
EP 0 402 143 B1 Description BACKGROUND OF THE INVENTION 5   Field of the
Invention The present invention relates to an image forming apparatus
comprising control means employing a fuzzy inference. 10  Description of
the Related Art Hitherto, in a control device of an Image forming apparatus
of the type described above, a control is per- formed in accordance with a
rule on a definite judgement made in accordance with the quantity of state.
For example, a fixing device is usually arranged in such a manner that the
temperature of the fixing device 15  Is detected by a temperature sensing
device such as a thermistor and a heat source such as a heater is con-
trolled with reference to a predetermined temperature level. For example,
if the detected temperature is lower than [err], the heater Is turned on,
while the heater is turned off if the detected temperature is higher than
[err]. In order to reduce the undesirable change with respect to a desired
temperature, a variety of means have 20  been proposed, for example, the
time interval or duration in which the heater is turned on is controlled to
be changed in accordance with the present temperature. However, an image
forming apparatus such as a copying machine suffers from an excessive
change due to the environmental conditions and the relationship between a
quantity of state relating to a process in said machine and a control
quantity relating to means for controlling said process is mainly given by
a fuzzy rela- 25  tionship. Therefore, if the numberof the quantities of
states increases, itisverydifficult to control in accordance with a
predetermined rule. For example, in a temperature control of a fixing
device, it has been experientially known that the perfor- mance of fixing
toner transferred to transfer paper is complexly changed if the quantity of
state, such as room temperature, the number of sheets to be copied, the
density of the original, the type of paper, and the tem- 30  perature of
the fixing device, has been changed. However, it has been very difficult to
make a rule about the relationship between the quantity of state of the
type described above and the control quantity. Specifically, the degree of
heat radiation becomes different depending upon the environmental
conditions and the state whether or not the paper is being conveyed.
Therefore, the conventional control, which Is arranged in such a manner
that the heat control device thereof is turned on when the temperature has
exceeded a predetermined 35  temperature level and the same is turned off
when the temperature has been lowered below the above- described level,
causes undesirable change in the temperature (to be called "temperature
ripple" hereinafter) to be generated. It is necessary for the minimum value
of the above-described temperature ripple to be a tem- perature level at
which toner can be satisfactorily fixed on to the transfer paper.
Therefore, the temperature setfor the heat control device must be higher,
by a considerable degree, than the ideal state. Therefore, prob- 40  lems
arise in that excessive power is necessary and the materials for forming
the fixing device must have sat- isfactory heat resistance. Afixing device
for a copying machine or a laser beam printer, and, in particular, a fixing
device, which com- prises a pair of rotary bodies having a fixing roller
and a pressure application roller- which are rotated during the warming up
operation of the device, is usually arranged in such a manner that the
temperature of the fixing 45  roller is detected by a temperature sensing
device such as a thermistor and a heat source such as a heater is
controlled with reference to a predetermined temperature level. A problem
arises in that the fixing performance deteriorates since the pressure
application roller has not been sufficiently heated immediately afterthe
temperature of the fixing roller has reached the set temperature at which
the warming up operation is ended after the power is supplied. 50
Therefore, the pressure application roller is heated by rotating the pair
of the rollers during the warming up multiple operations (to be called
"multiple previous rotations" hereinafter). The multiple previous rotations
have been usually conducted in accordance with the surface temperature of
the fixing roller. However, since the fixing performance depends upon the
temperature of the recording paper passing 55  through the fixing device
and the water content of the same, a stable fixing characteristics cannot
be obtained by the above-described method. Furthermore, a problem arises in
that the copy restarting time after a jam has been eliminated becomes
delayed if the multiple previous rotations are always conducted although
the pressure application roller has 2    



EP 0 402 143 B1 been sufficiently heated up in a case where the operation
of the copying machine is stopped due to the jam. A fact has been
experientially known that the fixing performance becomes different
depending upon the temperature of the pressure applying roller and that of
transfer paper although the temperature of the fixing roller has reached
the predetermined level. However the relationship between the quantity of
state and the 5   control quantity cannot be regulated. Hitherto, In order
to prevent the deterioration In the fixing performance, a multiplicity of
structures have been proposed, for example, in Japanese Patent Laid-Open
No. 56-25754 in which the fixing roller is rotated at low speed when the
temperature of the fixing roller is lower than a predetermined level while
the same is rotated at high speed when the temperature of it is higher than
the predetermined level. Another structure has 10  been disclosed in
Japanese Patent Laid-Open No. 56-85770 in which the copying interval is
changed in ac- cordance with the type of the subject whether the subject to
be copied is a line image or an area image. Fur- thermore, a structure has
been disclosed in Japanese Patent Laid-Open No. 56-154757 and EP-A-042 630
in which the numberof sheets to be copied perunittime period is changed
bythe thermal capacity. In addition, another structure has been proposed in
which the number of sheets to be copied per unit time period is 15  changed
depending upon the ambient temperature. However, according to each of the
above-described conventional structures, the copying speed or the pa- per
feeding interval has been determined by an excessive switching between low
temperature and high tem- perature or in accordance with the insufficient
number of the quantities of state. However, since the fixing per- formance
Is actually influenced by a multiplicity of factors, it is necessary to
properly determine the desired 20  fixing temperature and the copying
interval on the basis of a multiplicity of quantities of state as an
alternative to a sole quantity of state such as the ambient temperature.
However, It has been very difficult to properly control the multiplicity of
the quantities of state. Another type image forming apparatus, that is, an
ink jet recording apparatus has been known in which ink is discharged
toward recording paper so as to form dots on the recording paper, whereby
characters and/or 25  images can be formed by the dots. The recording head
employed in the above-described ink jet recording ap- paratus Is able to
perform a high quality image recording since the discharge port thereof can
be structured precisely. Some of the above-described inkjet recording
apparatus employ an ink discharge method arranged in such a manner that ink
Is discharged by the effect of pressure. The above-described pressure
discharge method is exemplified by a method in which ink is supplied with
pressure by an electromechanical conversion so  device such as the piezo
electric device and a method in which bubbles are generated in the i8nk by
heat gen- erated by the electrothermal conversion device and the bubbles
are enlarged to create pressure in the ink. Fig. 10 illustrates a recording
head which employs an electrothermal conversion device of the type de-
scribed above as the pressure application means. Fig. 10 is a perspective
view which schematically illustrates the structure of an ink jet recording
head of 35  the type described above. Referring to the drawing, an
electrothermal conversion member 2103, an electrode 2104, a liquid passage
wall 2105 are formed on a substrate 2102 made of Si or the like by an
etching, an evap- oration and a sputtering process which are similar to
those for manufacturing a semiconductor device. Then, a top board 2106 is
fastened to the above-described elements so that a recording head 2101 is
constituted. Ink 2112 is supplied toa common liquid chamber 2108 of the
recording head 2101 from a liquid reservoir (omit- 40  ted from
illustration), for example, an ink tank via a supply pipe 2107. Referring
to the drawing, reference nu- meral 2109 represents a connector for the ink
supply pipe 2107. The ink 2112 supplied to the common liquid chamber 2108
is, due to capillary force or a pressure change taken place when Ink is
discharged, supplied to a liquid passage 2110. The ink2112 can be stably
held byforming a meniscusatthe opening of the front portion of the liquid
passage 2110, that is in the vicinity of a discharge port. When an
extremely short electric pulse 45  is appliedtotheelectrothermal conversion
member2103, the ink2112onthe electrothermal conversion mem- ber 2103 is
heated, causing a film boiling. As a result of this film boiling, bubbles
are enlarged and ink 112 Is thereby discharged. The thus structured
recording head can be arranged In such a manner that, in particular, the
discharge ports are precisely provided at high density. Therefore, it is
able to perform an excellent recording exhibiting 50  a high resolution.
Therefore, it has attracted attention recently. However, the ink jet
recording apparatus arises a variety of problems due to its arrangement In
which ink is used as the recording agent. For example, a problem arises In
that dew condensation takes place at the discharge port of the recording
head due to the difference between the temperature of ink and the ambient
temperature. Another problem arises in that ink droplet, generated from ink
mistformed atthe time of discharg- 55  ing ink, adheres to the discharge
port. That is, water droplet adhered to the discharge port influences the
ink discharge, causing the discharge direction to be deviated, and what is
even worse, ink cannot be discharged. Furthermore, dust such as paper dust
separated from recording paper and floating in the atmosphere can be 



adhered to the discharge portwhich has been wetted by the waterdroplets. As
a result the ink discharge cannot 3    EP 0 402 143 B1 be smoothly
conducted, and what is worse Ink cannot be discharged. The water droplets
or dust critically in- fluences the recording head of the type in which the
discharge ports are precisely provided with high density. In order to
overcome the above-described problem arisen in that the ink cannot be
smoothly discharged or ink cannot be discharged, a variety of structures
for stabilizing the discharge by removing water droplets 5   and dust have
been disclosed. For example, a structure has been disclosed in which the
discharge port is wiped by a flexible blade made of plastic or rubber so as
to remove dust or the like. Another structure has been dis- closed in which
a removal member comprising an ink absorbing material such as a porous
member is brought into contact with the discharge port so as to remove
water droplets or dust by absorbing them. Some of the above-described
structures employ a structure in which ink is leaked by a pressure
application means through 10 the discharge port so as to absorb water
droplets and dust so that the dust and/or water droplets can be sat-
isfactorily absorbed by the removal member. However, the discharge
stabilizing operation for removing dust or the like must be conducted at a
prede- termined interval during the recording operation performed by the
ink jet recording apparatus or conducted if it is desired. In this case,
the time taken to complete the above-described operation lowers the
recording speed 15  of the recording apparatus. Therefore, a variety of
attempts have been made so as to prevent the deterioration in the recording
speed by elongating the interval of the removal operations by controlling
the timing of this operation in accordance with the continuous recording
time period counted by, for example, a timer, the ambient temperature or
hu- midity detected by a sensor and the discharge duty at the discharge
port, that is, the recording pixel density 20  or the like. However, In the
above-described control of the timing of performing the removal operation,
it is very dif- ficult to obtain a quantitative relationship between the
quantity (to be called "the quantity of state" hereinafter) which becomes
an action factor for causing the water droplets or dust to be adhered such
as the continuous recording time period, the ambient temperature and
humidity and discharge duty and the interval (time)(to be 25  called "the
control quantity" hereinafter) which is the factor to be controlled. In the
case where a plurality of quantities of state are related to one another,
another problem arises in that the relationship between these quantities of
state and the control quantity cannot be easily obtained. Even if the
relationship can be obtained, the necessary calculations become too
complicated. Hitherto, in the control of the interval of the discharge
stabilizing operation, the control quantity with re- 30  spectt to the
quantities of states, that is, the interval cannot be determined in the
most suitable manner. There- fore, unnecessary long time takes place in the
conventional apparatus for the purpose of removing water drop- lets and/or
dust. Therefore, the recording speed of the apparatus is lowered
unsatisfactorily. SUMMARY OF THE INVENTION 35 The invention provides a
control device of an image forming apparatus such as a copying machine, a
laser printer or an ink jet printer, in which a relationship between a
detected quantity of state of the apparatus and a control quantity of the
apparatus is controlled by a fuzzy relationship, the control device being
capable of deducing the control quantity from the detected quantity by a
fuzzy inference. 40      By use of fuzzy inferences, it has been found that
superior control can be achieved without complicated calculations.
Specifically, the invention provides an image forming apparatus having a
plurality of processing means for performing a process forfforming a
visible image on a recording material, the image forming apparatus com-
prising: adetectorfordetecting atleastone quantityof state relating to said
process; control means forderiving 45  from the detected quantity of state
a control quantity for controlling the apparatus, and for applying the
deter- mined control quantity to at least one of the said processing means,
characterised in that the control means comprises a memory for storing one
or more rules qualitatively relating said quantity of state with the
control quantity, a function memory storing one or more membership
functions expressing said quantity of state and said control quantity as
members of one or morefuzzy sets, and an inference computerwhich, from the
degree 50 to which the detected quantity of state belongs to the or each
fuzzy set, infers in accordance with said rule(s) a value for said control
quantity. In particular embodiments to be described herein said inference
computer; deduces the degree to which at least one quantity of state at a
certain moment belongs to a fuzzy set; infers using said rule(s) the degree



to which said control quantity belongs to a fuzzy set and combines the
results inferred for a plurality of rules 55  to derive an actual value for
said control quantity. It is noted that EP-A2-0268182 describes a "fuzzy
computer featuring special analogue circuit elements. In the embodiments to
be described, however, the inference means comprises a suitably programmed
micro- computer. 4    EP 0 402 143 B1 The membership functions may for
example be triangular in form, and may be defined in the function mem- ory
by reference to the value of the relevant quantity at the apex of the
triangular function. The invention can be used to provide an image forming
apparatus having a process in which a visual image formed on transfer paper
is fixed by heat, the image forming apparatus comprising: means for
detecting a pre- s   determined quantity of state relating to the fixing
process; and means for inferring the control quantity for con- trolling the
fixing process in accordance with the quantity of state in a relatively
simple manner so as to achieve reliable and consistent fixing of the image.
According to particular embodiments of the invention, there is provided a
fixing device for fixing a toner image by holding and conveying a
supporting member for supporting the toner image by a pair of rotational 10
bodies at least either of which is heated by a heat source, the pair of
rotational bodies being rotated during warming up, the fixing device
comprising: control means for controlling the rotation of the pair of the
rotational bodies during the warming up. According to another embodiment,
there is provided a fixing device for fixing a toner image by holding and
conveying a supporting member for supporting the toner image by a pair of
rota- tional bodies at least either of which is heated by a heat source,
the pair of rotational bodies being rotated during 15  warming up, the
fixing device comprising: control means for controlling the rotation of the
pair of rotational bod- ies during the warming up in accordance with an
inference value obtained by using a fuzzy set. According to another
embodiment of the invention, there is provided a recording apparatus in
which the recording speed can be changed or the recording operation can be
stopped in accordance with the state of use and in which a reference value
for the change or the stop can be changed, the recording apparatus being 20
characterized in that the reference value is determined by an inference
made by using a fuzzy set. Another embodiment of the invention provides an
inkjet recording apparatus and a control method therefor capable of
controlling the interval or the like for the purpose of stabilizing the
recording, by defining a fuzzy set and the degree to which the quantity of
state or the control quantity belongs to the fuzzy set, and by de-
termining the control quantity corresponding to each quantity of state in
accordance with a plurality of rules 25  between the quantity of state and
the control quantity expressed qualitatively. In particular, there is
provided an ink jet recording apparatus for performing a recording by
discharging ink to a recording medium, the ink jet recording apparatus
comprising: a recording head having a discharge port through which ink is
discharged; removal means for removing adhered material to the discharge
port of the recording head; quantity of state detection means for detecting
the quantity of state relating to the state of ad- 30  hesion of the
adhered material to the discharge port; and means for inferring by use of
the invention a value for the control quantity of the removal operation
performed by the removal means; and control means for con- trolling the
removal operation performed by the removal means in accordance with the
control quantity ob- tained by the inference means. According to another
embodiment of the invention, the degree to which the quantity of state, for
example, 35  the ambient humidity of the recording head and the quantity of
dust floating in the atmosphere belongs to the fuzzy set is obtained. Then,
the most suitable interval can be obtained from the thus obtained degree
and a fuzzy set relating to the interval of the control quality, for
example, the adhered material removal operation. According to another
aspect of the present invention, there is provided a controlling method for
automatic control of an image forming apparatus having a plurality of
processing means for performing the process for 40  forming visible image
on a recording material, comprising steps of detecting at least one
quantity of state re- lating to said process, and deriving from the
detected quantity of state a control quantity for controlling said
processing means, characterised by the steps of deducing a degree of
belonging to a fuzzy set of said control quantity from a degree of
belonging to a fuzzy set of said quantity of state in accordance with one
or more rules qualitatively relating said quantity of state with said
control quantity, inferring a value for said control 45  quantity in
accordance with said deduced degree, and applying said inferred quantity to
the processing means. Other and further objects, features and advantages of
the invention will appear more fully from the fol- lowing description, and
drawings. BRIEF DESCRIPTION OF THE DRAWINGS 



50 Fig. 1 is a basic block diagram which illustrates a first embodiment of
the present invention; Fig. 2 is an overall structural view which
illustrates a copying machine according to the first embodiment; Fig. 3
illustrates the appearance of the control panel of the copying machine
according to the first em- bodiment of the present invention; 55      Fig.
4 is a circuit diagram of a control device according to the first
embodiment of the present invention; Fig. 5 illustrates a membership
function; Fig. 6 illustrates a fuzzy rule; Fig. 7 illustrates the method of
making a fuzzy inference;    EP 0 402 143 B1 Fig. 8 is a flow chart for an
interruption operation; Fig. 9 is a flow chart for use in a case where the
present invention is applied to a fixing device; Fig. 10 is a perspective
view which illustrates a recording head of an ink jet recording apparatus
to which the present invention can be applied; 5      Fig. 11 is a cross
sectional view which illustrates the fixing device according to a second
embodiment of the present invention; Fig. 12 illustrates the membership
function according to the second embodiment of the present invention; Figs.
13 and 14 illustrate the fuzzy operation; Fig. 15 isa cross sectional
viewwhich illustrates a modification of thefixing device according to the
second 10      embodiment of the present invention; Figs. 16A to 16C
illustrate the modification to the membership function according to the
second embodi- ment of the present invention; Figs. 17Ato 17C illustrate a
modification of the membership function according to the second embodiment
of the present invention; 15      Fig. 18 is a cross sectional view which
illustrates a third embodiment of the copying machine according to the
present invention; Fig. 19 is a block diagram which illustrates a control
circuitaccording tothethird embodimentofthe present invention; Figs. 20
[err], 20 [err] and 20 [err] illustrate the membership functions; 20
Fig. 21 illustrates a fuzzy rule for controlling the paper feeding
interval; Fig. 22 illustrates the way to obtain the value of the center of
gravity; Fig. 23 is a flow chart for use in the fuzzy control; Figs. 24
(a), 24 (b) and 24 (c) illustrate the membership functions; Fig. 25 is a
table for illustrating the fuzzy rule; 25      Fig. 26 illustrates the
membership function; Fig. 27 is a flow chart which illustrates the fuzzy
inference; Fig. 28 illustrates the membership function in which the
estimated time is used as a variable; Fig. 29 Illustrates the membership
function of the number of sheets; Fig. 30 Illustrates the fuzzy rule; 30
Fig. 31 is a block diagram which illustrates the structure for controlling
the ink jet recording apparatus ac- cording to a fourth embodiment of the
present invention: Fig. 32 is a schematic side elevational cross sectional
viewwhich illustrates the inkjet recording apparatus according to the
fourth embodiment of the present invention; Fig. 33 Is a schematic side
elevational cross sectional view which illustrates an operation for
removing 35      water droplets or the like performed in a state in which
the discharge port is capped by the cap unit shown in Fig. 32; Fig. 34 is a
schematic view which illustrates an ink supply system for supplying ink to
the recording head shown in Fig. 32; Fig. 35 (A) to 35 (C) are diagrams
which illustrate the membership functions for regulating the fuzzy sets 40
about the state of quantity and the control quantity according to the
fourth embodiment of the present in- vention; Fig. 36 is a diagram which
illustrates the fuzzy inference in which the fuzzy sets shown in Fig. 35
are used; Fig. 37 is a schematic view which illustrates a table of a rule
for use in the fuzzy inference; Fig. 38 is a flow chart which illustrates
the controlling process in which the above-described fuzzy infer- 45
ence is used and according to the fourth embodiment of the present
invention; 



