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(57) ABSTRACT 

An image forming apparatus includes a controller Which sets 
?xing conditions in a ?xing unit in accordance With the type 
of printing medium sensed by a sensor. An intermediate trans 
fer member and sensor are con?gured as an intermediate 
transfer member unit. The intermediate transfer member unit 
is removably installed in the main body of the image forming 
apparatus. The intermediate transfer member unit has a stor 
age unit Which stores information used to determine the type 
printing medium by the sensor. 
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IMAGE FORMING APPARATUS, AND UNIT 
REMOVABLY INSTALLED IN AN IMAGE 

FORMING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to an image forming 
apparatus and to a unit removably installed in an image form 
ing apparatus. 
[0003] 2. Description of the Related Art 
[0004] In an image forming apparatus such as a copier or 
laser printer, it is preferred that image forming conditions be 
changed in accordance With the type of printing medium. 
There are various types of printing media, examples of Which 
are plain paper, glossy paper, rough paper, thick paper, thin 
paper, OHT (overhead transparency) and the like. Preferably, 
the quality of the image formed on the printing medium is 
stabilized by setting image forming conditions in accordance 
With these types. For example, the siZe and type (also referred 
to as “type of paper” hereafter) of the printing medium is set 
by a user at a control panel, or the like, provided on the main 
body of the image forming apparatus, and ?xing process 
conditions (e. g., ?xing temperature and conveyance speed of 
the printing medium that passes by the ?xing unit) are con 
trolled in accordance With these settings. 
[0005] It has been proposed to provide a printing-medium 
determination sensor Within an image forming apparatus for 
the purpose of eliminating the task of having the user input the 
type of printing medium (see the speci?cation of Japanese 
Patent Laid-Open No. 2002- l 825 l 8). In accordance With this 
proposal, the type of printing medium is determined by sens 
ing an image on the surface of the printing medium using a 
CMOS sensor, and the image forming conditions (e.g., devel 
oping conditions and transfer conditions or ?xing conditions) 
are controlled so as to be changed. 

[0006] Furthermore, an apparatus has been proposed in 
Which a light source is provided at a position opposing a 
sensor Which, by detecting transmitted light from the printing 
medium, determines the type of printing medium and the 
thickness of the printing medium (see the speci?cation of 
Japanese Patent Laid-Open No. 2001- l 39 l 89). 
[0007] A problem With the techniques described above is 
that if paper dust or toner, or the like, attaches itself to the 
surface of the LED or sensor due to repetition of image 
formation, type and thickness Will be determined errone 
ously. In order to solve this problem, a method of mitigating 
the effects of adhered paper dust and toner, etc., by correcting 
(or calibrating) the output of a re?ective-type optical sensor 
using a corrective plate has been considered. 
[0008] HoWever, in a case Where an image forming appa 
ratus is used over a prolonged period of time or a case Where 
a large quantity of printing (image formation) is performed, it 
is highly likely that paper dust or toner Will af?x itself to the 
surface of the LED or sensor in a re?ective-type optical sensor 
to such an extent that the contamination Will exceed a ?xed 
level. In other Words, it may be assumed that determination 
accuracy Will decline even if the sensor output is corrected. 
For example, in the case of an apparatus in Which the image 
forming speed is high (the number of sheets on Which images 
are formed per unit time is large), it is highly likely that a large 
amount of image formation Will be performed over a long 
period of time. Moreover, a large number of sheets of the 
printing medium are conveyed in a high-speed apparatus. As 

Dec. 16,2010 

a result, it is highly likely that paper dust Will attach itself to 
the surface of the LED or sensor. 

[0009] Further, consideration has been given to adopting an 
arrangement in Which paper dust or toner that has attached 
itself to the surface of a re?ective-type optical sensor is 
removed (cleaned off) by the user. In this case, hoWever, labor 
to remove the paper dust or toner is required of the user. 
Further, it is necessary to adopt an arrangement in Which the 
user is capable of accessing the re?ective-type optical sensor. 
There is the danger that this Will lead to an increase in the siZe 
of the apparatus. 

SUMMARY OF THE INVENTION 

[0010] Accordingly, the present invention seeks to solve at 
least one of these and other problems. For example, the 
present invention seeks to provide an image forming appara 
tus in Which the accuracy With Which the type of printing 
medium is determined is capable of being maintained even in 
a case Where the image forming apparatus is used over a long 
period of time. Other problems Will be understood from the 
entirety of the speci?cation. 
[0011] An image forming apparatus according to the 
present invention comprises: a sensor Which senses a type of 
printing medium; an image forming unit Which forms an 
image on an image carrier; an intermediate transfer member 
to Which the image that has been formed on the image carrier 
is transferred by primary transfer; a secondary transfer mem 
ber Which transfers the image that has been formed on the 
intermediate transfer member to the printing medium by sec 
ondary transfer; a ?xing unit Which ?xes the image to the 
printing medium by applying heat and pressure to the printing 
medium to Which the image has been transferred by second 
ary transfer; and a controller Which sets ?xing conditions in 
the ?xing unit in accordance With the type of printing medium 
sensed by the sensor. The intermediate transfer member and 
sensor are con?gured as an intermediate transfer member 
unit. The intermediate transfer member unit is removably 
installed in the main body of the image forming apparatus. 
The intermediate transfer member unit has a storage unit 
Which stores information used to determine the type printing 
medium by the sensor. 

