 1n the case

—
-

of Embodliment 1, the warning 1s given to the user or

the sequence 1s lmmedlately caused to go to the

operation 1n the color drum demounted monochromatic

5 mode. In thilis embodlment, 1n S020, from the print data

stored 1n the RAM 308, a remalning print number of the
Job 1s calculated by the CPU 306 and 1s compared with

a predetermined print threshold by the CPU 306. When

"(remalnling print number) > (print threshold)" 1s

10 satisfied, 1n S013 and $S014, the color drum—-demounted

monochromatic printing 1s carriled out similarly as 1n

—
o

the case of Embodiment 1. When " (remaining print

number) < (print threshold)" 1s satisfiled, the

pre——

remalning print number (remalning number of times of

B

15 1mage formation) 1s small, and therefore, priority 1s

glven to usability and a stop flag 1s set ("ON") 1n

S023, and thereafter 1in S017 and S018, the color

drum-mounted monochromatic printing 1s carried out 1n

this state. In this embodiment, the print threshold

20 was set at 10 sheets. Thereafter, until the print job

—

ends, a serilies of operations 1n the flowchart from

SO001 to S019 1s executed. The stop flag 1s cleared
("OFF") at timing when the color toner cartridge 1s

exchanged to a new color toner cartridge.

25 [0060] After "NO" of S020, the remaining print number

only decreases monotonically during the job, and

pre——

therefore, the result of S020 1s contilnuously "NO". On
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the other hand, 1n the case where the job ends and

printing starts 1n a new jJob, the stop flag i1s checked

in S022. In S023 and sS024, full-color mode/

pre——

monochromatic mode of the job and the paper kind 1n

the Job, respectlively, are checked. Only when the stop

flag 1s "ON" and printing 1n the operation 1n the
monochromatic mode and wilith thick paper 1s to be
executed, the color drum-demounted monochromatic

printing 1s unicondiltionally carried out in S013 and

S014, In the case other than this case, the flowchart

1s simllar to that starting from S00l1. As a result, 1n

g —
p—

the apparatus 1n the state 1n which the stop flag 1s

once set ("ON"), the 1nfluence on the 1mage forming

pre——

unlit due to continuous execution of the thick paper

—

monochromatic job of a small (short) print number of

B

not more than the print threshold without exchangilng

che color toner cartridge 1s reduced.

[0061] In this embodiment, the constitution 1n which
the remalnling toner amount was diliscrimlnated by the
toner content 1n the developlng device was emplovyed.

As another constitution, the above-described control

may also be carried out 1n the case where the

pre——

detection value of the toner amount detecting sensor

for detectling the toner amount 1n the toner storing

—

portion of the toner supplyving device 1s smaller than

a predetermined amount, for example. This 1s because

even 1n this case, there 1s no case that the toner
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amount 1n the developing device 1s below the

predetermined amount.

[0062] In the above-described embodiments, the

two—-component developer was described, but even when a

pre——

“ect can

one—-component developer 1s used, a simlilar e

be achieved.

[0063] While the present i1nvention has been described

wlth reference to exemplary embodiments, 1t 1s to be

understood that the 1nvention 1s not limited to the

pr—

disclosed exemplary embodiments. The scope of the

followlng claims 1s to be accorded the broadest

interpretation so as to encompass all such

modiflications and equivalent structures and functions.
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1. An 1madge

33

forming apparatus comprising:

an 1lntermediary transfer member;

a first 1mage

lmage bearing member, a

configured to develop,

forming portion including a first

first developlng device

wlith color toner, an

electrostatic latent i1mage formed on said first 1mage

bearing member, a first cleaning blade configured to

remove the toner remalining on sald first 1mage bearing

pre——

member after

intermediary

configured to detect a value relating to an amount o

the Toner 1n

a second 1mage

lmage bearing member,

configured to develop,

pre——

cransfer of

a toner 1mage onto said

transfer member, and a detecting portion

sald first developling device;

forming portion i1including a second

a second developlng device

with black toner, an

electrostatic latent i1mage formed on sald second 1mage

bearing member,

and a second cleaning blade configured

to remove the toner remalnling on sald second 1mage

bearing member a:

sald 1ntermediary trans:

da COIlLacC

C—and-separa

pr—

pr—

"ter transfer of a toner 1mage onto

“er member;