Fig. 39 is a schematic view which illustrates another example of the
operation for removing water droplets or the like; Fig. 40 is a block
diagram which illustrates the schematic structure of the control portion of
the inkjet re- cording apparatus according to an embodiment of the present
invention; 50      Fig. 41 is a flow chart which illustrates the operation
for calculating the most suitable forcible leakage in- terval performed in
the control portion; Fig. 42 is a graph set which illustrates the
membership functions, where 42A is a graph which illustrates the membership
function relating to temperature, 42B is a graph which illustrates the
membership function relating to humidity, 42C is a graph which illustrates
the membership function relating to the forcible leak- 55      age
interval; Fig. 43 is a graph which illustrates the method of calculating
the most suitable forcible leakage interval in accordance with a Mamudani
method which is one of a fuzzy inference, where 43A is a graph which illus-
trates a method of calculating membership value [err], 43B is a graph which
illustrates a method of calcu- 6    EP 0 402 143 B1 lating membership value
[err] and 43C is a graph which illustrates a method of calculating
membership value [err], 43D is a graph which illustrates a method of
calculating membership value X2, 43E is a graph which illustrates a method
of calculating membership value [err],43F is a graph which illustrates a
method of cal- culating membership value [err] and 43G is a graph which
Illustrates a method of calculating the most suit- 5      able forcible
leakage interval [err]; Fig.44 is a block diagram which illustrates the
schematic structure of the control portion of the ink jet re- cording
apparatus according to an embodiment of the present invention; Fig. 45 is a
flow chart which illustrates the operation for calculating the most
suitable operation interval in the control portion; 10      Fig. 46 is a
graph set which illustrates the membership functions, where 46A is a graph
which illustrates the membership function relating to number of sheets to
be recorded, 46B is a graph which illustrates the membership function
relating to humidity, 46C is a graph which illustrates the membership
function relat- ing to the operation interval; and Fig. 47 is a graph which
illustrates the method of calculating the most suitable operation interval
in accor- 15      dance with a Mamudani method which is one of a fuzzy
inference, where 47A is a graph which illustrates a method of calculating
membership value [err], 47B is a graph which illustrates a method of
calculating membership value [err] and 47C is a graph which illustrates a
method of calculating membership value [err], 47D is a graph which
illustrates a method of calculating membership value X2, 47E is a graph
which illus- trates a method of calculating membership value [err], 47F is
a graph which illustrates a method of calcu- 20     lating membership value
[err] and 47G is a graph which illustrates a method of calculating the most
suitable operation interval To. DESCRIPTION OF THE PREFERRED EMBODIMENTS 25
Preferred embodiments of the present invention will now be described with
reference to the drawings. [First Embodiment] Fig. 1 is a basic block
diagram which illustrates an embodiment in which the present invention is
applied 30  to a fixing device of an image forming apparatus. Reference
numeral 801 represents a CPU to be described later, the CPU 801 actually
performing a fuzzy inference. Reference numeral 803 represents a ROM
forstoring fuzzy rules and membership functions and 804 represents a RAM to
be described later, the RAM 804 being used as a working region in which the
fuzzy inference is performed. Reference numeral 807 represents an I/O to be
described later and 813 represents an A/D converter for converting an
analog signal into a digital 35  signal. Reference numeral 163 represents
afixingdeviceforfixing conveyed recording paper by thermal fixing, 163-1
represents a heater for applying the fixing roller, 163-2 represents a
thermistor for detecting the tem- perature of the fixing heater 163-1.
Reference numeral 163-3 represents a control circuit for driving the fixing
heater 163-1 in response to a command issued from the CPU 801. Fig. 2
illustrates the internal structure of an embodiment of the image forming
apparatus according to the 40  present invention. Referring to Fig. 2,
reference numeral 100 represents a body having an image-reading func- tion
and an image recording function and 200 represents a pedestal having both a
function of turning over the recording medium (recording paper) at the time
of a two-side recording mode and a multi-recording function capable of
recording data a plurality of times on a recording medium. Reference
numeral 300 represents a recycling type original feeder (to be called "an
RDF" hereinafter) for automatically feeding an original. Refer- 



45  ence numerals 400 represents a staple equipped sorter (to be called "a
staple sorter" hereinafter). The above- described elements 200 to 400 can
be optionally combined with the body 100. A. Body 100 50      Referring to
the structure of the body 100, reference numeral 101 represents an original
retaining glass on which an original is placed, 103 represents an
illuminating lamp (an exposing lamp) for illuminating the orig- inal and
105, 107 and 109 represent scanning reflecting mirrors (scanning mirrors)
for changing the optical path of light reflected by the original. Reference
numeral 111 represents a lens having both afocusingfunction and a power
varying function and 113 represents a fourth reflecting mirror (a scanning
mirror). Reference nu- 55   meral 115 represents an optical motor for
driving the optical system and 117, 119 and 121 represent sensors for
detecting the position of the optical system. Reference numeral 131
represents a photosensitive drum, 133 represents a main motor for driving
the photosensitive drum 131. Reference numeral 135 represents a
high-tension unit, 137 represents a blank ex- 7    EP 0 402 143 B1 posing
unit, 139 represents a developer and 140 represents a developing roller.
Reference numeral 141 rep- resents a transferring charger, 143 represents a
separating charger and 145 represents a cleaning device. Reference numeral
151 represents an upper cassette, 153 represents a lower cassette, 171
represents a manual paper feeding port. Reference numerals 155 and 157
represent paper feeding rollers and 159 rep- 5   resents a resist roller.
Reference numeral 161 represents a conveying belt for conveying recording
paper on which an image has been recorded to the fixing side. Reference
numeral 163 represents a fixing device for thermally fixing the recording
paper which has been conveyed and 167 represents a recording-paper sensor
for use at the time of the two-side recording mode. The surface layer of
the photosensitive drum 131 is constituted by a photoconductive material
and a seam- 10  less photosensitive material made of an electric conductor.
The rotation of the photosensitive drum 131, which is so supported as to be
capable of rotating, is started by the main motor 133 which is arranged to
be operated In response to the depressing of the copy start key to be
described later, the rotation being arranged to be In a direction
designated by an arrow shown in Fig. 2. After a control process in which
the drum 131 is rotated by a predetermined number of revolutions and a
process in which the potential of the same have been then 15  completed,
the original placed on the original retaining glass 101 is applied with
light by the Illuminating lamp 103 integrally formed with the first
scanning mirror 105. As a result, light reflected by the original is imaged
on the drum 131 via the first scanning mirror 105, thesecond scanning
mirror 107, the third scanning mirror 109, the lens 111 and the fourth
scanning mirror 113. The drum 131 is corona-charged bythe high-tension unit
135. Then, an image (the Image of the original), 20  which has been applied
with light from the illuminating lamp 103, is exposed to slit light. As a
result a static latent image is formed on the drum 131 by a known Carson
Process. Then, the static latent image on the photosensitive drum 131 is
developed by the developing roller 140 of the developing device 139 so that
the static latent image is visualized as a toner image, the formed toner
image being then transferred to transfer paper by a transferring charger
141 as described later. 25      That is, the transfer paper set in the
upper cassette 151, the lower cassette 153 or the manual feeding port 171
is fed by the feeding roller 155 or 157 into the apparatus body 100 in
which the front portion of the latent image and the front portion of the
transfer paper are aligned with each other. Then, the transfer paper is
passed between the transferring charger 141 and the drum 131. Then, the
toner image formed on the transfer paper is fixed by the fixing device 163
before discharged outside the body 100. 30        The drum 131 continues
its rotation even after it has performed the transferring operation so that
its sur- face is cleaned up by the cleaning device 145 comprising a
cleaning roller and an elastic blade. B. Pedestal 200 35      The pedestal
200 is arranged detachable from the body 100 and comprising a deck 201
capable of ac- commodating 2000 sheets and an intermediate tray 203 for the
double-side copying operation. A lifter 205 of the deck 201 capable of
accommodating 2000 sheets is arranged to be lifted in accordance with the
quantity of the transfer paper so that the transfer paper is always brought
into contact with a feeding roller 207. Reference numeral 211 represents a
paper discharge flapper for switching a passage for the double-side 40
recording or the multi-recording operation and the passage for the
discharge operation. Reference numerals 213 and 215 represent conveyance
passage through which the transfer paper is passed by the conveying belt
161. Reference numeral 217 represents an intermediate tray weight for
holding the transferring paper. The transfer paper which has passed through
the discharge flapper 211 and the conveyance passages 213 and 



215 is turned out so as to be accommodated in the intermediate tray 203 for
the double-side copying operation. 45   Reference numeral 219 represents a
multi-flapperfor switching the passage forthe double-side recording op-
eration and the multi-recording operation, the multi-flapper 219 being
disposed between the conveyance pas- sages 213 and 215. When the
multi-flapper 219  is upwards rotated, the transfer paper is introduced
into a con- veyance passage 215. Reference numeral 223 represents a
multi-recording paper discharge sensor for de- tecting the tail portion of
the transfer paper passing through the multi-flapper 219. Reference numeral
225 rep- 50  resents a paper feeding roller for feeding the transfer paper
through the passage 227 toward the drum 131. Reference numeral 229
represents a discharge roller for discharging the transfer paper outside
the apparatus. When the double-side recording (double-side copying) or the
multi-recording (multi-copying) operation Is performed, the discharge
flapper 211 of the body 100 is first raised so as to store the transfer
paper, to which an image has been copied, in the Intermediate tray 203 via
the conveyance passages 213 and 215. At this 55  time, the multi-flapper
219 is moved downwards at the time of the double-side recording operation,
while the same is raised at the time of the multi-recording operation. The
above-described intermediate tray 203 is ca- pable of, for example, 99
transfer paper sheets. The transfer paper which has been stored in the
intermediate tray 203 is held by the intermediate tray weight 217.    EP 0
402 143 B1 When the reverse side is recorded or multi-recording is
performed, the transfer paper sheets stored in the intermediate tray 203
are one by one introduced into the resist roller 159 of the body 100 via
the passage 227 bythe actions performed by the paperfeeding roller 225 and
the weight 217, the above-described introduction of the transfer paper
sheets being started from the lowest sheet. 5 C. RDF (Recycle type Document
Feeder) 300 In the RDF 300, reference numeral 301 represents an
accumulating tray on which a sheaf 302 of original sheets is placed. When
one side of each of the document sheets is copied, the originals are
successively sepa- 10  rated from the original sheaf 302 by a semicircular
roller 304 and a separation roller 303, the above-described separation
being started from the lowermost sheet. The thus separated originals are
successively conveyed to and stopped at an exposure position on a platen
glass 101 through passages I and 11 by a conveying roller 305 and a
full-face belt 306. Then, a copying operation is started. After the copying
operation has been com- pleted, the original positioned on the platen glass
101 is sent to a passage V via passages III and IV by a large 15  conveying
roller 307. Then, the original is returned to the uppermost position of the
original sheaf 302. Reference numeral 309 represents a recycle lever for
detecting one cycle of the original in such a manner that the recycle lever
309 is placed on the original sheaf 302 at the time of the start of the
feeding of the original and it falls by its dead weight on to the
accumulating tray 301 when the end portion of the final original sheet
passes through the recycle lever 309. 20      When the both sides of each
of the original sheets are copied, the original is, as described above,
tem- porarily introduced from the passage I and 11 to the passage III After
the copying operation has been com- pleted, the front portion of the
original is introduced into the passage by switching a switching flapper
310 ar- ranged to be turned. Then, the original is conveyed to and stopped
at the position on the platen glass 101 by the full-face belt 306 via the
passage II. That is, the original is turned out by the rotation of the
large conveying 25  roller 307 through a route from the passage III to 11
via the passage IV. Furthermore, the number of the original sheets can be
counted by successively conveying the original sheaf 302 through the
passage I, II, Ill, IV, V and IV until one recycle is detected by the
recycle lever 309. D. Staple Sorter (Stapler equipped Sorter) 400 30 The
staple sorter 400 includes a fixed non-sort tray 411 having 20 bins and
performing the sorting oper- ation. In a sort mode, the sheets each to
which an image has been copied are successively discharged from the
discharge roller 229 so as to be introduced into a conveying roller 401 of
the sorter 400. Whenever the sheets 35  are discharged into each of the
bins of the tray 412 from the discharge roller 405 after they have passed
through the conveying passage 403, each of the bins are vertically moved
bya bin shift motor (omitted from illustration) so that the sheets are
sorted. When a staple mode has been selected and a staple signal is thereby
supplied from the body 100, a staple device 420 staples the sheets in each
of the bins with successively moving the bins. 40      Fig. 3 illustrates
an example of the structure of the control panel provided for the body 100.
The control panel comprises the following key group 600 and a display group
700: 



Key Group 600 45      Referring to Fig. 3, reference numeral 601 represents
an asterisk (*) key which is used in a setting mode in which an operator(a
user) sets a binding margin orthe eliminating size of theframeof the
content. Reference numeral 606 represents an all reset key which is pressed
when operation is returned to a standard mode. Ref- erence numeral 602
represents a preheating key with which the apparatus can be brought into a
preheated state, the key 602 being also pressed when an auto-shutoff state
is cancelled and the operation is returned 50  to the standard mode.
Reference numeral 605 represents a copystart keywhich is pressed when the
copying operation is started. Reference numeral 604 represents a clear/stop
key serving as a clear key at the time of standby, while it serves as a
stop key during the copying/recording operation. The clear key used when
the number of copies which has been set previously is cancelled. The stop
key is used when a successive copying operation which 55   has been set
previously is cancelled, the copying operation being stopped after the
copying of the sheet, at the moment when the stop key is pressed, has been
completed. Reference numeral 603 represents a ten key which is pressed when
the number of copies is set, the ten key 603 being also used when the
asterisk * mode is set. Reference numeral 619 represents a memory key 9
EP 0 402 143 B1 with which modes which are frequently used bythe usercan be
registered, where it is arranged thatfour modes M1 to M4 can be registered
according to this embodiment. Reference numerals 611 and 612 represent
copying density keys with which the copying density can be adjusted
manually. Reference numeral 613 represents an AE key which is used when the
copying mode is de- 5   sired to be automatically adjusted or the AE
(automatic density adjustment) is cancelled and the density ad- justing
mode is switched to a manual mode. Reference numeral 607 represents a
cassette selection key which is used any of the uppercassette 151, the
intermediate cassette 153 orthe lower paper deck 201. Furthermore, the key
607 enables an APS (Automatic Paper cassette Selection) can be selected
when the original is posi- tioned on the RDF 300. When the APS has been
selected, the cassette of the same size as that of the original 10  can be
automatically selected. Reference numeral 610 represents an equal
magnification key which is pressed when the same magni- fication (full
scale) copying is desired to be performed. Reference numeral 616 represents
an automatic mag- nification varying key with which the image on the
original can be automatically contracted or enlarged in ac- cordance with
the size of the specified transfer paper. 15      Reference numeral 626
represents a double-side key which is pressed when double side copy is
desired to be obtained from a one-side original, double-side copy is
desired to be obtained from a double-side original or one-side copy is
desired to be obtained from a double-side original. Reference numeral 625
represents a binding margin key with which a binding margin of a specified
length can be formed on the leftside of the trans- fer paper. Reference
numeral 624 represents a photograph key which is used when a photograph
original is 20  copied. Reference numeral 623 represents a multi-printing
key which is pressed when Images on respective two originals are formed
(synthesized) on one side of the transfer paper. Reference numeral 620
represents a document frame eliminating key which is pressed when the frame
of a regular size original is eliminated by the user. At this time, the
size of the original is set by pressing the asterisk key 601. Reference
numeral 621 represents a sheet frame eliminating key which is pressed when
the 25  frame of the original is eliminated in accordance with the size of
the cassette. Reference numeral 614 represents a paper discharge method
selection key for selecting the paper dis- charge method from the staple,
sort and group discharge. Thus, either the staple mode or a sort mode can
be selected or cancelled and with which either the sort mode and a group
mode can be selected or the selected sort mode or the group mode can be
cancelled in the case where a sorter has been connected to the apparatus.
30      Reference numeral 615 represents a sheet holding mode selection key
with which a Z-holding mode in which an A3 or B4 size recording paper sheet
on which an Image has been recorded can be held Z-shaped or a halving mode
in which the same can be held half can be selected or cancelled. Display
Group 700 35 Referring to Fig. 3, reference numeral 701 represents a
message display of an LCD (Liquid Crystal Display) type for displaying
information concerning the subject copying operation. For example, a
message formed by 40 characters, each of which is constituted by 5 x 7
dots, can be displayed or the copy magnification set by regular
magnification varying keys 608, 609, the equal magnification key 610 and
zoom keys 617 and 618 



40  can be displayed. The display 701 isa semipermeable type liquid crystal
displaycomprising a bicolor backlight arranged in such a manner that a
green backlight is turned on and an orange backlight is turned on in an ab-
normal state or when the copying operation cannot be performed. Reference
numeral 706 represents an equal-magnification model display which is turned
on when the equal-magnification mode is selected. Reference numeral 703
represents a color developing device display 45  which displays the number
of the copies or the self-diagnosis code. Reference numeral 705 represents
a cas- sette display which displays the cassette selected among the upper
cassette 151, the intermediate cassette 153 and the lower cassette 201.
Reference numeral 704 represents an AE display which is turned on when the
AE (automatic density ad- justment) is selected by the AE key. Reference
numeral 709 represents a pre-heating mode display which is 50  turned on
when a double-side copy is desired to be obtained from a double-side
original or a double-side copy is desired to be obtained from a double-side
original. When the RDF 300 is used in the standard mode, the following
setting is automatically made: one sheet copying, the AE copying density
mode, the automatic paper selection, the equal magnification and the one
side coping from a one-side original. On the other hand, when the RDF 300
is not used In the standard mode, 55  the following setting is
automatically made: one sheet copying, the manual density setting mode, the
equal magnification mode and one side copying from a one-side original. The
fact whether or not the RDF 300 is used can be determined whether or not an
original is set in the RDF 300. Reference numeral 710 represents a power
lamp which is turned on when a power supply switch (omitted 10    EP 0 402
143 B1 from illustration) is switched on. Control Device 800 5      Fig. 4
illustrates the structure of a control device 800 according to the
embodiment shown in Fig. 2. Re- ferring to Fig. 4, reference numeral 801
represents a CPU (a Central Processing Unit) for performing calcula- tions
and controls for the purpose of executing the present Invention, the CPU
801 comprising, for example, a 16-bit microcomputer. Reference numeral 803
represents a ROM (Read Only Memory) in which a control program according to
the present invention has been previously stored. The CPU 801 controls each
of the com- 10  ponent devices stored in the ROM 803. Reference numeral 805
represents a RAM (Random Access Memory) serving as a main memory in which
supplied data is stored or which serves as a storage for the operation.
Reference numeral 807 represents an interface (I/O) fortransmitting an
outputcontrol signal from the CPU 801 to loads such as a main motor 133.
Reference numeral 809 represents an interface for transmitting an input
signal for receiving a signal supplied from the document end sensor 121 or
the like and transmitting It 15  to the CPU 801. Reference numeral 811
represents an interface for controlling the input and the output to and
from the key group 600 and the display group 700. For example, I/O circuit
ports [err] 8255 manufactured by NEC are employed as the above-described
interfaces 807, 809 and 811. The display group 700 comprises the displays
shown in Fig. 3 and is arranged to comprise, for example, [err] (Light
Emitting Diodes) or LCDs (Liquid Crystal Displays). The key group 600
comprises the keys shown 20  in Fig. 3 and is arranged in such a manner
that the key which is pressed can be detected by the CPU 801 in accordance
with a know key matrix. Operation Example 25      Then, the temperature
control operation in the case where the present invention is applied to the
fixing device of the Image forming apparatus will now be described. As for
the quantity of state for the temperature control, the following three
quantities of state are used: (1) the deviation between the desired
temperature and the present temperature; (2) the gradient of temperature
which is the degree of a change in temperature per unit time; and 30
(3) the area of paper. Furthermore, room temperature, the number of paper
sheets which has been set, the density of a copy, the size of paper and/or
the period for allowing to stand may be employed. On the other hand, as for
the quantity of control at the time of performing the temperature control,
the following quantity of control is employed: 35  (4) The time in which a
heater 163-1 is turned on. However, the desired temperature to which the
fixing device is brought, the copying interval and/or the speed of a fan
for discharging heat due to the fixing operation may be controlled. Fig. 5
illustrates fuzzy sets called the membership functions of the
above-described quantities of states 



and thequantityof control (1) to (4). The temperature deviation, the
temperature gradient, theareaof the paper 40 and the time in which the
heater is turned on are divided into a certain number of large sets. For
example, the temperature deviation is classified into the following sets:
(1) NB (Negative Big) negative value having large absolute value (2) NS
(Negative Small) 45           negative value having small absolute value
(3) ZO (Zero) in the vicinity of zero (4) PS (Positive Small) Positive
value having small absolute value 50     (5) PB (Positive Big) Positive
value having large absolute value The present invention is not limited to
the above-described method of classification. For example, it may be
classified into 7 sets. According to this embodiment, the degree of each of
the sets is expressed by the values from 0 to 1. Referring to Fig. 5, 55
(a) represents the membership function of the temperature deviation, (b)
represents the membership function of the temperature gradient, (c)
represents the membership function of the area of the sheets which pass
through the fixing device per unit time, and    EP 0 402 143 B1 (d)
represents the membership function of the time in which the heater is
turned on. In the case where (a) ZO, the degree of belonging to the set ZO
is 1.0 when the temperature deviation os [err]. The degree of belonging to
the set ZO is 0.5 when the temperature deviation is [err] or -[err]. The
other cases are similarly arranged to the description made above. 5
Then, the method of obtaining the time in which the heater is turned on
from the quantity of state of the temperature deviation, the temperature
gradient and the area of paper will now be described. The time in which the
heater is turned on is determined by using, for example, the following
fuzzy rules. In order to simplify the description, the following two rules
are employed: (Rule 1) 10           IF temperature deviation = PB and
temperature gradient = ZO and paper area = ME then heater ON time = PB
(Rule 2) IF temperature deviation = PS and temperature gradient = ZO and
paper area = ME then heater ON time = PS 15      As described above, the
fuzzy rules are determined at need. The rules can be properlysetfrom
experience and experiments. They may be set at random or in accordance with
a formal algorithm. The portion on and after the term [err] is the
conditional (antecedent) portion, while the portion on and after the term
"then" is the conclusion (consequent) portion. Eleven fuzzy rules including
the above-described two rules according to this embodiment are shown in 20
Fig.6. Fig. 7 illustrates an example of a method of calculating the time in
which the heater is turned on in accor- dance with the fuzzy inference
using the above-described rule 1 and rule 2. It is assumed that the
temperature deviation = x and the temperature gradient = y. In the rule 1,
input x is included in the set PB by degree [err] in accordance with the
membership function 25  of the temperature deviation. Input y is included
in the setZO by degree [err]in accordance with the membership function of
the temperature gradient. Input z is included in the set ME by degree [err]
in accordance with the membership function of the area of paper. Then, the
minimum value of each of [err] and[err] is calculated and the thus obtained
values are the degrees that the conditional portion of the rule 1 is
satisfied. The results of the MIN (minimum value) operation of the
above-described values and the membership function of the time 30  In which
the heater is turned on becomes as illustrated by a trapezoid designated by
hatch S. Also in the rule 2, similar operations are performed so that a
trapezoid designated by hatch T. It can be considered that the areas of the
trapezoids shows the probability of the quantity of control to be deduced
by the rule. Then, the maximum value of each of the set S and set T is
obtained so as to form a novel set designated by hatch U. The value
obtained by calculating the center of gravity of the thus formed set is
determined to be 



35  the time in which the heater is on and which is obtained by the fuzzy
inference. That is, the intersection of the perpendicular passing through
the center of gravity and the axis of abscissa is the quantity of control
to be obtained. All of the fuzzy rules shown in Fig. 6 are subjected to the
above-described operation. As an alternative to the center of gravity, the
averages of the quantity of control obtained from the corre- sponding rules
may simply be obtained. Furthermore, the position which bisects the area of
the synthesized 40  figure U may be obtained. Then, the flow of the
operation according to the present invention will now be described with
reference to Fig. 8, a flow chart of an interrupt process initiated by
pulses generated at every 10 ms. First, in (8 - 1), it is determined
whether or not time t in which the heater is turned on and which is set in
Fig. 9 is zero. If it is determined that t is zero, a fuzzy inference
sub-routine for setting the time t in which the 45  heater is turned on is
called in accordance with the fuzzy inference before the flow returns. If
it is determined that t is not zero in (8 - 1), it is then determined that
the time t in which the heater is turned on is positive or negative (8 -
3). If it is determined that t is positive, the value of t is decremented
by one (8 - 4). Then, it is determined whether or not the time t in which
the heater is turned on is zero (8 - 5). If it is determined that t is
zero, the fuzzy inference sub-routine is called before the flow returns. If
it is determined 50  in (8 - 5) that t is not zero, the heater is turned on
before the flow returns. If it is determined, in (8 - 3), that the time t
in which the heater is turned on is negative, the value of t is added by
one (8 - 8). Then, it is determined whether or not the time t in which the
heater is turned on is zero (8 - 9). If it is determined that t is zero,
the fuzzy inference sub-routine (8 - 7) is called before the flow returns.
If it is determined in (8 - 9) that t is not zero, the heater is turned off
(8 - 10) before the flow returns. 55      Then, the flow of the fuzzy
inference sub-routine operation will be described with reference to a flow
chart shown in Fig. 9. First, the temperature of the fixing roller is
measured by the thermistor 163-2 (9 -1), the deviation of the present
temperature from desired temperature and the temperature gradientwhich is
the temperature change 12    EP 0 402 143 B1 in unit time are calculated (9
- 2). Furthermore, the area of paper instructed by a user or with the RDF
300 is calculated (9 - 3). Then, in (9 - 4) and (9 - 5), the degree of the
quantity control belonging to the fuzzy set is calculated in accordance
with the degree of the quantity of state belonging to the fuzzy set by the
above-described method 5   and in accordance with each of all the fuzzy
rules shown in Fig. 6. The maximum value of the set belonging to each of
the rules is calculated (9 - 6), and the most probable quantity of control
Is calculated by obtaining the center of gravity (9 - 7). Then, the thus
obtained center of gravity is set as the time t In which the heater is
turned on (9 - 8). The time t in which the heater is turned on is used when
the time in which the heater is turned on is con- 10  trolled with the
interruptions every 10 ms, t being therefore set to be values in a unit of
10 me. As described above, according to this embodiment, time in which
power is supplied to the heating means is lengthened if the temperature
deviation is large, the temperature gradient is moderate and the area of
paper is large. When all of the temperature deviation, the temperature
gradientand the area of paperare intermediate levels respectively, the time
In which power supplied to the same Is arranged to be intermediate period.
When, 15  the temperature deviation is small, the temperature gradient is
steep and the area of paper Is small, the time in which power is supplied
to the heating means is shortened. As described above, according to this
embodiment, the quantity of control of an image forming apparatus such as a
copying machine, a laser printer, an ink jet printer or the like can be
deduced from the quantities of state which complexly relate to one another,
the above-described image forming apparatus being changed ex- 20  cessively
due to the environmental change and the relationship between the quantity
of state and the quantity of control of which is controlled by a fuzzy
relationship. Therefore, an image can be formed in accordance with the
environment. Therefore, the power consumption In the image forming
apparatus can be reduced and paper feeding jam or paper damage or the like
can be prevented. Furthermore, since the process control or the like can be
conducted most properly, the qualityofan image can be improved and the
reliability in forming an image 25  can be successively improved. In
particular, in the case where the present invention is applied to a fixing
device, the electric power con- sumption of it can be reduced
satisfactorily. Furthermore, the fixing device can be constituted by
elements which has no heat resistant characteristics. Furthermore, the
fixing facility can be improved although the en- vironment varies
considerably, causing the quality of the image to be improved. As a result,
a satisfactory re- 



30  liability can be obtained. The present invention is not limited to the
fuzzy rules and the membership functions according to this em- bodiment.
Therefore, the type and the number of the rules and the functions may be
varied in accordance with the process arranged to be performed in the image
forming apparatus and an accuracy required to be realized In the apparatus.
The fuzzy sets (the set of the membership functions) stored in the
above-described function 35  storing means at that time may be changed by,
for example, an instruction through the operation panel shown in Fig. 3.
The change of the fuzzy sets can be performed by, for example, storing the
membership functions which can be adapted to each of the cases in an IC
card serving as an external storage device and by causing data stored in
the IC card to be read by the above-described function storage means.
Furthermore, if a mul- tiplicity of IC cards are manufactured In
consideration of a variety of factors (f uzzy factors) such as temperature
40  and humidity tendency depending upon the nations and the type of paper
and toner which influence the quan- tity of control, they can be selected
in accordance with the conditions such as the region or the season.
Furthermore, the above-described inference means may be arranged to
calculate the most suitable quan- tity of control at the time of the actual
control. Another structure may be employed in which the results which has
been previously calculated In accordance with the quantity of state and the
fuzzy sets are stored in the 45  ROM table so as use is possible after
retrieving them. Although the description has been made about a process in
which an image of an electronic photograph is formed according to the
above-described embodiment, the image forming process according to the
present invention is not limited to the above-described description. For
example, the fuzzy inference may also be ap- plied to a process, in which
ink discharged on to a recording medium is dried, performed in an ink jet
recording 50  apparatus. That is, the fuzzy inference can be applied to a
case where the time in which hot air is supplied is controlled. Although
the fixing process is described as an example of the process according to
the above-described embodiment, thefuzzy inference according tothe present
invention can be applied tocontrol avarietyoffactors such as the charge
time in charging means, exposure time in exposing means, transferring speed
of transfer- 55   ring means, paper supplying speed of paper supply means
and conveying speed of conveying means. The present invention can, of
course, be applied not only to a monochrome image forming apparatus but
also to a color image forming apparatus. 13    EP 0 402 143 B1 [Second
Embodiment] Fig. 11 illustrates a second embodiment of the fixing device
according to the present invention. Reference numeral 1 represents a fixing
roller which rotates in a direction designated by an arrow. The fixing
roller 1 in- 5   cludes a separation layer 12 (which is in general made of
silicone rubber, a fluoro-resin or the like) formed on a metal core 11
(which is in general made of a metal such as aluminum, stainless steel or
the like). The fixing roller I includes a heater 3 so that the surface of
the fixing roller I is heated up to a desired temperature. A pressure
applying roller 2 rotates In a direction designated by an arrow and
comprises an elastic layer 22 (constituted byasilicon rubberlayer,
afluoro-resin layer or the like) formed on a metal core (which is made 10
of the above-described metal). Arecording papersheet 4forsupporting a toner
image progresses in a direction designated by an arrow before it Is heated
and applied with pressure by the fixing roller 1 and the pressure applying
roller 2 respectively so that It is fixed. The surface temperature (Tu) of
the fixing roller 1 is detected by a temperature sensor 51 (which in
general comprises a thermistor) and the thus detected result is supplied to
a detection circuit 61. In accordance with the thus supplied value, a
heater control circuit 62 controls the 15  turning on/off of the heater 3.
Also an output from a temperature sensor 52 for measuring the ambient tem-
perature ([err]) is supplied to the detection circuit 61. Furthermore,
values [err] and [err] are supplied to an calculating circuit 63. On the
other hand, the state of the apparatus, that Is, estimated time (H) taken
from the power supply to the apparatus and outputted in accordance with the
result of the calculations supplied to the calculating circuit 20  63 is
supplied to a fixing roller driving circuit 65. As a result a fixing roller
driving motor 7 is controlled. The flow for controlling the previous
rotation is arranged as described above. Although the copying oper- ation
is omitted from the Illustration, the fixing roller driving circuit 65
controls the fixing roller driving motor 7 in response to a signal supplied
from a control circuit 64. The contents of an operation performed by the
calculating circuit 63 for controlling the previous rotation 25  will be
described, the operation being conducted on the basis of the fuzzy
operation. According to this em- bodiment the ambient temperature ([err])
and time (H) in which power is supplied to the apparatus are used as 



the quantities of state. As the quantity of control, the temperature
([err]) of the surface of the fixing roller is used, where symbol Tu
represents the temperature at which the previous rotation starts. Fig. 12
illustrates the fuzzy sets called membership functions of the quantity of
state and the quantity of control, in which Figs. 12A and 30  12B
illustrate the quantity of state and Fig. 12C illustrates the quantity of
control. Referring to the drawings, symbol [err] represents [err] or lower,
[err] represents about [err],[err] represents about [err],[err] represents
about [err],[err] represents [err] or higher,H1 represents two hours or
less, H2 represents about two hours, H3 represents 2 hours or longer,[err]
represents [err] or lower,[err] represents about [err],[err] represents
about 150C, [err] represents about [err] and[err] represents [err] or
higher. 35      When the ambient temperature is [err], the degree of
belonging to the set TE3 is 1.0, when the ambient temperature is [err], the
degree of belonging to the set TE3 is 0.5 and the degree of belonging to
the set [err] is 0.5. Then, the fuzzy rules are shown in Table 1. 40 45 50
55 14    EP 0 402 143 B1 Table 1 Temperature at which multiple
Power supply time  (H) forward rotation starts ([err])
H1           H2                H3 10 [err]          [err]         [err]
[err] 15           Ambient                   [err]          [err]
[err]           [err] Temperature               [err]          [err]
[err]          [err] (err])                  [err]         [err]
[err]          [err] 20 An example of the method of calculating the
temperature at which the previous rotation starts in accor- 25  dance with
the above-described rules will be described. Assuming that the ambient
temperature [err] is[err] and time H In which power is supplied is one
hour, the sets including [err] = 20C are[err] and [err] in accordance with
the above-described rule. The sets including H = one hour are H1 and H2.
Therefore, rule is composed by as follows: (1)[err] '-    30   (2) [err] =
[err] (3)[err] (4) [err] The above-described relationship are shown in Fig.
13. Fig. 13 (a) corresponds to the rule (1). 35      The degree of
belonging to the set [err] corresponding to [err] becomes 0.5, the degree
of belonging to the set H1 corresponding to one hour is 0.5. Therefore, the
minimum value of the above-described two degrees is 0.5. As a result, the
portion corresponding to degree 0.5 in the set [err] becomes [err]. Fig. 13
(b) corresponds to the rule (2). Portion [err] can be obtained in a portion
corresponding to [err]. Although omitted from the illustration, portions
[err] and [err] can be obtained by processing (3) and (4). The 40  addition
of the above-described portions become region S shown in Fig. 14. Referring
to Fig. 14, the center of gravity of S becomes Tu = about [err]. Therefore,
according to this embodiment, the operation is so conducted that the
previous rotation is started when thetemperature Tu of the surface of the
fixing rollerbecomes [err]. In anothercase in which the ambient temperature
[err] is [err] and the time in which power is supplied to the apparatus is
three hours, the temperature 45  at which the previous rotation starts
becomes [err] = [err]. That is, the temperature at which the previous
rotation starts is arranged to be in inverse proportion to the ambient
temperature [err] and the time H in which power is supplied to the
apparatus, causing the quantity of heat transferto the pressure applying
rollerto be enlarged forthe purpose of stabilizing the fixing performance. 