C1on mechanism capable of

swlitching a state of sailid first and second 1mage

bearing members between a first state 1n which said

intermediary

first and second 1mage bearing members contact said

transfer member and a second state 1n
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which sald first 1mage bearing member 1s separated

from said 1ntermedliary trans

“"er member and said second

lmage bearing member contacts saild i1ntermedlary

transfer member; and

—

an executlng portion capable of executing an

lmage forming operation 1n a

mode 1n which 1n the

first black monochromatic

first state, said first

pr—

developling device 1s capable of forming toner 1mage to

be supplied to said

second 1mage formling portion

executling an lmage

cransferred to a recording material and capable of

"1rst cleaning blade and said

forms a black 1mage to be

pr—

forming operation 1n a second black

monochromatic mode 1n which 1n the second state, said

second 1mage formlng portion

forms the black 1mage to

be transferred to a recordlng material, and

an operating portion configured to select, when a

Job for executling the opera

c1on 1n Tthe first black

monochromatlic mode 1s 1nputted 1n a state 1n which a

toner amount 1n said

first developling device 1s below

pr—

a predetermined amount on the basis of said detecting

—

portion, a start o:

an lmage

forming job 1n a state 1n

which saild operating portion swilitches a mode 1n the

1mage forming opera

—10n

fTrom

"he first black

monochromatic mode to the second black monochromatic

mode.
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2. An 1mage forming apparatus according to Claim 1,

whereln the operating portion 1s configured to select

a stand by state 1n which the first black
monochromatic mode 1s switched to the second black

5 monochromatic mode and the Job 1s not executed, and

sald 1mage forming apparatus discontinues 1mage

formation until the toner amount exceeds the

pr—

predetermined amount on the basis of said detecting

portion 1n order to start the 1mage formation 1n the

10 first black monochromatic mode.

3. An 1mage formilng apparatus according to Claim 1,

pr—

whereln during execution of the i1mage forming

operatlion 1n the first black monochromatic mode, sailid

pr—

15 first developlng device forms the toner 1mage, for

pr—

cach of predetermined i1ntervals, having a

26 04 19

predetermined length with respect to a rotational

—

direction of sald filrst 1mage bearing member.

20 4 . An 1mage forming apparatus according to Claim 1,

whereln saild first developlng device 1ncludes a

developer 1ncluding color toner and a carriler, and

sald detectling portion 1s an 1nductance sensor

configured to detect a toner content relative to the

25 developer.
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0. An 1mage formling apparatus according to Claim 1,

wherein sald executing portilion selects the

monochromatic mode so that the 1mage formlng operation

1n the first black monochromatic mode 1s executed when

pre——

a basls welght of a recordlng materlal 1s Jreater than

a predetermined value and so that the i1mage forming

operation 1n the second black monochromatic mode 1s

pr—

executed when the basis weight of the recording

material 1s less than the predetermined wvalue.

0. An 1mage forming apparatus according to Claim 1,

whereln saild second cleaning blade removes a developer

remalning on sald second 1mage bearing member after

transfer.

7. An I1mage formlng apparatus according to Claim 1,

further comprising:

a third image forming portion including a third

lmage bearing member, a third developing device

configured to develop, with color toner, an

electrostatic latent 1mage formed on said third i1mage

bearing member, and a third cleaning blade configured

O remove the toner remalinling on sald third i1mage

pr— pr—

bearing member after transfer of a toner 1mage onto

sald 1ntermediary transfer member, whereln sald third

1mage forming portion 1s configured to form an 1mage

on sald i1ntermediary transfer member; and
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a fourth 1mage forming portilion 1ncluding a fourth

lmage bearing member, a fourth developing device

configured to develop, with color toner, an

electrostatic latent 1mage formed on sailid fourth i1mage

bearing member, and a fourth cleaning blade configured

to remove the toner remalning on sald fourth i1mage

pr—

bearing member after transfer of a toner 1mage onto

sald 1ntermediary transfer member, wherein sailid fourth

1mage forming portion 1s configured to form an 1madge

on sald 1ntermediary transfer member,

whereln when a toner amount 1n either one of said

third and fourth developing devices 1s below a

predetermined amount, sald executlng portion

continuously executes the 1mage forming operation 1n

the second state.

8. An 1mage forming apparatus according to Claim 1,

whereln when The toner amount 1n said first

developlng device 1s below a predetermined amount on

pre——

the basis of said detecting portion, 1nformation on

toner supply 1s displaved.
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