The ambient temperature is employed as the substitution characteristics of
the temperature of the transfer 50  paper. When the temperature of the
transfer paper is low, the quantity of heat absorbed by the transfer paper
becomes excessive. Therefore, in this case, a large quantity of heat must
be reserved in the pressure appli- cation roller. If the power supply time
Is too short, the quantity of heat cannot be sufficiently conducted from
the heater and the fixing roller to the fixing device. Therefore, the
temperature of the overall body of the ap- paratus cannot be sufficiently
raised. As a result, a certain quantity of heat must be reserved in the
pressure 55  applying roller since a quantity of heat is necessary to heat
the apparatus in addition to the quantity of heat to heat the transfer
paper although the temperature of thefixing roller has been raised to a
predetermined level. Then, a modification to this embodiment will be
described. Fig. 15 illustrates a modification in which the previous
rotation control is performed by the ambient tem- 15    EP 0 402 143 B1
perature sensor 52 and a pressure applying roller surface temperature
sensor 53. As the quantity of state, the ambient temperature ([err]) and
the pressure applying roller surface temperature ([err]) are employed,
while fixing roller surface temperature (Tu) is used as the quantity of
control, that is, the previous rotation start temperature, the fuzzy sets
thereof being shown in Fg. 16. Figs. 16Aand 16C shows the fuzzy sets
similarly to the above- 5   described drawings, while [err] show [err] or
lower, [err] shows about[err] and [err] shows [err] or higher. The
above-described factors are calculated in accordance with the fuzzy rule
shown in Table 2. 10                                        Table 2
Temperature                              Temperature of pressure at which
multiple                        applying roller forward rotation
(TL) 15           starts                               [err] (Tu)
[err]         [err]           [err] 20 [err]         [err]           [err]
[err] Ambient                    [err]             [err]          [err]
[err] 25           Temperature                [err]           [err]
[err]           [err] (TE)                  TE4           [err]
[err]         [err] [err]        [err]           [err]           [err] 30
According to this embodiment, when the surface temperature ([err]) of the
pressure applying roller is low, the temperature at which the previous
rotation starts is arranged to be a low temperature for the temperature
(Tu) of the fixing roller so that a sufficient quantity of heat is applied
to the pressure applying roller. 35      Another modification to the
present invention will be described. Also according to this modification,
the quantity of state according to the above-described second em- bodiment
is employed. However, the rotational speed of the driving motor 7 for the
fixing roller is controlled as the quantity of con- trol. Fig. 17C
illustrates the previous rotational sped is expressed by % provided that
rotational speed of the 40  fixing roller atthe time of the copying
operation is 100. Symbols R1 represents a membership function showing 70%
or less, R2 represents that showing about 70%, R3 represents about 80%, R4
represents about 90% and R5 represents 90% or more. Table 3 shows the fuzzy
rules according to this case. 45 50 55 16    EP 0 402 143 B1 Table 3 5
Multiple  forward                        Temperature of pressure rotational
speed                       applying roller ([err]) (R) 



10                                                             [err]
[err] [err]          R1            R2           R3 15          Ambient
[err]          R1            R2            R4 Temperature
[err]          R2            R3            R4 ([err])
[err]           R2            R4           R5 20 [err]          R3
R4           R5 The above-described control is conducted for the purpose of
sufficiently raising the temperature of the 25  pressure applying roller by
reducing the rotational speed of the fixing roller at the time of the
previous rotation when the temperature TL of the pressure applying roller
is low. As described above, in the stabilization of the fixing performance
of the fixing device fora copying machine or the like the relationship of
which, between its state of control of and its quantity of control, is
controlled by a fuzzy relationship, the quantity of control can be
calculated by performing the fuzzy inference. In particular, 30  the
breaking-in rotation of the fixing roller pair can be controlled prior to
the start of the copying operation in accordance with the quantity of state
of the apparatus by controlling, for example, the temperature at which the
previous rotation starts or the previous rotational speed. Although the
above-described controls can be performed by combining complicated
quantities of states, they can be easily subjected to the fuzzy operation
by using the membership function of the fuzzy logic. There- 35  fore, the
necessity of performing a complicated labor to make a program can be
estimated. Furthermore, an increase in the number of the memory devices or
the like for making the program can be prevented. Therefore, the fuzzy
state of the apparatus can be numerically controlled. [Third Embodiment] 40
Athird embodiment of the present invention will be described in detail with
reference to the drawings. Fig. 18 is a schematic cross sectional view
which illustrates the image forming apparatus according to the present
invention. The elements of the body 100 of the copying machine which are
the same as those according to the first embodiment of the present
invention are given the same reference numerals. Reference numeral 101 45
represents an original retaining glass on which an original is placed, 103
represents an illuminating lamp (an exposing lamp) for illuminating the
original and 105, 107 and 109 represent scanning reflecting mirrors (scan-
ning mirrors) for changing the optical path of light reflected by the
original. Reference numeral 111 represents a lens having both a focusing
function and a power varying function and 113 represents a fourth
reflecting mirror (a scanning mirror). Reference numeral 115 represents an
optical motor for driving the optical system 50  and 117, 119 and 121
represent sensors for detecting the position of the optical system.
Reference numeral 131 represents a photosensitive drum, 133 represents a
main motor for driving the photosensitive drum 131. Reference numeral 135
represents a high-tension unit, 137 represents a blank ex- posing unit and
139 represents a developing device. Reference numeral 141 represents a
transferring charger and 145 represents a cleaning device. 55
Reference numeral 151 represents an upper cassette, 153 represents a lower
cassette, 171 represents a manual paper feeding port. Reference numerals
155 and 157 represent paper feeding rollers and 159 rep- resents a resist
roller. Reference numeral 161 represents a conveying belt for conveying
recording paper on which an image has been recorded to the fixing side.
Reference numeral 163 represents a fixing device for 17    EP 0 402 143 B1
thermally fixing the recording paper which has been conveyed. The conveying
belt 161 can be optionally stop- ped. The surface layer of the
photosensitive drum 131 Is constituted by a photoconductive material and a
seam- less photosensitive material made of an electric conductor. The
rotation of the photosensitive drum 131, which 5   is so supported as to be
capable of rotating, is started by the main motor 133 which is arranged to
be operated in response to the depressing of the copy start key to be
described later, the rotation being arranged to be in a direction
designated by an arrow shown In Fig. 2. After a control process in which
the drum 131 is rotated by a predetermined number of revolutions and a
process in which the potential of the same (former process) have been then
completed, the original placed on the original retaining glass 101 Is
applied with light by the 10 illuminating lamp 103 integrally formed with
the first scanning mirror 105. As a result, light reflected by the orig-
inal is imaged on the drum 131 via the first scanning mirror 105, the
second scanning mirror 107, the third scanning mirror 109, the lens 111 and
the fourth scanning mirror 113. 



The drum 131 is corna-charged by the high-tension unit 135. Then, an image
(the image of the original), which has been applied with light from the
illuminating lamp 103, is exposed to slit light. As a result, a static 15
latent image is formed on the drum 131 by a known Carson Process. Then, the
static latent image on the photosensitive drum 131 is developed by the
developing roller 140 of the developing device 139 so that the static
latent image is visualized as a toner image, the formed toner image being
then transferred to transfer paper by a transferring charger 141 as
described later. That is, the transfer paper set in the upper cassette 151,
the lower cassette 153 or the manual feeding 20  port 171 is fed by the
feeding roller 155 or 157 into the apparatus body 100 in which the front
portion of the latent image and the front portion of the transfer paper are
aligned with each other. Then, the transfer paper is passed between the
transferring charger 141 and the drum 13 so as to be discharged outside the
body 100. The drum 131 continues its rotation even after It has performed
the transferring operation so that its sur- face is cleaned up by the
cleaning device 145 comprising a cleaning roller and an elastic blade. 25
Fig. 19 is a block diagram of a control circuit which is an essential
portion of the image forming apparatus according to this embodiment.
Reference numeral 1801 represents a CPU which performs the fuzzy inference
and 1803 represents a ROM for storing the fuzzy rules and membership
functions. Reference numeral 1804 represents a RAM to be used as a working
region at the time of performing the fuzzy inference. Reference numerals
1807 and 1808 30  represent I/Os and 1809 represents a sensor for detecting
the temperature of the fixing device. Reference nu- meral 1810 represents a
sensor for detecting the ambient temperature (room temperature) and 1811
repre- sents a timer for inputting the lapse of time from the time at which
the main power source has been turned on to the CPU 1801. Reference numeral
1812 represents a timer which works only when the fixing heater works.
Reference numerals 1813to 1816 represent portions to be controlled
afterthefuzzy inference hasbeen 35  performed in response to the input
signals from the sensors and timers 1809 to 1812, the portions 1813 to 1816
control the conveying intervals of the material to be fixed in accordance
with the state of the use of the apparatus, the conveying interval being
defined as the recording speed. In orderto change the recording speed or
stop the recording operation, the rotations of the paper feeding roller
1813, the resist roller 1814 and the optical motor 1815 and the exposing
timing of the blank exposing lamp 1816 can be controlled. 40     The
control is basically performed in such a manner that the paper conveying
interval is enlarged when the temperature of the roller surface has been
lowered than a certain reference temperature [err] (for example [err]).
When the temperature has been lowered by a considerably large degree, the
paper conveying interval is further enlarged. The reference temperature is
controlled by the ambient temperature or the lapse of time. Figs. 20 [err]
to [err] show the membership functions, where [err] shows the membership
function of the tem- 45  perature deviation (the difference between the
actual surface temperature [err] of the fixing roller and the ref- erence
surface temperature [err] of the roller). A set consisting of the following
factors is expressed by a mem- bership function: (A) P is Positive (B) ZO
is Zero 50     (C) NS is Negative Small (D NB is Negative Big Graph [err]
shows the membership function of the temperature gradient showing the
temperature change of the fixing roller per unit time, while graph [err]
shows the membership function showing the paper feeding interval in which a
fuzzy set consisting of the following factors is shown: 55      (a) ZO is
Zero (b) S is Short (c) M is Medium (d) L is Long 18    EP 0 402 143 B1 The
paper feeding interval (to be abbreviated to "the paper interval") Is
controlled between the reference paper feeding quantity [err] and [err].
Fig. 21 illustrates the fuzzy rule for controlling the paper feeding
interval. Then, the method of obtaining the degree of widening the paper
conveying interval in accordance with the fuzzy rule will be described.
Fig. 5   22 illustrates an example in which the center of gravity is
obtained by setting the temperature gradient to be x and the temperature
gradient to be y. (Rule 1) If temperature deviation = NB and temperature
gradient = NS then paper interval = L. 



(Rule 2) If temperature deviation = NB and temperature gradient = N0 then
paper interval = L. (Rule 3) If temperature deviation = NS and temperature
gradient = NS then paper interval = M. 10     (Rule 4) If temperature
deviation = NS and temperature gradient = NO then paper interval = S. Then,
the intersections of the temperature deviation x, the temperature gradient
y and each of the mem- bership functions are obtained. Setting the values
of the thus obtained Intersections = [err] and[err] so as to be subjected
to the minimum-calculation in accordance with the corresponding rules. The
figures obtained by cutting the membership functions for the paperfeeding
interval by the above-described minimum value are 15  shown by the diagonal
lines, lateral lines and longitudinal lines. The control is performed in
such a manner that the centerof gravity of the thus formed trapezoid Is
made the paperfeeding interval. The above-described control is performed by
shifting the start timing of the optical motor 1815, the timing of the
resist roller 1814, the paper feeding roller 1813 and the blank exposure
1816. Fig. 23 illustrates a flow chart for the above-described fuzzy
control. First, the temperature of the fixng 20  roller is detected by the
detection sensor 1809 (6-1) and the deviation between the present
temperature and the desired temperature and the temperature gradient which
is the change of temperature per unit time are calculated (8-2). Then, the
degree at which the control quantity belongs to the fuzzy set is calculated
(6-3)(6-4), and the maximum value of the set belonging to each of the rules
is calculated (6-5). Then, the control quantity which 25  is the most
probable is calculated by obtaining the center of gravity (6-6), and the
paper feeding Interval is set (6-7) before the return. [Modification 1] 30
Then, a method of controlling the reference surface temperature of the
roller by using the ambient tem- perature and the time lapse from the time
at which the main switch has been turned on as the quantities of state will
be described. According to this modification, the paper feeding interval Is
finally changed by the above-described two quantities of state by changing
the reference surface temperature of the roller. Fig. 24 illustrates the
membership functions of the ambient temperature and the lapse of time,
where (a) 35  illustrates the membership function showing the ambient
temperature, in which TL: Temperature Low TM: Temperature Medium TH:
Temperature High (b) illustrates the membership function showing the time
lapse from the time at which the main switch has 40  been turned on, in
which S:   Short Lapse of Time M:   Medium Lapse of Time L:   Long Lapse of
Time (c) illustrates the membership function showing the reference
temperature TR of the roller. The reference tem- 45  perature TR of the
roller is, as a result, determined between [err] = [err] and [err] = 155C.
If the lapse of time exceeds 80 minutes, no fuzzy inference is performed
but the reference temperature of the roller is arranged to be determined to
be [err] = [err]. Similarly to this, the ambient temperature or the like is
arranged to be numerically controlled without performing the fuzzy
inference if a value out of a range which can be processed by the
membership function has been supplied. 50      Then, a method of
determining the reference surface temperature of the roller from the
ambient temper- ature and the lapse of time in accordance with the fuzzy
inference will be described. Fig. 25 illustrates the fuzzy rule in this
case. Then, an example, in which the reference surface temperature of the
roller in the case where the ambient temperature is [err] and the lapse of
time is 30 minutes is determined in accordance with the fuzzy rule, will be
described. In this case, the condition that the ambient temperature is
[err] means the 55  fact that it belongs to the fuzzy set TL: Low
Temperature and that the degree of membership is 1. Then, the condition
that the lapse of time is 30 minutes means the fact that it belongs to the
fuzzy set S: Short and the fuzzy set M: Medium by a degree 0.5. Therefore,
both the (Rule 1) and the (Rule 2) become 0.5 as a result of the minimum
calculation. When the top portion of the membership function of the
reference temperature is 19    EP 0 402 143 B1 cut by the thus obtained 0.5
and the center of gravity of the a trapezoid designated by diagonal lines,
a numeral [err] can be obtained. On the basis of data for determining the
reference temperature, the paper feeding interval can be determined in
accordance with the roller temperature and the temperature gradient. A flow
chart in this case is shown in Fig. 27. 



5      According to the flow chart, the ambient temperature and the lapse
of time is supplied (10-1)(10-2) and a fuzzy inference is made in
accordance with the thus supplied data (10-7) in which the reference
temperature is determined. Then, the rollertemperature is supplied (10-8),
the temperature deviation is calculated from the reference temperature and
the roller temperature (10-9), and the paper feeding Interval is determined
by per- forming the fuzzy inference (10-14). 10 [Modification 2] According
to the above-described embodiments, the control quantity such as the
desired temperature, the reference temperature and the paper feeding
interval is determined by the quantity of state such as the 15  ambient
temperature, the surface temperature of the roller, the temperature
gradient and the lapse of time. However, other quantity of state such as
the density of the original, the copy mode history and the estimated time
in which the fixing heater is turned on can be employed. For example, the
estimated time, in which the fixing heater is turned on, can be employed as
an alternative to the above-described lapse of time. In this case, a factor
is taken into consideration that better fixing characteristics can be
obtained in the case where a mul- 20  tiplicity of copies are made for 10
minutes after the main switch has been switched on since the portion in the
vicinity of the fixing device has been heated up to a degree higher than
that in the case where no copy has been made. Basically, as shown in Fig.
28, the magnitude of the numeral of time becomes slightly smaller with the
lapse of time according to the first modification made as the estimated
value (the quantity of heat of the fixing device) of the time in which the
heater is being turned on. Since the fuzzy rule is the same as that ac- 25
cording to the above-described embodiment, the description for it Is
omitted here. Furthermore, since the proc- ess for obtaining the control
quantity from the quantity of state can be made the same, the description
for it is also omitted here. [Modification 3] Also the control can be
performed in such a manner that information such as the total number of
copied sheets by the fixing device is made as the copy history. That is,
the fixing roller of the fixng device deteriorates in its separation
performance and surface quality with the lapse of time. Furthermore,
problems arises in that the hardness of the rubber of the pressure
application roller is reduced and that the diameter of the roller con- 35
tracts. Therefore, the fixing performance deteriorates and an offset
phenomenon can easily arises. In order to control the fixing performance of
the fixing device, which has been brought into the above- described state,
to maintain ata certain high level, it is necessary for realizing a high
performance fixing device to control the paper feeding interval or the
reference temperature by a control quantity which is different from that
necessary for a new fixing device. According to this modification, the
total number of copied sheets for 40  the fixing device is employed
additionally. Fig. 29 illustrates the membership function, where New shows
a state in which a relatively small number of sheets have been copied, that
is the apparatus is new, while Old shows a state in which a relatively
large number of sheets have been copied, that is the apparatus is old. Fig.
30 illustrates the fuzzy rule in which the reference temperature is
arranged to be relatively higher In the case of Old. That is, the paper
feeding interval is made relatively large. Since a method of obtaining the
reference 45  temperature and the paper feeding interval in accordance with
the fuzzy rule is the same as that according to the above-described
embodiment, the description for it is omitted here. As described above, in
an image forming apparatus such as a copying machine and a laser beam
printer the relationship between quantity of state of which and the control
quantity of which is controlled by a fuzzy relationship, the control
quantity can be obtained from a complicated quantities of states so that
the image 50  forming apparatus can be controlled. Therefore, the
temperature and the paper feeding quantity in the image forming apparatus
can be properly controlled so that the electric power consumption can be
reduced, the fixing performance can be improved and the efficiency in
forming an image can be Improved. [Fourth Embodiment] 55 A fourth
embodiment of the present invention will be described with reference to the
drawings. Fig. 31 is a block diagram which illustrates the structure for
controlling an Ink jet recording apparatus ac- cording to the fourth
embodiment of the present invention. Referring to the drawing, the control
structure for 20    EP 0 402 143 B1 removing water drop or the like
according to this embodiment is mainly illustrated and the structure for
con- trolling the operation of the recording head or the recording paper
conveying system is omitted from the illus- tration. 



Referring to Fig. 31, reference numeral 2200 represents a CPU which
controls the ink jet recording appa- 5   ratus. Reference numeral 2200A
represents a ROM for storing a processing process according to the appa-
ratus to be described later in Fig. 38, the ROM 2200A having a region in
which the control rule or the mem- bership function to be described later
are stored. Reference numeral 2200B represents a RAM which is used as a
buffer for temporarily storing the working area in which the CPU 2200 is
operated and recording data for driving the recording head. Reference
numerals 2202, 2203 and 2232 respectively represent a block drive mo- 10
tor for driving a recording head block 2202, a capping unit drive motor for
driving a capping unit 2203 and a pump drive motor for driving a pump 2032
to be described later. Each of the motors 2202, 2203 and 2232 is controlled
by motor drivers 2202A and 2203A. Reference numeral 2020 represents a
humidity sensor for detecting the ambient humidity of the recording head
which is the quantity of state according to this embodiment Reference
numeral 2021 represents a dust 15  sensor for detecting dust floating in
the atmosphere of the recording head as the quantity of state, the dust
being, for example, optically detected. The outputs representing the
detections obtained from each of the above-described sensors are supplied
to the CPU 2200 via A/D converters 2020A and 2021A, respectively. Fig. 32
is a schematic side elevational view of the ink jet recording apparatus
having the control structure shown in Fig. 31. 20      Referring to Fig.
32, symbols 1 Bk, ly, Im and Ic represent recording heads respectively
corresponding to ink colors black, yellow, magenta and cyane. Each of the
recording heads 1Bk ly, Im and Ic are arranged in such a mannerthat an
electrothermal conversion device as a discharge energygenerating body
included there- in whereby ink is discharged through a discharge port by
using air bubbles, as a pressure source, generated in the ink during the
supply of energy. Each of the recording heads 1 Bk, ly, Im and Ic is a
recording head of a 25  so-called "full line" type in which 4736 discharge
ports are arranged at a density of 400 dpi. The recording heads 1 Bk, ly,
Im and ic are held by the head block 2002. The above-described humidity
sensor 2020 and a read head 2051 fordetecting the discharge portion which
is not discharging ink are fastened to the block 2002. Furthermore, the
above-described dust sensor 2021 is fastened to the lower portion of the
read head 2051. Reference numeral 2003 represents a capping unit which acts
in such a manner that the block 2002 is raised 30  to a position designated
by an alternate long and short dash line and the capping unit 2003 is moved
to a pos- ition confronting the raised block 2002 so as to cap the
discharge port of the recording head. The capping unit 2003 serves as a
reservoir for ink supplied from the ink supply system by a recovery pump,
to be described later, and jetted through the discharge port at the time of
the recycle recovery time, ink thus received being then introduced into an
waste ink tank (omitted from illustration). Reference numeral 2004
represents a con- 35  veyance belt disposed so as to confront each of the
recording heads 1Bk, ly, Im and Ic by a predetermined distance, the
conveyance belt 2004 conveying recording paper by charging and attracting
it. Reference nu- meral 2005 represents a back platen disposed so as to
confront the recording heads 1Bk, ly, Im and 1c via the conveyance belt
2004, the back platen 205 satisfactorily restricting the shape of the
recording surface of the recording paper. Reference numeral 2006 represents
a paper feeding cassette accommodating recording pa- 40  per 2007 and
detachably mounted on the apparatus body. Reference numeral 2008 represents
a pickup roller for successively supplying the uppermost recording paper
2007. Reference numeral 2009 represents a con- veyance roller for conveying
the recording sheet 2007 which has been fed by the pickup roller 2008 to a
con- veyance passage 2010. Reference numeral 2011 represents a conveyance
roller disposed at the outlet side of the conveyance passage 2010.
Reference numerals 2013 and 2014 respectively represent a heater and a 45
fan disposed in the down stream to the recording heads I Bk, ly, Im and Ic
so as to confront the conveyance system, the heater 2013 and the fan 2014
acting to dry and fix ink adhered to the recording paper 2007 by h ot air.
Reference numeral 2015 represents a discharge roller for discharging the
recording paper 2007 which has been fixed and 2016 represents a tray for
successively stocking the discharged recording paper 2007. Then, the
operation of the thus structured apparatus according to this embodiment
will be described. 50      First, the recording operation will be
described. When recording start is instructed, the recording paper 2007 of
the instructed size is supplied by the pickup roller 2008 from the paper
feeding cassette 2006. The fed recording paper 2007 is placed on the
conveying belt 2004 which has been rotated, with charged previously, by the
conveyance rollers 2009 and 2011 and flattened by the back platen 2005. In
synchronization with the moment at which the front end portion of the
recording paper 2007 reaches the lower portion of each of the 55  recording
heads 1 c, 1 m, 1 y and 1 Bk, the electrothermal conversion device of each
of the recording heads 1 c, 1 m, 1y and 1Bk is driven via a head drive
circuit (omitted from illustration) in accordance with recording data. As a
result, ink droplet corresponding to the recording data is discharged to
the surface of the recording paper 2007 through the discharge pot so that
the recording is performed. 21   



EP  0 402 143 B1 In the case where the recording paper 2007 Is a type
having poor hygroscopicity, the ink adhered thereto cannot be fixed,
causing the contamination on the recording surface thereof due to the
scratching by, for ex- ample, the discharging roller. Therefore, forcible
drying is performed by the heater 2013 and the fan 2014 so as to improve
the fixing effect. The recording paper 2007 is then discharged to the tray
2016 by the discharge 5   roller 2015 after the fixing operation has been
completed. As described above, a color image can be formed by supplying the
recording signals corresponding to the recording heads which correspond to
cyane, magenta, yellow and black ink. Then, the water droplet or the like
removal operation in the discharge stabilizing process according to this
embodiment will be described with reference to Figs. 33 and 34. 10     Fig.
33 is a schematic cross sectional view which illustrates a state In which
the discharge port of each of the recording head blocks 1Bk, 1y, 1m and 1c
is capped as a result of the relative movement between the cap unit 2003
and the head block 2002 as shown in Fig. 32. Fig. 34 is a schematic view
which illustrates an Ink supply system to the recording heads I Bk, 1y, 1m
and 1c. The removal operation according to this embodiment is, as described
later, is started in accordance with 15  the interval. First, as shown in
Fig. 32, in accordance with the movementof the head block 2002 from a
position designated by a continuous line to a position designated by a dash
line, the cap unit 2003 is moved to a position designated by a dash line so
that the discharge port of each of the recording heads 1Bk, 1y, I m and 1c
is cap- ped. As shown in Fig. 34, ink in the ink tank 2035 is, via the pump
2032 and a tube 2033, then supplied to, for 20  example, the recording head
1Bk with a valve 2036 of the ink tank 2035 and the same is returned via the
tube 2034. As a result, ink is leaked through the discharge port so as to
be mixed with ink positioned in the vicinity of the discharge port. The
similar operation is performed for the other recording heads 1y, 1m and 1c.
Atthis time, the cap unit 2003 brings a porous member2037 into contact with
the discharge port as shown in Fig. 33b with being positioned so as to
confront the recording head. As a result, the leaked ink can be ab- 25
sorbed. At this time, dust adhered to the discharge port is also absorbed
by the porous member 2037 similarly to ink absorbed by the porous member
2037. Then, ink is forcibly squeezed from the porous member 2037 by
rotating a squeezing member 2038 by a means (omitted from illustration) as
shown in Fig. 33C. Then, as shown in Fig. 33D, the porous member 2037 is
again brought into contact with the discharge port so as to clean it and to
restore the standby state as shown 30  in Fig. 33A. Ink thus removed and
absorbed is recovered by an waste ink tank (omitted from illustration). As
described above, ink existing on the front surface of the recording head is
added to the leaked ink so as to be absorbed and removed by the porous
member. Therefore, the discharge can be cleaned withoutwater droplet or
dust so that a stable ink discharge can be performed. 35     Although the
leaked ink is not added to the ink at the discharge port at the time of
absorbing ink, an effect can, of course, be obtained only by bringing the
porous member Into contact with the ink. The removing oper- ation shown in
Fig. 33 is not successively conducted for the recording heads, but it is
conducted simultaneously for the recording heads. The state shown In Fig.
33 in which the heads perform different operations is made so as to
simplify the description. 40     Then, the interval control for the
above-described removal operation will be described. As the quantity of
state for use in this control, the quantity of dust to be detected by the
dust sensor 2021 and humidity to be detected by the humidity sensor 2020
are used. As the control quantity, the interval of the operation of
absorbing and removing ink at the discharge port is used. 45      Figs. 35A
to 35C are diagrams which illustrate the membership functions for defining
the fuzzy sets for each of the quantities of states and the control
quantities. Referring to these drawings, three membership func- tions are
provided for the quantity of state and the control quantity so as to be
stored in the ROM 2200A as described above. That is, the floating dust
quantity, the humidity and the interval are respectively divided Into three
fuzzy sets by three membership functions. 50     As shown in Fig. 35A, the
humidity is divided into three fuzzy sets HL: Low Humidity, HM: Medium
Humidity and HH: High Humidity. When the humidity is 40%, the degrees
belonging to the fuzzy sets each of which is defined by the membership
functions HL, HM and HH become 0.5, 0.5 and 0. Figs. 35B and 35C illustrate
the membership functions for the floating dust quantity and the interval of
the absorbing and removing operation. Thus, three fuzzy sets are defined
for each of the quantities. 55      Then, a method of calculating the most
suitable interval in accordance with the floating dust quantity and the
humidity by using the fuzzy set relating the floating dust quantity and the
humidity and the fuzzy set of 



the interval which serving as the control quantity will now be described.
In order to calculate it, for example, the following two rules are used
whereby the interval serving as the 22    EP 0 402 143 B1 control quantity
is, in an interpolation manner, calculated in accordance with the two
rules. (Rule 1) If floating dust quantity = DH and humidity = HM, then
interval = TH (Rule 2) 5            If floating dust quantity = DM and
humidity = HM, then interval = TM Fig. 36 illustrates a
processforcalculating the interval bythefuzzy inference in which the
above-described (Rule 1) and (Rule 2) are used. As shown in Fig. 36,
according to (Rule 1), as a result of calculation, it can be obtained that
the case, where the floating dust quantity is x [pieces/[err]], is included
in a fuzzy set defined by the function DH by a degree 10  [err], while the
case, where the humidity is y[%], is included in a fuzzy set defined by the
function HM by a degree [err](y). Then, the minimum calculation of [err](x)
and [err](y) is performed and the value thus obtained is set to be the
degree at which the conditional portion (Rule 1) can be met. When a minimum
calculation of the thus set value and the fuzzy set defined, by the
membership function TH of the interval is performed, a fuzzy set designated
by diagonal line portion S can be obtained. 15     Also (Rule 2) is
subjected to the similar operation so that a fuzzy set designated by
diagonal line portion T can be obtained. Then, the maximum calculation of
the fuzzy set S and the fuzzy set T is performed so that a novel fuzzy set
designated by diagonal line portion U is obtained. Then, the center of
gravity of the fuzzy set U is, as a representative value, calculated so as
to set the value thus obtained to be the interval [minute] obtained from
the fuzzy inference. 20     Although the two rules are employed according
to the above-described fuzzy Inference, the rule can be previously
determined if necessary. The thus determined rule may, as shown in Fig. 37,
be registered in the form of a table in the ROM 200A. A necessary rule
selected from the thus stored rules may be selected so as to be used in the
above-described fuzzy inference in accordance with the quantityof state to
be input. Referring to Fig. 37, a table represented by, for example, symbol
Ashows a rule floating dust quantity = DLand humidity 25  = HH, then
interval = TL". The fuzzy inference rule is not limited to the
above-described description. Further- more, the calculation methods (max,
min) for each of the inferences are not limited to the above-made descrip-
tion. They may be properly determined in accordance with the quantity of
state or the control quantity. Fig. 38 is a flow chart which illustrates an
example of a process which can be executed in the ink jet re- cording
apparatus according to this embodiment shown in Figs. 31 and 32. 30
When power is supplied to the apparatus, the initializing process for the
ink jet recording apparatus such as the initialization of each of the
memories, a discharge recovery processing by absorbing ink in the recording
head and the movement of the recording heat to a predetermined position is
performed in step S801. Then, the transference of recording data from, for
example, the image read portion, waited in step S802. When re- cording data
has bee supplied, the recording paper is conveyed by a predetermined
quantity in step S803 so 35  as to confront each of the recording heads
1Bk, 1y, 1m and 1c. In step S804, the recording head is driven in
accordance with the above-described recording data so that the recording is
performed. In step S805, it is de- termined whether or not recording for
one page recording paper has been completed. If it has not been com-
pleted, the flow returns to step S803 in which the recording paper is
conveyed by a line and the similar process is performed. 40     If
recording for one page has been completed, the flow advances to step S806
in which the interval for the operation for removing water droplet or the
like as shown in Figs. 33 and 34 is obtained in accordance with the
atmospheric humidity of the recording head and the floating dust quantity
detected by the humidity sensor 2020 and the dust sensor 21 in accordance
with the fuzzy inference described with reference to Figs. 35 to 37. Then,
in step S807, it is determined whether or not the time taken from the
above-described removal op- 45  eration counted by a timer included by the
CPU 2200 exceeds the interval time obtained in step S806. If it has
exceeded the interval time, the operation for removing water droplets and
dust is performed in step S808. In step S809, the above-described timer is
then reset so that novel time counting is started. After the above-
described process has been completed, or it has been determined in step
S807 that the counted time by the timer has not exceeded the
above-described interval, the flow advances to step S810 in which the
recording 50  is ended or not is determined. If the recording is ended, the
process according to this embodiment is ended. If the recording has not
been ended, the flow returns to step S802 in which the transference of
recording data 



is waited. According to the above-described process, the floating dust
quantity and the atmospheric humidity can be most satisfactorily reflected
to the interval obtained by the fuzzy inference. Therefore, unnecessary
remov- 55  ing operation can be eliminated whereby an influence due to the
unnecessary operation upon the recording speed can be reduced. According to
this embodiment, ink is forcibly leaked through the discharge port and the
interval of the op- erstion of removing water droplet or the like is
determined as the control quantity. However, the present in- 23    EP 0 402
143 B1 vention is not limited to this. Forexample, a structure may be
employed in which wiping means having aflexible blade 2041 for wiping the
discharge port so that the wiping interval is controlled. In this case, a
membership function similar to that shown in Fig. 35C is employed.
According to this embodiment, the floating dust quantity and the humidity
are employed as the quantities 5   of states. The present invention is not
limited to the above made description. Another structure in which the
above-described interval is controlled in accordance with the quantity of
state such as the time in which the apparatus is allowed to stand, the
ambient temperature, the temperature of the recording head, the density of
recording data and the number of sheets to be recorded each of which is
measured by a means provided additionally. 10     Then, a modification to
the above-described embodiment will be described with reference to Figs. 40
to 43. Referring to Fig. 40, a control portion 3040 comprise a timer 3044
for outputting timing signals at prede- termined intervals for the purpose
of counting printing time t of recording heads [err] to[err]. The control
portion 3040 further comprises a first analog/digital conversion circuit
(to be called "a first A/D conversion circuit) 3045 15   serving as a
temperature receiving means for receiving an analog signal representing the
temperature of the recording head 1 detected by temperature detection means
3052 comprising a temperature detection device 3030 provided for the
recording head [err], the analog signal being received after converted into
a digital signal. The control portion 3040 further comprises a second
analog/digital conversion circuit (to be called "a second AID conversion
circuit) 3046 serving as a humidity receiving means for receiving an analog
signal representing 20  the humidity of the recording head [err] detected
by humidity detection means 3053 comprising a humidity de- tection device
3031 provided for the recording head [err], the analog signal being
received after converted into a digital signal. The control portion 3040
further comprises a RAM 3043 for storing the thus converted tem- perature,
the thus converted humidity, the temperature and the humidity supplied from
a data input device (omitted from illustration) as shown in Figs. 42A to
42C, membership functions ThL, ThM, ThH, HL, HM, HH, 25 TL, TM and TH which
express the forcible leakage intervals after the clog has been eliminated
in the form of fuzzy sets and rules expressing the relationships among the
above-described temperature, the humidity and the forcible leakage
interval. The control portion 3040 further comprises a microprocessor 3041
(to be called "a CPU" hereinafter) for calculating the most suitable
forcible leakage interval [err] from the above-described temperature and
the humidity converted in accordance with the membership functions ThL,
ThM, ThH, HL, 30  HM, HH, TL, TM and TH read from the RAM 3043 and with the
above-described rule, the most suitable forcible leakage interval [err]
being calculated by the fuzzy inference. The CPU 3041 further acts to
operate the block drive means 3051 when the printing time t of the four
recording heads 11 to 14 counted in response to the timing signal
transmitted from the timer3044 is longerthan the most suitable forcible
leakage interval [err]. As a result, the ink forcible leakage operation is
performed. The CPU 3041 further acts to transmit printing data supplied 35
from an external data transfer device 3050 to the four recording heads
[err] to[err]. The control portion 3040 further comprises a ROM 3042 for
storing a program in which an operation process of the CPU 3041 is stored.
Then, the fuzzy inference according to this embodiment will be described.
First, the membership function will be described. As for the temperature,
the membership functions ThL, ThM and ThH representing the low temperature,
medium temperature and high temperature are defined as 40  shown in Fig.
42A. Then, membership value X representing the degrees at which temperature
= 40C belongs to the fuzzy sets of the membership functions ThL, ThM and
ThH become 0.5, 0.5 and 0. Similarly, as for the humidity, the membership
functions HL, HM and HH representing the low humidity, medium humidity and
high humidity are defined as shown in Fig. 42B. Then, membership value Y
representing the degrees at which hu- midity = 40% belongs to the fuzzy
sets of the membership functions HL, HM and HH become 0.5, 0.5 and 0. 45
Similarly, as for the forcible leakage interval, the membership functions
TL, TM and TM representing the short forcible-leakage interval, medium
forcible-leakage interval and long forcible-leakage interval are defined as



shown in Fig. 42C. Then, membership value Z representing the degrees at
which the forcible-leakage interval = 10 minutes belongs to the fuzzy sets
of the membership functions TL, TM and TH become 0, 1.0 and 0. The rule
used for the fuzzy inference must be arranged to make the forcible leakage
interval in proportion 50  to the temperature and the humidity of the
recording head [err]. Therefore, the rule 1 is determined, for example, as
follows: (Rule 1) If temperature = ThH and humidity = HM, then forcible
leakage interval = TH (1) (Rule 2) 55           If temperature = ThM and
humidity = HM, then forcible leakage interval = TM (2) The most suitable
forcible-leakage interval [err] in the case where the temperature of the
recording head [err] is [err] and the humidity is 40% is calculated in
accordance with a Mamudani method which is one of thefuzzy inference as
follows: 24    EP 0 402 143 B1 As shown from Fig. 42A, it is apparent that
temperature = [err] belongs to the fuzzy setof the membership function ThH
and it is apparentfrom Fig. 42B, that humidity = 40% belongs to the fuzzy
setof the membership function HM. Therefore, the above-described state
corresponds to the rule 1. As a result, as shown in Fig. 43A, the
membership value [err] (= 0.75) representing the degree at which
temperature = 53C belongs to the fuzzy 5   set of the membership function
ThH is obtained. Furthermore, as shown in Fig. 43B, the membership value
[err] (= 0.5) representing the degree atwhich humidity = 40% belongs tothe
fuzzyset of the membershipfunction HM is obtained. The two membership
values [err] and [err] are then subjected to a comparison. As a result, it
can be known that the membership value [err] is relatively smaller.
Therefore, as the degree at which the membership value [err] (= 0.5) meets
the condition of the rule 1 shown in Equation (1), a fuzzy set designated
by diagonal 10  lines shown in Fig. 43C in which the membership value [err]
is 0.5 or less is selected from the fuzzy sets of the membership function
TH of the forcible leakage interval. Since temperature = 53C also belongs
to the fuzzy set of the membership function ThM, temperature = [err] and
Humidity = 40% meet the condition of the rule 2 shown in Equation (2).
Therefore, as shown in Fig. 43D, membership value [err](= about 0.18)
representing a degree at which temperature =[err] belongs to the 15  fuzzy
set of the membership function ThM is obtained. Furthermore, as shown in
Fig. 43E, membership value Y2 (= 0.5) representing a degree at which
humidity 40% belongs to the fuzzy set of the membership function HM is
obtained. The two membership values X2 and Y2 are then subjected to a
comparison. As a result, it can be known that the membership value X2 is
relatively smaller. Therefore, as the degree at which the membership value
X2 (= about 0.18) meets the condition of the rule 2 shown in Equation (2),
a fuzzy set designated by 20  diagonal lines shown in Fig. 43F in which the
membership value Z2 is about 0.18 or less is selected from the fuzzy sets
of the membership function TM of the forcible leakage interval. Then, the
sum of the fuzzy sets selected in Figs. 43C and 43F is obtained and the
center of gravity G is calculated.As a result, the mostsuitable forcible
leakage interval [err] (= 100 minutes) in this case can beobtained as shown
in Fig. 43G. 25      Then, the operation of the control portion 3040 will
be described with reference to a flow chart shown in Fig. 41. Prior to the
start of operation of the ink jet recording apparatus according to this
embodiment, the mem- bership functions ThL, ThM, ThH, HL, HM, HH, TL, TM
and TH relating the temperature, the humidity and the forcible leakage
interval, rules for use in the fuzzy inference, time interval to (= 10
seconds) of the timing signal 30  transmitted from the timer 3044 to the
CPU 3041 and the initial value (= 0) of the printing time t counted by the
CPU 3041 in response to the timing signal are stored in the RAM 3043 (step
S61). Then, after the printing operation has been started (step S62), the
CPU 3041 transfers printing data sup- plied from the data transferring
device 3050 (see Fig. 40) to the four recording heads [err]to[err] so that
recording data is printed on the recording sheet (step S63). When the
timing signal is transmitted from the timer 3044 35  during the printing
operation (step S64), the CPU 3041 adds data for the initial value (= 0
second) of the printing time t and the time interval to (= 10 seconds) at
which the timing signal is transmitted and stores the result (= 10 seconds)
of the addition in the RAM 3043 as a novel printing time t. Then, the
temperature transmitted from the temperature detection means 3052 and the
humidity transmitted from the humidity detection means 3053 are supplied to
the RAM 3043 via the first A/D conversion circuit 3045 and the second A/D
conversion circuit 40  3046 (step S65). Furthermore, the CPU 3041
calculates the most suitable forcible leakage interval [err] from the
above-described temperature and humidity by the fuzzy inference (step S66).
The CPU 3040 makes a com- 



parison between the thus calculated most suitable forcible leakage interval
[err] and the novel printing time t (= 10 seconds) stored in the RAM 43. If
the novel printing time t is shorter than the most suitable forcible
leakage interval [err], the operation from step S63 is repeated (step S67).
However, the above-described addition ensuing 45  the next time is
performed in such a manner that the printing time t and the time interval
to. If the novel printing time t is longer than the most suitable forcible
leakage ionterval [err], the CPU 3041 operates the block drive means 3051
so that the four recording head [err] to 14 operate the ink
forcibly-leaking operation (step S68). When the ink forcibly-leaking
operation has been completed, the novel printing time t is, as zero second,
stored in the RAM 3043 (step S69). Then, the operation from step S63 is
repeated until the printing process has been com- 50  pleted (step S70).
The ink jet recording apparatus according to this embodiment has a means
for forcibly leaking ink through the nozzle of the recording head as a
clogging recovery means for recovering the clogging of the nozzle of the
recording head. Furthermore, the ink jet recording apparatus according to
this embodiment has a temperature detection means for detecting the
temperature of the recording head and a humidity detection means for de- 55
tecting the humidity of the recording head as quantity of state detection
which is used to estimate the viscosity increase of ink in the nozzle of
the recording head. The ink jet recording apparatus according to this
embodiment is arranged in such a manner that the tem- perature detection
device 3030 and the humidity detection device 3031 are provided for only
the recording head 25    EP 0 402 143 B1 [err] whereby the ink forcibly
leaking operation of the four recording heads [err] to[err] is performed at
the most suit- able forcible leakage Interval [err] calculated from the
temperature detected by using the temperature detection device 3030 and the
humidity detected by using the humidity detection device 3031. However,
another struc- ture may be employed in which the temperature detection
device and the humidity detection device are re- 5   spectively provided
for the other recording heads 12 to 14 and the most suitable forcible
leakage interval is obtained for each of the recording heads [err]to[err]
whereby the Ink forcibly leaking operation is independently performed at
the most suitable forcible leakage interval. According to this
modification, the most suitable forcible leakage Interval [err] is obtained
by detecting the temperature and the humidity of the recording head.
However, since the thickness of the Ink also depends upon 10  the time in
which the recording head is allowed to stand and the room temperature,
another structure may be employed in which at least one of the four
recording heads [err]to[err] is detected and the most suitable forcibly
leaking interval is similarly calculated on the basis of the result of the
above-described detection. However, in the case where the time in which the
recording head is allowed to stand and the room temperature are used, a
fuzzy inference rule is employed which is arranged in such a manner that
the driving interval is shortened 15  when the time in which the recording
head is allowed to stand and the room temperature becomes higher. According
to this modification, the clogging recovery means is arranged to forcibly
leak ink through the nozzle of the recording head. However, a means (empty
discharge means) for forcibly discharging ink through the nozzle of the
recording head and disclosed in Japanese PatentLaid-Open No.58-171693 may
be employed so as to operate this means at the most suitable forcible
leakage interval. Furthermore, a known means for 20  forcibly sucking ink
from the nozzle of the recording head may be provided for the capping unit
so that this means is operated at the thus calculated most suitable
forcible leakage interval. A second modification of this embodiment will be
described with reference to Figs. 44 to 47. A control portion 4040
comprises a timer for transmitting timing signal at predetermined time for
the pur- pose of counting the printing time t of the four recording heads
[err] to[err]. The control portion 4040 further com- 25  prises an
analog/digital conversion circuit (to be called "an AID conversion circuit"
hereinafter) 4045 for receiv- ing an analog signal representing the
humidity of the recording head [err] detected by a humidity detection means
4052 comprising a humidity detection device 4031 provided for the recording
head 1  the analog signal being received after converted into a digital
signal. The control portion 4040 further comprises a RAM 4043 in which the
thus converted humidity, membership functions PL, PM, PH, HL, HM, HH, TL,
TM and TH expressing the 30  number of recording sheets, the humidity and
the operation interval each of which is shown in Figs. 46A to 46C and which
are supplied through a data input device (omitted from illustration) and
rules showing the re- lationship between the above-described recording
sheets and the humidity and the operation interval. The con- trol portion
4040 further comprises a mcroprocessor (to be called "a CPU" hereinafter)
4041 for calculating the mostsuitable operation interval [err] by using the
number of recording sheets and the thus converted humidity 35  supplied
from the counter 4053 in accordance with the membership functions PL, PM,
PH, HL, HM, HH, TL, TM and TH and the above-described rule by the fuzzy
Inference. The CPU 4041 further acts to operate the 



block operating means 4051 if the printing time of the four recording heads
[err] to [err] thus counted in response to the timing signal transmitted
from the timer4044 is longerthan the above-described mostsuitable operation
interval [err]. As a result, the block operating means 4051 performs the
cleaning operation. Furthermore, the 40  CPU 4041 acts to transmit printing
data supplied from an external data transferring device 4050 to the four
recording heads 11 to 14. The control portion 4040 further comprises a ROM
4042 in which a program, in which the operation process of the CPU 4041
isstored, Isstored. In addition, a counter4053 for counting the number of
recording sheets which has been printed is connected to the CPU 4041. Then,
a fuzzy inference in this case will briefly be described. 45      First,
the membership function will be described. For example, membership
functions PL, PM and PH which respectively showing a state in which the
num- ber of recording sheets is small, a state in which the number of the
recording sheets is medium and a state in which the number of the recording
sheets is large are defined as shown in Fig. 46A. A membership value X
showing the degree at which number of recording sheets = 30 belongs to the
fuzzy sets of the membership 50  functions PL, PM and PH becomes 0.5, 0.5
and 0, respectively. Similarly, membership functions HL, HM and HH showing
a state in which the humidity is low, a state in which the humidity is
medium and a state in which the humidity is high are defined as shown In
Fig. 46B. A membership value Y showing the degree at which the humidity =
40% belongs to the fuzzy sets of the membership functions HL, HM and HH
becomes 0.5, 0.5 and 0, respectively. Similarly, membership functions TL,
TM and TH showing a state in which the operation interval 55  Is short, a
state in which the operation interval is medium and a state in which the
operation interval is long are defined as shown in Fig. 46C. A membership
value Z showing the degree at which the operation interval = 10 minutes
belongs to the fuzzy sets of the membership functions TL, TM and TH becomes
0.1, 0 and 0. The rule for use in the fuzzy inference must be arranged in
such a manner that the operation interval be- 26    EP 0 402 143 B1 comes
shorter when the number of the recording sheets becomes larger or the
humidity becomes higher. Therefore, rules are defined as follows: (Rule 1)
If number of recording sheets = PH and humidity = HM, then operation
interval = TL (1) 5      (Rule 2) If number of recording sheets = PM and
humidity = HM, then operation interval = TM (2) The most suitable operation
interval [err] in the case where the number of the recording sheets is 80
and the humidity of the recording head [err] is 40% by the Mamudani method
which is one of the fuzzy inference will be described. 10     As is shown
from Fig. 46A, number of recording sheets = 80 belongs to the fuzzy set of
the membership function PH, while the humidity = 40% belongs to the fuzzy
set of the membership function HM. Therefore, this case corresponds to the
condition of the rule 1 expressed by Equation (1). Therefore, as shown in
Fig. 47A, membership value [err] (= 0.75) showing the degree atwhich the
numberof recording sheets = 80 belongs to the fuzzy set of the membership
function PH is obtained. Similarly, as shown in Fig. 47B, membership value
15  [err] (= 0.5) showing the degree at which the humidity = 40% belongs to
the fuzzy set of the membership function HM is obtained. Then, the thus
obtained membership values [err] and[err] are subjected to a comparison,
resulting that the membership value [err]to be relatively smaller.
Therefore, as the degree at which the membership value [err] (= 0.5) meets
the condition of the rule 1 shown in Equation (1), a fuzzy set designated
by diagonal lines shown in Fig. 47C in which the membership value [err] is
0.5 or less is selected from the fuzzy sets of the mem- 20  bership
function TL of the operation interval. As shown in Fig. 46A, the number of
recording sheets = 80 also belongs to the fuzzy set of the membership
function PM. Therefore, the number of the recording sheets = 80 and the
humidity = 40% also correspond to the condition of the rule 2 shown in
Equation (2). Therefore, as shown in Fig. 47D, membership value X2 (= about
0.18) showing the degree at which the number of recording sheets = 80
belongs to the fuzzy set of the 25  membership function PM is obtained.
Similarly, as shown in Fig. 47E, membership value [err] (= 0.5) showing the
degree at which the humidity = 40% belongs to the fuzzy set of the
membership function HM is obtained. Then, the thus obtained membership
values [err] and [err] are subjected to a comparison, resulting that the
mem- bership value X2 to be relatively smaller. Therefore, as the degree at
which the membership value [err] (= about 0.18) meets the condition of the
rule 2 shown in Equation (2), a fuzzy set designated by diagonal lines
shown 30  in Fig. 47C in which the membership value[err] is about 0.18 or
less is selected from the fuzzy sets of the mem- bership function TM of the
operation interval. 



Then, the sum of the fuzzy sets selected in Figs. 47C and 47F is obtained
and the center of gravity G is calculated. As a result, the most suitable
operation interval [err] (= 2 minutes) in this case can be obtained as
shown in Fig. 47G. 35     Then, the operation of the control portion 4040
will be described with reference to a flow chart shown in Fig. 45. Prior to
the start of operation of the ink jet recording apparatus according to this
embodiment, the mem- bership functions PL, PM, PH, HL, HM, HH, TL, TM and
TH relating the number of recording sheets, the hu- midity and the
operation interval, rules for use in the fuzzy inference, time interval to
(= 10 seconds) of the 40  timing signal transmitted from the timer 4044 to
the CPU 4041 and the initial value (= 0) of the printing time t counted by
the CPU 4041 in response to the timing signal are stored In the RAM 4043,
and the counter 4053 (see Fig. 44) for counting the number of the recorded
sheets is reset by the CPU 4041 (step S161). When the printing operation
has been started (step S162), the CPU 4041 transfers printing data supplied
from a data transferring device 4050 (see Fig. 44) to the four recording
heads [err] to [err] so that printing on the 45  recording sheet is
performed (step S163). After printing for one page of the recording sheet
has been com- pleted, the CPU 4041 updates the count of the counter 4053 by
increasing it by one (steps S164 and S165). When the timing signal is
transmitted from the timer 4044 during the printing operation (step S166),
the CPU 4041 adds data for the initial value (= 0 second) of the printing
time t stored In the RAM 4043 and data for the time interval to (= 10
seconds) at which the timing signal is transmitted so as to store the
result (= 10 seconds) 50  of the addition as a novel printing time t in the
RAM 4043. The humidity which has been transmitted from the humidity
detection means 4052 is supplied to the RAM 4043 via the A/D conversion
circuit4045. Furthermore, the CPU 4041 read the number of recording sheets
indicated by the counter 4053 (step S167). As a result, the most suitable
operation interval [err] is calculated from the number of the recording
sheets and the humidity by the fuzzy inference (step S168). The CPU 4041
makes a comparison between the thus calculated most suitable 55  operation
interval [err] and the novel printing time t (= 10 seconds) stored In the
RAM 4043. if the novel printing time t is shorter than the most suitable
operation interval [err], the operation from step S163 is repeated (step
S169). However, the addition from the second time is performed in such a
manner that the novel printing time tand the time interval to are added. If
it has been determined in step S169 thatthe novel printing timet is longer
27    EP 0 402 143 B1 than the most suitable operation interval [err], the
CPU 4041 operates the block operating means 4051 so as to perform the
cleaning operation of the four recording heads [err] to [err](step S170).
After the cleaning operation has been completed, the novel printing time
is, as zero second, stored in the RAM 4043 and the counter 4053 is reset
(step S171). Then, the operation from steps 163 is repeated until the
printing operation is completed 5   (step S172). The ink jet recording
apparatus according to this modification has, as a cleaning means for the
discharge port of the recording head, a means for wiping the discharge port
of the recording head by a flexible blade shown in Fig. 39. The ink jet
recording apparatus further comprises the counterfor counting the number of
the recording sheets and the humidity detection means as a means for
detecting the quantity of state for the pur- 10  pose of estimating the
state of the discharge port of the recording head. The ink jet recording
apparatus according to this embodiment is arranged in such a manner that
the hu- midity detection device 4031 is provided for only the recording
head [err whereby the cleaning operation of the fourrecording heads [err]
to [err] is performed atthe most suitable operation interval [err]
calculated from the humidity detected by using the humidity detection
device 4031 and the number of recording sheets counted by the coun- 15  ter
4053. However, another structure may be employed in which the humidity
detection device is provided for the other recording heads[err] to[err] and
the most suitable operation interval is obtained for each of the recording
heads [err]to[err] whereby the cleaning operation is independently
performed at the most suitable operation in- terval. According to this
embodiment, the most suitable operation interval [err] is obtained by
detecting the number 20  of the recording sheets and the humidity of the
recording head. However, the generation frequency of the ad- hesion of ink
droplets to the discharge port of the recording head depends upon the time
in which the recording head is allowed to stand and the room temperature.
Therefore, at least one of thefive factors is detected where- by the most
suitable operation interval is similarly calculated on the basis of the
result of the above-described detection. In the case where the temperature
of the recording head, the time in which the recording head Is 25  allowed
to stand and the room temperature are used, the rule for the fuzzy
inference must be arranged in such a mannerthatthe more the temperature
ofthe recording head is, and the shorterthe time in which the recording 



head is allowed to stand is, the operation interval becomes shorter.
According to this embodiment, a wiping means having a flexible blade is
employed to wipe the discharge port of the recording head as the cleaning
means. However, another structure may be employed in which ink 30  Is
forcibly leaked through the nozzle of the recording head and a known means
for wiping ink leaked from the discharge port of the recording head is
employed, the known means being arranged to be operated at the thus
calculated most suitable operation interval. Furthermore, another structure
may be employed in which a know means for wiping ink leaked from the
discharge port of the recording head after forcibly sucking ink from the
nozzle of the recording head is provided for the capping unit 2003 and the
thus provided means is operated 35  at the thus calculated most suitable
operation interval. As the subjectto be controlled, furtherfactors may be
controlled in addition to the above-described interval of the removal
operation, for example, the removal operation time, the interval of the
removal operation, the removal operation time, the operation time of a
heater or a fan disposed around the recording head for con- trolling the
temperature of the ink jet head for the purpose of uniforming the ink
viscosity and the diameter of 40  the discharged ink droplet and the
operating energy. In particular, the fuzzy Inference may be effectively em-
ployed in a control for stably operating the recording head. According to
this embodiment, an excellent effect can be obtained when applied to a
bubble jet type re- cording head orapparatus of avariety of inkjetrecording
systems. According tothe above-described structure, high density and
precise recording can be performed. 45     It is preferable that the basic
principle disclosed in, for example, U.S.Patent No. 4723129 and 4740796 be
employed. The thus disclosed principle can be applied to both a so-called
"ON DEMAND" type and "CONTIN- UOUS" type. In particular, in the case of the
ON DEMAND type, an excellent effect can be obtained since bub- bles
respectively corresponding to the operation signals can be formed in liquid
(ink). The bubbles can be formed as a result of the processes arranged in
such a manner that at least an operation signal, which corre- 50  sponds to
the recording information and with which a rapid temperature rise exceeding
a nuclear boiling is giv- en, is applied to an electrothermal converting
material which is disposed so as to correspond to the sheet or the passage
holding liquid (ink). As a result, the electrothermal converting material
generates thermal energy which causes the surface of the recording head, on
which heat acts, to generate the film boiling. When the bubbles is enlarged
or contracted, liquid (Ink) is discharged through a discharge port so as to
form at least a 55  droplet. If the operation signal is arranged to be in
the form of a pulse, the bubbles can be immediately and properly enlarged
and/or contracted. Therefore, a discharge of liquid (ink) exhibiting an
excellent response can be realized, causing an excellent effect to be
obtained. As the pulse-shaped operation signal, it is preferable that
operation signals disclosed in U.S.Patent NO. 4463359 and 4345262 be
employed. Furthermore, if con- 28    EP 0 402 143 B1 ditions relating to
the ratio of temperature rise at the surface on which heat acts and
disclosed in U.S.Patent No. 4313124 are employed, a further improved
recording can be performed. As the structure of the recording head, in
addition to the structure in which the discharge port, the liquid passage
and the electrothermal converting material are combined (a linear liquid
passage or a rectangular liq- 5   uid passage) as disclosed in the
above-described disclosure, a structure disclosed in U.S.Patent 455833 and
4459600 in which the heat effecting portion is disposed in a bent portion
is included in the scope of the present invention. In addition, the present
invention is effective in a structure in which a common slit for a
plurality of electrothermal conversion material is arranged to serve as a
discharge portion of the electrothermal conver- sion material and which has
been disclosed in Japanese Patent Laid-Open No. 59-123670. Furthermore, the
10  present invention is effective in a structure In which an aperture
forabsorbing pressure wave of thermal energy is disposed so as to
correspond to the discharge portion. That is, the recording can be
effectively performed regardless of the structure of the recording head.
Furthermore, the present invention can be effectively employed in a
recording head of a full-line type hav- ing a length corresponding to the
maximum width of the recording medium of a recording apparatus. The re- 15
cording head of the above-described type may be arranged in such a manner
that a plurality of recording heads are arranged to become the
above-described length or that an integrally formed recording head is
disposed. In addition, the present invention can be effectively applied to
a serial type recording head for example a recording head fixed to the body
of the apparatus, an exchangeable chip type recording head mounted on the
body of the apparatus so as to be electrically connected therebetween or
capable of supplied with ink from 20  the body of the apparatus and a
cartridge type recording head arranged such that an ink tank thereof is
inte- grally provided for the recording head. 



It is preferable that a recovery means and a sub-assisting means for the
recording head be provided for the structure since the effect of the
present invention can be further stabilized. Specifically, it is effective
for the stable recording to employ a capping means, a cleaning means, a
pressure application or suction means 25  for the recording head, an
electrothermal converting material, or another heating device, or a
pre-heating means combining the above-described two elements. In addition,
it is preferable that a pre-discharge mode to be arranged in which another
discharge is performed independently from the recording discharge. The
types and the number of the recording heads may be arranged variously, for
example, one recording head is provided for a single color and a plurality
of recording heads are provided so as to correspond to a 30  plurality of
ink types which are different in the color and the density. That is, the
present invention can be sig- nificantly effectively applied to an
apparatus having a recording mode in which the major color, black is used
and to an apparatus arranged in such a manner that the recording heads are
integrally formed or a plurality of recording heads are combined so that a
recording with a plurality of different colors orfull color realized by
mixing colors can be performed. 35      Although ink in the form of liquid
is employed according to the above-described embodiments, ink which is
solidified at room temperature or less and which is softened or liquidized
at room temperature may be em- ployed. Furthermore, in the ink jet system,
any ink which becomes liquid at the time of receiving the recording signal
may be employed since the ink jet system is structured in such a manner
that its temperature is con- trolled so as to make the viscosity of ink in
a stable discharge range by controlling the temperature of ink in a 40
range between [err] and [err]. Furthermore, the present invention can be
effectively employed in a structure in which the temperature rise due to
thermal energy is prevented by using it as energy to convert the solid
state of ink into liquid state and a structure in which ink, which can be
solidified when it is allowed to stand, is used for the purpose of
preventing the evaporation of ink. That is, the present invention can be
effectively em- ployed In a structure arranged in such amannerthatinkwhich
can be liquidized when thermal energy is applied 45  thereto is used, such
as a structure in which ink is liquidized when thermal energy is supplied
corresponding to the recording signal so that liquid ink is discharged and
a structure in which ink which starts solidifying when ink reaches the
recording medium is used. In this case, ink may be held as a liquid or
solid material in the re- cessed portion of a porous sheet or through holes
at a position confronting the electrothermal converting ma- terial as
disclosed in Japanese Patent Laid-Open No. 54-56847 or 60-71260. It is the
most preferable that the 50  above-described film boiling system be
employed with each of the above-described types of ink. Furthermore, the
ink jet recording apparatus may be used as an image output terminal of an
information processing apparatus such as a computer, a copying machine
formed by combining with a reader and a fac- simile having signal
transmitting/receiving function. As described above, the degrees at which,
for example, the ambient humidity of the recording head and 55  the
floating dust quantity in the atmosphere belong to the fuzzy sets are
obtained. Then, the most suitable interval can be obtained from the thus
obtained degrees and the fuzzy sets about the interval of, for example, the
adhered material removal operation. As a result, the removal operation can
be performed at the most suitable interval, causing unnecessary 29    EP 0
402 143 B1 removal operation to be eliminated. Therefore, the recording
speed in the overall body of the apparatus can be improved. Thus, the
function of the apparatus can be allowed to exhibit satisfactorily. As
described above, according to the present invention, the control of a
variety of image forming appara- tuses the relationship between the
quantity of state of which and the control quantity of which is controlled
by 5   a fuzzy relationship can be smoothly and accurately performed since
a fuzzy Inference is employed. Although the invention has been described in
its preferred form with a certain degree of particularly, it is understood
that the present disclosure of the preferred form has been changed in the
details of construction and the combination and arrangement of parts may be
resorted to without departing from the scope of the invention as
hereinafter claimed. 10 Claims 1. An image forming apparatus having a
plurality of processing means for performing a process for forming 15
a visible image on a recording material (171 etc), the image forming
apparatus comprising: a detector (163-2) for detecting at least one
quantity of state relating to said process; control means (801, 813,807
etc) forderiving from the detected quantity of state a control quantity for
controlling the apparatus, and for applying the determined control quantity
to at least one (163-1) of 



the said processing means, 20           characterised in that the control
means comprises a memory (803) for storing one or more rules qualitatively
relating said quantity of state with the control quantity, a function
memory (803) storing one or more membership functions expressing said
quantity of state and said control quantity as members of one or more fuzzy
sets, and an inference computer (801, 803, 805) which, from the degree to
which the detected quantity of state belongs to the or each fuzzy set,
infers in accordance with said rule(s) a 25      value for said control
quantity. 2. An Image forming apparatus according to claim 1, wherein said
inference computer deduces the degree to which at least one quantity of
state at a certain moment belongs to a fuzzy set; 30           infers (9-4,
9-5) using said rule(s) the degree to which said control quantity belongs
to a fuzzy set; and combines (9-8, 9-7) the results inferred for a
plurality of rules to derive an actual value for said con- trol quantity.
35  3. An image forming apparatus according to claim 1 or2, further
comprising means forchanging said mem- bership function(s) stored in said
function memory. 4. An image forming apparatus according to claim 3,
wherein said change means comprises a manual input portion (600, 700)
through which said change of said fuzzy set can be instructed. 40  6. An
image forming apparatus according to claim 3, wherein said change means
comprises an external memory whereby the membership function(s) stored in
said function memory can be changed in accor- dance with function(s) stored
in said external memory. 6. An image forming apparatus according to claim
5, wherein said external memory is an IC card. 45 7. An image forming
apparatus according to claims 1 to 6, wherein the or each membership
function has the form of a triangle having an apex at a specific value of
the relevant quantity. 8. An image forming apparatus according to claim 7,
further comprising a memory wherein the or each mem- 50      bership
function is defined by reference to the value of the relevant quantity at
the apex. 9. An image forming apparatus according to any preceding claim,
wherein said inference in accordance with said rule includes a minimum
value calculation (9-5) in a case where an antecedent portion of the rule
comprises plural terms. 10. An image forming apparatus according to any of
claims 1 to 8, wherein said inference in accordance with said rule includes
a multiplication in a case where an antecedent portion of the rule
comprises plural terms. 30    EP 0 402 143 B1                     *   C   L
M   S   * removal operation to be eliminated. Therefore, the recording
speed in the overall body of the apparatus can be improved. Thus, the
function of the apparatus can be allowed to exhibit satisfactorily. As
described above, according to the present invention, the control of a
variety of image forming appara- tuses the relationship between the
quantity of state of which and the control quantity of which is controlled
by 5   a fuzzy relationship can be smoothly and accurately performed since
a fuzzy Inference is employed. Although the invention has been described in
its preferred form with a certain degree of particularly, it is understood
that the present disclosure of the preferred form has been changed in the
details of construction and the combination and arrangement of parts may be
resorted to without departing from the scope of the invention as
hereinafter claimed. 10 Claims 1. An image forming apparatus having a
plurality of processing means for performing a process forforming 15      a
visible image on a recording material (171 etc), the image forming
apparatus comprising: a detector (163-2) for detecting at least one
quantity of state relating to said process; control means (801, 813, 807
etc) for deriving from the detected quantity of state a control quantity
for controlling the apparatus, and for applying the determined control
quantity to at least one (163-1) of the said processing means, 20
characterised in that the control means comprises a memory (803) for
storing one or more rules qualitatively relating said quantity of state
with the control quantity, a function memory (803) storing one or more
membership functions expressing said quantity of state and said control
quantity as members of one or more fuzzy sets, and an inference computer
(801, 803, 805) which, from the degree to which 



the detected quantity of state belongs to the or each fuzzy set, infers in
accordance with said rule(s) a 25      value for said control quantity. 2.
An image forming apparatus according to claim 1, wherein said inference
computer. deduces the degree to which at least one quantity of state at a
certain moment belongs to a fuzzy set; 30           infers (9-4,9-5) using
said rule(s) the degree to which said control quantity belongs to a fuzzy
set; and combines (9-6, 9-7) the results inferred for a plurality of rules
to derive an actual value for said con- trol quantity. 35  3. An image
forming apparatus according to claim 1 or 2, further comprising means for
changing said mem- bership function(s) stored in said function memory. 4.
An image forming apparatus according to claim 3, wherein said change means
comprises a manual input portion (600, 700) through which said change of
said fuzzy set can be instructed. 40 5. An image forming apparatus
according to claim 3, wherein said change means comprises an external
memory whereby the membership function(s) stored in said function memory
can be changed in accor- dance with function(s) stored in said external
memory. 6. An image forming apparatus according to claim 5, wherein said
external memory is an IC card. 45 7. An image forming apparatus according
to claims 1 to 6, wherein the or each membership function has the form of a
triangle having an apex at a specific value of the relevant quantity. 8. An
image forming apparatus according to claim 7, furthercomprising a memory
wherein the oreach mem- 50      bership function is defined by reference to
the value of the relevant quantity at the apex. 9. An image forming
apparatus according to any preceding claim, wherein said inference in
accordance with said rule includes a minimum value calculation (9-5) in a
case where an antecedent portion of the rule comprises plural terms. 10. An
image forming apparatus according to any of claims 1 to 8, wherein said
inference in accordance with said rule includes a multiplication in a case
where an antecedent portion of the rule comprises plural terms. 30    EP 0
402 143 B1       *  C  L  M  S  * 11. An imageforming apparatus according
to claim 2, wherein said degree belonging to said setof said control
quantity is obtained from the maximum value of a degree belonging to said
quantity of state. 12. An image forming apparatus according to claim 2,
wherein said actual control quantity is obtained (9-6, 5       9-7) by
deducing a center of gravity from the degrees to which said control
quantity belongs to plural re- spective sets. 13. An image forming
apparatus according to any of claims 1 to 12, wherein at least one of said
rule memory, said function memory and said inference device employs a
read-only (ROM) memory (803). 10  14. An image forming apparatus according
to any of claims 1 to 13, wherein said process is a process in which a
latent image is formed on a photosensitive material (131), said latent
image is visualised by a developing means (140) and said visualised image
is transferred on a transfer paper (171). 15. An image forming apparatus
according to claim 14, wherein said processing means includes at least one
15      of charging means (135), exposing means (103-113), developing means
(139), transferring means (141), paperfeeding means, conveying means,
fixing means (163) and image forming mode setting means (700 etc). 16. An
image forming apparatus according to claim 15, wherein said processing
means is a fixing device 20      (163). 17. An image forming apparatus
according to claim 16, wherein said quantity of state is one of: ambient
tem- perature, set number of sheets, original density, paper size, time in
which said apparatus is allowed to stand, temperature deviation from a
desired temperature of said fixing device, temperature gradient which 25
is a temperature deviation per unit time, a lapse of time from the time at
which power is supplied to said apparatus, and the time for which a heater
has been turned on, while said control quantity of said fixing device is
one of: a control of the time In which poweris suplied to said heaterof
said fixing device, a desired temperature of said fixing device, a copying
interval, the speed of a heat exhaust fan forsaid fixing device and the
rotational speed of a roller of said fixing device. 30 18. An image forming
apparatus according to claim 16 or 17, wherein said fixing device
comprises: 



a pair of rotary bodies (1, 2) which holds and conveys said supporting
material which supports the toner image; a heater (3) which heats at least
one of said pair of said rotary bodies; 35            a sensor (51) which
detects the temperature of said pair of rotary bodies; and a motor (7)
which rotates said pair of rotary bodies during warming up. 19. An image
forming apparatus according to claim 18, wherein said control quantity
relates to at least one of rotation start time, rotation stop time and
rotary speed of said pair of rotary bodies during said warming 40      up.
20. An image forming apparatus according to claim 18 or 19, wherein said
detector (51, 52) detects temper- ature of said at least one rotary body,
ambient temperature of said device and time after said warming up has been
started. 45  21. An image forming apparatus according to claim 18, 19 or
20, wherein the rotation start temperature is arranged to be a low level,
or the rotational speed is lowered during said warming up, in proportion to
the time for which power has been supplied. 22. An image forming apparatus
according to any of claims 1 to 21, wherein said control quantity relates
to 50      image forming speed or image forming timing in said image
forming apparatus. 23. An image forming apparatus according to any of
claims 1 to 13, wherein said image forming apparatus is an ink jet
recording apparatus. 55  24. An image forming apparatus according to claim
23, wherein said ink jet recording apparatus comprises: an ink jet head
(2002) having a discharge opening through which ink is discharged;
stabilising means (2003) for stabilising the discharge state from said ink
jet head; measuring means (2020, 2021) for measuring the quantity of state
relating to the discharge state 31    *   C  L  M  S   * of said ink jet
head. 25. An image forming apparatus according to claim 24, wherein said
measuring means is arranged in such a manner (2021) that the adhesion state
of adhered material in the vicinity of said discharge opening is 5
detected and said stabilising means comprises a remover (2003) which
removes said adhered material in accordance with said adhesion state. 26
An image forming apparatus according to claim 25, wherein said control
quantity relates to the operation interval of said remover. 10  27. An
image forming apparatus according to claim 24, wherein said measuring means
is arranged in such a manner (3052) that the temperature in the vicinity of
said ink jet head is measured. 28. An image forming apparatus according to
any of claims 23 to 27, wherein said ink jet recording apparatus has an ink
jet head comprising an electrothermal conversion device (2103) which
generates thermal en- 15      ergy and discharging an ink droplet in
accordance with an enlargement of bubbles in ink due to said thermal
energy. 29. An image forming apparatus according to any of claims 24 to 28,
wherein said stabilising means (2003) is a cleaner which cleans the
discharge port of said head. 20 30. An image forming apparatus according to
claim 29, wherein said control quantity relates to the operation interval
of said cleaner. 31. An image forming apparatus according to claim 29,
wherein said cleaner is a flexible blade (2041). 25 32. Am image forming
apparatus according to claim 24, wherein said measuring means detects at
least one of: the ambient temperature of said head, the ambient humidity of
said head, the time in which said re- cording head is allowed to stand and
room temperature. 33. An image forming apparatus according to claim 24,
wherein said stabilising means (2003) is a clogging recovery system for
recovering the clogging of said head. 34. Acontrolling method for automatic
control of an image forming apparatus having a plurality of processing
means for performing the process for forming visible image on a recording
material, comprising steps of: detecting (9-1, 9-2, 9-3) at least one
quantity of state relating to said process, and deriving from 35      the
detected quantity of state a control quantity for controlling said
processing means, characterised by the steps of: deducing (9-4) a degree of
belonging to a fuzzy set of said control quantity from a degree of be- 



longing to a fuzzy set of said quantity of state in accordance with one or
more rules qualitatively relating said quantity of state with said control
quantity, inferring (9-6, 9-7) a value for said control quantity in ac-
cordance with said deduced degree, and applying (9-8) said inferred
quantity to the processing means. Patentanspruiche 45  1.
Bilderzeugungsgerat mit elner Vielzahl von Verarbeitungsvorrichtungen zum
Ausfflhren eines Prozesses zum Erzeugen sines sichtbaren Bildes auf elnem
Aufzeichnungsmaterial (171 u8w.), wobel das Bilder- zeugungsgerat elnen
Detektor (163-2) zum Erfassen von zumindest einer Zustandsgr6Be bezflglich
des Prozes- ses und 50O           eine Steuereinrichtung (801,813,807
usw.), die aus dererfa~ten ZustandsgrOSe eine SteuergrOge fOr das Steuern
des GerAtes herleltst und die ermittelte Steuergr6le an zumindestens eine
der Verarbel- tungsvorrichtungen (163-1) anlegt, dadurch gekennzeichnet,
daB die Steuereinrchtung einen Speicher (803) zum Speichern von mmn-
destens einer Regel, die qualitativ die Zustandsgr8Be mit der Steuergr8ge
in Beziehung bringt, einen Funktlonsspeicher (803) zum Speichern von
mindestens einer Zugehorlgkeltsfunktion, die die Zustands- grO6e und die
Steuergr6ge als Elemente von mindestens einem Fuzy-Satz ausdrdckt, und
elnen Inferenzoomputer (801, 803, 805) aufweist, der aus dem Grad, in
welchem die erfafte ZustandagrOge zu 32    dam odor elnem jeweiligen
Fuzzy-Satz gehort, entsprechend der Regel odor den Regain einen Wert fOr
die Steuergrffe folgert. 2.  BlIderzeugungsgerit nach Anspruch 1, bei dam
der Inferenzoomputer s            den Grad ableitst, In welchem mindestens
aine ZustandsgrO6e zu einem bestimmten Zeitpunkt zu einem Fuzzy-Satz
gehort, unter Anwendung der Regel oder der Regain den Grad folgert (9-4,
9-5), in welchem die Stbuer- gr81e zu elnem Fuzzy-Satz gehort, und die fOr
eine Vieizahl von Regain gafolgerten Ergebnisse kombiniert (9-6, 9-7), um
einen tatsachli- 10      chen Wert fOr die Stauergroge herzuieiten. 3.
Bilderzeugungsgerdt nach Anspruch I oder 2, das ferner aine Einrichtung
zurn Andern der mindestens einen, In dam Funktionsspeicher gespeicherten
Zugeh8rigkeitsfunktion aufweist. 5  4. Bilderzeugungsgerat nach Anspruch 3.
in dam die Anderungseinrichtung einen Manuelleingabeteil (600, 700)
aufweist, durch den die Anderung des Fuzzy-Satzes befohlen warden kann. 5.
Bilderzeugungsgerit nach Anspruch 3, in darn die Anderungseinrichtung einen
externen Speicher auf- weist, wobel die in dern
Funktionsspeichergespeicherte mindestens aine Zugehorigkeitsfunktion
entspre- chend mindestens eaner in dem externen Speicher gespeicherten
Funktion geandert warden kann. 20 6.  Bilderzeugungsgerat nach Anspruch 5,
bei dem der externe Speicher eine Integrationsschaltungskarte ist. 7.
Bilderzeugungsgerdt nach einem der Anspriche I bis 8, bel dem die
Zugehfrigkeitsfunktion oder jede 25      Zugehorigkeitsfunktion die Form
aines Dreieckes mit einem Scheitel an einem bestimmten Wert der be-
treffenden GrOSe hat. 8. Bilderzeugungsgerfit nach Anspruch 7, das fernern
einen Speicher aufweist, in dam die Zugeh6rigkeits- funktion oderjede
Zugeh6rigkeitsfunktion in bezug auf den Wert der betreffenden Gr65e an dam
Scheitel 30      definiert ist. 9. Bilderzeugungsgerat nach einem der
vorangehenden AnspriOche, bel dam die Folgerung entsprechend der Regel in
einern Fall, bei dem sin Tell vorderer Gliederder Regel mehrere Ausdricke
umfaflt, aine Mi- nimalwertbarechnung (9-5) beinhaltet. 35  10.
Bilderzeugungsgerat nach einern derAnspruche I bis 8, bei dam die Folgerung
entsprechend der Regal in einem Fall, bei dern sin Teil vorderer Glieder
der Regel mehrere Ausdricke umfa~t, sine Multiplikation beinhaltet. 11.
Bliderzeugungsgerat nach Anspruch 2, bei dam der Grad der zu dam Satz
gehorigen Steuergrole aus 40      danm Maximalwert sines
Zugehdrigkeitsgrades der Zustandsgr6le ermittelt wird. 12.
Bliderzeugungsgerit nach Anspruch 2, bei dem die tatsachliche StauergrOle
durch Ableiten eaner Schwerpunktmitte aus den Graden erhalten wird (9-6,
9-7), in welchen die Stsuergrfte zu mehreren je- weiligen Sitzen gehdrt. 45



13. Bilderzeugungsgerat nach einern der Anspruche I bis 12, bei dem als
Regelaspeicher und/oder Funkti- onsspelcher undl oder Foigerungseinrichtung
sin Festspeicher (ROM) (803) verwendet ist 14. Bilderzeugungsgerat nach
einem der AnsprOche 1 bis 13, be! dam der ProzeS ain Proze& ist, be! dam 50
auf einern fotoempfindlichen Material (131) ein latentbs Bild erzeugtwird,
das latentb Bild durch sine Ent- wicklungsvorrichtung (140)
sichtbargemachtwird und dassichtbare gemachtb Bild aufein Olbertragungs-
papier (171) Obertragen wird. 15. Bilderzeugungsgerait nach Anspruch 14,
bel dam die Verarbeitungsvonrichtung zurnindest aine Ladevor- 55
richtung (135), eine Belichtungsvorrichtung (103 bis 113), sine
Entwickiungsvorrichtung (139), sine 10ber- tragungsvorrichtung (141), sine
Papierzuffhrvorrichtung, eine F8rdervornichtung, eine Fixiervonrichtung
(163) und sine Bilderzeugungsart-Einstelivorrichtung (700 usw.) enthalt. 33
EP 0 402 143 B1          *    C  L  M  S    * 16. Bilderzeugungsgerat nach
Anspruch 15, be! dem die Verarbeitungsvorrichtung eine Fixiervonrichtung
(163) lst. 17. Bilderzeugungsgerat nach Anspruch 16, be! dem die
ZustandsgrOge eine von folgenden GroIen tat: Urn- 5
gebungstemperatur, eingesteilte Blattanzahl, Vorlagendichte, Papierformat,
zulassIge Stillstandzeit des Gerats, Temperaturabwelchung von elner
Solltemperatur der Fixiervorrichtung, Temperaturgradient als
Temperaturabweichung je Zeibtinheit, Zeitablauf von dem Zeitpunkt der
Stromversorgung des Gerates bis zu dem Zeitpunkt des Einschaltens einer
Heizvorrichtung, wahrend die Steuergr6Sle fOr die Fixiervor- richtung eine
von folgenden GroIen Ist: eine Steuerung der Zeit, in welcher der
Heizvorrichtung der Fl- 10      xiervorrichtung Strom zugef~ihrt wird, eine
Solltemperatur der Fixiervorrichtung, ein Koplerzeitabstand, die Drehzahl
eines Warmeabfulhrgeblases fOr die Fixiervorrichtung und die Drehzahl einer
Walze der Fl- xiervorrichtung. 18. Bllderzeugungsgergt nach Anspruch 16
oder 17, bei der die Fixiervorrichtung 15            ein Paar von
Drehkorpern (1, 2), die das das Tonerbild tragende Tragermaterial halten
und befor- dern, ein Heizelement (3), das zumindest elnen der beiden
Drehkorper erwirmt, einen Sensor (51), der die Temperatur der beiden
Drehkorper erfalt, und einen Motor (7) aufwestt, der die belden Drehkorper
wahrend des Aufwarmens dreht.  1. BilderzeugungsgeratnachAnspruch 18, bei
dem die Steuergr8Be den Drehungsanfangszeitpunktundloder den
Drehungsendzeitpunkt und/oder die Drehzahl der beiden Drehk8rper wihrend
des Aufwarmens be- trifft. 20. Bilderzeugungsgerit nach Anspruch 18 oder
19, bei dem der Detektor (51, 52) die Temperatur von min- 25      destens
einem Drehkorper, die Umgebungstemperatur der Vorrichtung und die Zelt nach
dem Beginn des Aufwirmens erfaflt. 21. Bilderzeugungsgerit nachAnspruch 18,
19 oder20, bei dem proportional zu derZeit, wahrend derStrom zugefiihrt
wurde, die Drehungsanfangstemperatur auf einen niedrigen Wert gesetzt wird
oder wahrend 30      des Aufwarmens die Drehzahl gesenkt wird. 22.
Bilderzeugungsgerat nach elnem derAnsprflche 1 bis 21, be! dem die
Steuergr6Se die Bilderzeugungs- geschwindigkeit oder die Bilderzeugungszeit
in dem Bilderzeugungsgerit betrifft. 3S  23. Bilderzeugungsgerit nach einem
der Anspruche 1 bis 13, be! dem das Bilderzeugungsgerfit ein Tinten-
strahlAufzeichnungsgerit ist 24. Bliderzeugungsgerit nach Anspruch 23, be!
dem das Tintenstrahl-Aufzeichnungsgerit einen Tintenstrahikopf (2000) mit
einer AusstoBffnung, durch die hindurch Tinte auagestol~en >    40
wird, eine Stabilisiervorrichtung (2003) frir das Stabilisieren des
Ausstofes aus dem Tintenstrahikopf und eine MeBvorrichtung (2020, 2021) zum
Messen derZustandsgr(3me beziglich desAusstoazustan- des des
Tintenstrahikopfes aufweist. 4   25. Bilderzeugungsgerat nach Anspruch 24,
bei dem die MelIvorrichtung (2021) derart gestaltet tat, dalB der
Anhaftungszustand von in der Umgebung derAusstoB6ffnung anhaftendem
Material erfalltwird, und die Stabilaiservorrichtung eine
Abtragevorrichtung (2003) aufweist, die das anhaftende Material entspre-
chend dem Anhaftungszustand entfernt. 50  26. Bilderzeugungsgerat nach
Anspruch 25, bet dem die Steuergrole den Betriebavorgangsabstand derAb-
tragevorrichtung betrifft. 



27. Bilderzeugungsgerit nach Anspruch 24, bei dem die MeSvorrichtung (3052)
derart gestaltet ist, dal die Temperatur in der Umgebung des
Tintenstrahlkopfes gemessen wird. 55 28. Bilderzeugungsgerit nach einem
derAnsprOche 23 bis 27, bet dem das Tintenstrahl-Aufzeichnungsgerat einen
Tlntenstrahlkopf mit einer elektrothermischen Wandlervorrichtung (2103)
hat, die Wirmeenergie erzeugt und die entsprechend einer durch die
Warmeenergie verursachten VergraBerung von Blaschen 34    *   C  L  M  S
* in der inte Tintentr~pfchen ausstOMlt. 29. Bilderzeugungsgerat nach
einern derAnspruche 24 bis 28, bel dim die Stabilislervorrichtung (2003)
sine Relnigungsvorrichtung ist, die die AusstoMoffnung des Kopfes reinigt.
5 30. Bilderzeugungsgerat nach Anspruch 29, bel dim die Stsuergroge den
Betriebszeitabstand der Reini- gungsvorrichtung betrifft. 31.
Bilderzeugungsgerat nach Anspruch 29, be! dim die Reinigungsvorrichtung eis
flexible Winge (2041) ist. 10 32. Bilderzeugungsgerat nach Anspruch 24, bel
dem die Megvorrichtung zumindest einen derfolgenden Wer- to erfaet: die
Umgebungstemperatur des Kopfes, die Feuchtigkeit der Umgebung des Kopfes,
die Zeit- dauer, wahrend der der Aufzelchnungskopf auller Betrieb ist, und
die Raumitemperatur. 15  33. Bilderzeugungsgerat nach Anspruch 24, bei dim
die Stabilisiervorrichtung (2003) sin Verstopfungsbe- seitigungsaystem frir
das Verhindern des Verstopfens des Kopfes ist 34. Steuerungsverfahren zur
automatischen Steuerung sines BilderzeugungsgerAtbs mit elner Vieizahl von
Verarbeitungsvorrichtungen zum AusfLihren des Prozesses frOr das Erzeugen
eines sichtbaren Bildes auf 20      einem Aufzeichnungsmaterial, in
Schritten zum Erfassen (9-1, 9-2, 9-3) von mindestens elner ZustandsgroBe
beziglich des Prozesses und Ableiten einer Steuergroile fOr das Steuern der
Verarbeitungsvorrichtungen aus dir erfalbten Zu- standsgrOlle, dadurch
gekennzeichnet, 25            daS entsprechend mindestens elner Regel, die
die Zustandsgr8Be qualitativ mit der Steuergr8ge in Bezishung bringt, aus
sinem Zugehorigkeitsgrad der Zustandsgr8Be zu elnem Fuzzy-Satz sin Zuge-
hdrigkeitsgrad der Steuergrfte zu sinem Fuzzy-Satz abgeleitet wird (9-4),
da% entsprechend dim abgeleiteten Grad sin Wert fOr die Steuergrafe
gefolgert wird (9-8, 9-7) und '   so30           die gefolgerte GrWSe an
der Verarbeitungsvorrichtung angewandt wird (9-8). Revendications 35  1.
Appareil de formation d'images ayant plusisurs moyens de traitement pour
effectuer un traitement afin de former une image visible sur un support
d'enregistrement (171, etc.), I'apparell de formation d'images comportant:
un detecteur (163-2) destin6 A d6tecter au moins une grandeur d'un etat
concernant ledit traite- ment; 40            des moyens de commands (801,
813, 807 etc.) pour d6river de la grandeur d'tat d6tect6e it une grandeur
de commands afin de commander l'appareil, et pour appliquer la grandeur de
commando de- terminee A au moins l'un (163-1) desdits moyens de traitement,
caracterise en ce que les moyens de commands comprennent une memoire (803)
destinie A stocker une ou plusieurs regles liant qualitativement ladite
grandeur d'etat A la grandeur de commands, 45      une memoire (203) de
fonctions stockant une ou plusleurs fonctions d'appartinance exprimant
ladite grandeur d'tat et ladite grandeur de commands en tant qu'elements
d'un ou plusieurs ensembles flous, et un calculateur (801, 803, 805)
d'infrences qui, d'apres le degre auquel la grandeur d'tat ditectie ap-
partient A l'ensemble flou ou i chaque ensemble flou, infere en fonction de
ladite ou desditbs rigles une valour pour ladite grandeur de commands. so
2. Appareil de formation d'images selon la revendication 1, dens lequel
ledit calculateur d'infirence: deduit le degre auquel au moins une grandeur
d'6tat appartient, A un certain moment, A un ensem- ble flou; 



Infere (9-4, 9-5) en utilisant ladite ou lesdites regles le degre auquel
ladits grandeur de commands 55      appartient A un ensemble flou ; et
combine (9-6, 9-7) les resultats infires pour plusieurs regles afin de
deriver une valeur rdelle pour laditb grandeur de commande. 35    EP 0 402
143 B1                  *     C   L  M  S    * 3. Appareil de formation
d'images selon la revendication I ou 2, comportant en outre des moyens pour
mo- difier ladite ou lesdites fonctions d'appartenance stock6es dans ladite
mernoire de fonctions. 4. Apparell de formation d'images selon la
revendication 3, dans loquel lesdits moyens de changement 5
comprennent une partie d'entree manuelle (600, 700) par l'intermedialre de
laquelle ledit changement du- dit ensemble flou pout Mtre demande par
instruction. 5. Appareil de formation d'images selon la revendication 3,
dans lequel lesdits moyens de changement comprennent une memoire exterieure
parlaquelle la ou les fonctions d'appartenance stockees dansladite 10
memoire de fonctions peuvent etro changees conformement a une ou des
fonctions stockees dans ladite memoire extirieure. 6. Appareil de formation
d'images salon la revendication 5, dans lequel ladite memoire exterioure
est une carte a circuit integre. t5  7. Appareil de formation d'images
solon lea revendications I a 8, dans lequal la ou chaque fonction d'ap-
partenance presente la forme d'un triangle ayant un sommet a une valeur
specifique de la grandeur concern6e. S. Appareil de formation d'images
selon la revendication 7, comportant en outre une memoire dane laquelle 20
la ou chaque fonction d'appartenance est definie on reference a la valeur
de la grandeur concern6e au sommet. 9. Appareil de formation d'images solon
l'une quelconque des revendications precedentes, dans loquel la- dite
inference conforme A ladite rbgle comprend un calcul de valeurminimale
(9-5) dans un cas oO la partie 25      antecedente de la regle comport.
plusieurs termes. 10. Appareil de formation d'images solon l'une quelconque
des revendicatlona I a 8, dans lequel ladite infe- rence conforme a ladite
rbgle comprend une multiplication dans un cas ob une partie antecedente de
la rbgle comporte plusleurs termes. 11. Appareil de formation d'images
solon la revendication 2, dans lequel ledit degre d'appartenance audit en-
semble de ladite grandeur de commando est obtenu d'apres la valour maximale
d'un degre d'apparts- nance a ladite grandeur d'etat. 35  12. Appareil de
formation d'images solon la revendication 2, dans loquel ladite grandeur de
commande reelle est obtenue (9-6,9-7) en deduisant un centre de gravite des
degres auxquels ladite grandeur de comman- de appartioent a plusleurs
ensembles respectifs. 13. Appareil de formation d'images solon l'une
quelconque des revendications I a 12, dans lequel au moins l'un de ladite
memoire de regles, de ladite mbmolre de fonctions et dudit dispositif
d'inference utilise une 40      mbmoire morte (ROM) (803). 14. Appareil de
formation d'images solon l'une quelconque des revendications 1 A 13, dans
loquel ledit tral- tement est un traitement dans loquol une image latent
east formee sur une matiere photosensible (131), ladite image latentb est
rendue visible par un moyen (140) de devoloppement et ladite image rendue
vi- 45      sible eat reportee sur un papier (171) de report. 15. Appareil
de formation d'images solon la revendication 14, dans lequel lesdits moyens
de traibtment comprennent au moins l'un d'un moyen (135) de charge, d'un
moyen (103-113) d'exposition, d'un moyen (139) de developpement, d'un moyen
(141) de report, d'un moyen d'alimentation en papler, d'un moyen so      de
transport, d'un moyen de fixage (163) et d'un moyen (700, etc.) de reglage
de formation d'images. 16 Appareil de formation d'images solon la
revendication 15, dans lequel lesdits moyens de traitement compr`nnent un
dispositif de fixage (163). sc  17. Appareil de formation d'lmages solon la
revendication 18, dans lequel ladite grandeur d'etat eat l'un de: une
tempbrature ambianto, un nombre 6tabli de feuilles, une densite d'original,
un format de papier, un temps pendant loquel on laisse ledit apparell tel
quel, un ecart de temperature par rapport a une tempe- rature souhait6e du
dispositif de fixage, un gradient de temperature qui eat un ecart de
temperature par 36   



*   C    L  M  S   * unite de temps, un laps de temps depuis Is temps
auquel ledit appareil est mis sous tension, et le temps pendant loquel un
6lement chauffanta te allum6, tandis quo ladite grandeurde commands
duditdispositif de fixage est l'un de: une commando du temps auquel ledit
6l6ment chauffant dudit dispositif de fixage est mis sous tension, une
temperature souhait6e dudit dispositif de fixage, un intervalle entre
copies, la 5       vitesse d'un ventilateurd'6vacuation de chaleur pour
ledit dispositif de fixage etla vitesse de rotation d'un rouleau dudit
dispositif de fixage. 1& Apparell de formation d'images solon ia
revendication 16 ou 17, dans lequel ledit dispositif de fixage comporte: f0
une pairs de corps tournants (1, 2) qui maintionnent et transportent ladite
matiere de support qui supporte l'image en toner; un el6ment chauffant (3)
qui chauffe au moins l'un de ladite pair. desdits corps tournants; un
capteur (51) qui d6tecte la temperature de ladite pairs de corps tournants
; et un moteur (7) qui fait tourner ladite pairs de corps tournants durant
une mise en chauffe. 15 19. Appareil de formation d'images solon la
revendication 18, dans lequel ladite grandeur de commands eat lies a au
moins l'un du temps de debut de rotation, du temps d'arrnt de rotation et
de la vitesse de rotation de ladite pairs de corps tournants durant laditb
miss en chauffe. K.-'     20. Apparell de formation d'images solon la
revendication 18 ou 19, dane lequel ledit detecteur (51, 52) de- tedts la
temperature dudit, au moins un, corps tournant, la temperature ambiante
dudit dispositif at le temps apres le commencement de ladite miss on
chauffe. 21. Appareil de formation d'images selon la revendication 18,19 ou
20, dans loquel la tbmperature de d6but de rotation eat etabiie pour etre t
un niveau bas, ou la vitesse de rotation set abaissee durant ledits mise 25
en chauffe, proportionnellement au temps pendant lequel la tension a ete
appliquee. 22. Appareil deformation d'images solon l'une quelconquedes
revendications 1 a21, dens lequel ladite gran- deur de commando concerns la
vitesse de formation d'images ou le temps de formation d'images dans ledit
appareil de formation d'images. 30 23. Appareil de formation d'images solon
l'une quelconque des revendications I a 13, dans lequel ledit ap- pareil de
formation d'images est un appareil d'enregistrement A jet d'encre. 24.
Appareil de formation d'images solon la revendication 23, dans loquel ledit
appareil d'enregistroment A 35      jet d'encre comporte: une tete (2002) A
jet d'encre presentant une ouverture de decharge A travers laquelle l'encre
est dechargee; un moyen (2003) de stabilisation destine A
stabiliserl'etatde decharge depuis ladite tote Ajetd'en- cre; 40
un moyen de mesure (2020,2021) destine A mesurer la grandeur d'etat 116 A
l'tMat de decharge de ladito tte. A Jet d'encre. 25. Apparell de formation
d'images salon la revendication 24, dans lequel ledit moyen de mesure eat
agence d'une maniere (2021) telle quo l'etat d'adherence de matiere collee
au voisinage de ladite ouverture de 45      decharge soit detecte, et ledit
moyen de stabilisatlon comports un elementd'enlevement (2003) qui enlbve
ladite matibre collee conforement audit etat d'adherence. 26. Appareil de
formation d'images solon la revendication 25, dens lequel ladite grandeur
de commando est liee A l'intervalle d'intervention dudit element
d'enlevement. 5" 27. Appareil de formation d'images solon la revendication
24, dane loquel ledit moyon de mesurs eat agence d'une man iere (3052)
telle quo la temperature au voisinage de lad ite tote A jet d'encre soit
mesuree. 28 Appareil de formation d'images salon l'une quelconque des
revendications 23 A 27, dens lequel ledit ap- pareil d'enregistrement a jet
d'encre comport. une tita A jet d'encre comprenant un dispositif de conver-
S6      sion electrothermique (2103) qui genere de l'energis thermique, et
dechargeant une gouttelettb d'encre en fonction d'un grossissement de
bulles dans l'encre dn A ladite 6nergis thermique. 29. Appareil de
formation d'images solon l'une quelconque des revendications 24 A 28, dans
lequel ledit 37    EP 0 402 143 B1             *   C   L  M  S   * moyen
(2003) de stabilisation est un nettoyeur qui nettole I'orifice de decharge
de ladito tote. 



30. Appareil  deformation d'images selon la revendication 29, dans lequel
ladite grandeur de commando est 116e A I'intervalle d'interventlon dudit
nettoyeur. 5 31. Appareil de formation d'images selon la revendication 29,
dans lequel ledit nettoyeur est une lame flexiblo (2041). 32. Appareil de
formation d'images selon la revendication 24, dans loquel ledit moyen de
mesure detecto au moins I'un de: la temperature ambiante de ladite te,
I'humidite ambiantb de ladite tote, le temps pendant lequel on laisse
ladite tete d'enregistrement telle quele et la temperature ambiante. 33.
Appareil de formation d'images selon la revendication 24, dans lequel ledit
moyen (2003) de stabilisation sat un systeme de restauration pour
engorgement destine A restaurer ladite tbto lorsqu'elle eat engorgoe. 15
34. Procede de commando pour la commando automatique d'un appareil de
formation d'images ayant plu- sieurs moyens de traitbment destinsa A
effectuer le traibtment pourformer une image visible sur un sup- port
d'enregistrement, comprenant lea etapes qui consistent: A ddtecter (9-1,
9-2, 9-3) au moins une grandeur d'etat iee audittraitement, eta deriverde
la gran- deur d'otat detectee une grandeur de commando pour commander
lesdits moyens de traitement, carac- 20      terise par les etapes qui
consistent: A deduire (9-4) un degre d'appartenance A un ensemble flou de
ladito grandeur de commande A partir d'un degri d'appartenanco A un
ensemble flou de ladito grandeur d'etat conformement A une ou plusleurs
regles liant qualitativement ladite grandeur d'etat A ladite grandeur de
commande, A inferer (9- 6, 9-7) une valeur pour ladite grandeur de commando
conformrment audit degre doduit, et A appliquer 25      (9-8) ladite
quantite inferee aux moyens de traitement. 30 35 i    40 45 50 55 38    