[0012] Further, a unit according to the present invention is 
a unit removably installed in an image forming apparatus. The 
unit comprises: an intermediate transfer member to Which an 
image that has been formed on an image carrier is transferred 
by primary transfer; a sensor Which senses the type of the 
printing medium; and a storage unit Which stores information 
for determining the type of printing medium by the sensor. 
[0013] In accordance With the present invention, the accu 
racy With Which the type of printing medium is determined 
can be maintained even in a case Where the image forming 
apparatus is used over a long period of time or a case Where a 
large amount of image formation is carried out. 

[0014] Further features of the present invention Will 
become apparent from the folloWing description of exem 
plary embodiments With reference to the attached draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a schematic structural vieW illustrating an 
example of an image forming apparatus according to an 
embodiment of the present invention; 
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[0016] FIG. 2 is a diagram illustrating an example of a 
sensor for determining the type of printing medium according 
to the embodiment; 
[0017] FIG. 3 is a block diagram illustrating an example of 
the internal con?guration of a sensor controller; 
[0018] FIG. 4 is a ?owchart illustrating an example of a 
method of determining the type of printing medium accord 
ing to the embodiment; 
[0019] FIG. 5 is a perspective vieW illustrating an example 
of an intermediate transfer member unit; 
[0020] FIG. 6 is a block diagram illustrating an example of 
the internal con?guration of a sensor controller; 
[0021] FIG. 7 is a diagram illustrating an example of a 
memory map of a memory With Which the intermediate trans 
fer member unit is equipped; 
[0022] FIG. 8 is a block diagram illustrating an example of 
the internal con?guration of a sensor controller; 
[0023] FIG. 9 is a ?owchart illustrating an example of a 
method of determining the type of printing medium accord 
ing to the embodiment; 
[0024] FIG. 10 is a diagram illustrating threshold values for 
determining types of printing media according to an embodi 
ment; 
[0025] FIG. 11 is a diagram illustrating the relationship 
betWeen threshold values and resistance values for determin 
ing types of printing media according to an embodiment; 
[0026] FIG. 12 is a block diagram illustrating an example of 
the internal con?guration of a sensor controller; 
[0027] FIG. 13 is a circuit diagram of a circuit for sensitiv 
ity adjustment of a light-receiving unit in a sensor for deter 
mining a printing medium; and 
[0028] FIG. 14 is a diagram illustrating threshold values for 
determining types of printing media according to an embodi 
ment. 

DESCRIPTION OF THE EMBODIMENTS 

[0029] Embodiments of the present invention Will be illus 
trated beloW. The individual embodiments described beloW 
Will be useful in order to understand various concepts of the 
present invention, such as broader, intermediate and narroWer 
concepts thereof. Further, the technical scope of the present 
invention is determined by the scope of the claims and is not 
limited by the individual embodiments set forth beloW. 

First Embodiment 

[0030] FIG. 1 is a schematic structural vieW illustrating an 
example of an image forming apparatus according to an 
embodiment. This image forming apparatus is a color laser 
printer that employs an intermediate transfer member. It 
should be noted that the color laser printer of the kind shoWn 
in FIG. 1 is also referred to as a tandem printer. Furthermore, 
the image forming apparatus may be implemented in the form 
of, for example, a printing apparatus, printer, copier, multi 
function peripheral or facsimile machine. The method of 
image formation may be, for example, electrophotography, 
electrostatic printing, ink-j et printing, sublimation printing or 
offset printing. 
[0031] As illustrated in FIG. 1, the image forming appara 
tus has a mainbody 100 in Which a printing medium 101 is fed 
by a feed roller 102 and conveyed toWard an intermediate 
transfer member 103. A photosensitive drum 104 serving as 
an image carrier is rotationally driven in the direction of the 
arroW at a prescribed speed by motive poWer from a driving 
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motor (not shoWn). In the process of being rotated, the pho 
tosensitive drum 104 is subjected to uniform charging by a 
primary charging unit 105. 
[0032] A laser beam scanner 106 Which is part ofan image 
forming unit outputs a laser beam While controlling the 
amount of emitted light thereof in accordance With a video 
signal that has been modulated in conformity With an image 
signal. The photosensitive drum is irradiated by the laser 
beam. As a result, an electrostatic latent image is formed on 
the photosensitive drum 104. A developing unit 107 forms a 
toner image (developer image) by causing toner, Which is a 
developer in poWder form, to adhere to the electrostatic latent 
image. The toner image that has been formed on the photo 
sensitive drum 104 is transferred by primary transfer to the 
intermediate transfer member 103, Which is rotated While in 
contact With the photosensitive drum 104. The printing 
medium 101, Which has been conveyed at an appropriate 
timing in sync With rotation of the intermediate transfer mem 
ber 103, is brought into pressured contact With the interme 
diate transfer member 103 by a secondary transfer roller 108 
to Which a transfer bias has been applied. The secondary 
transfer roller 108 constitutes the main mechanism of a sec 
ondary transfer unit. 
[0033] A Waste-toner cleaning unit 109 removes toner 
remaining on the photosensitive drum. A Waste-toner con 
tainer 110 accommodates Waste toner collected by the Waste 
toner cleaning unit 109. 
[0034] The photosensitive drum 104, primary charging unit 
105, laser beam scanner 106, developing unit 107, Waste 
toner cleaning unit 109 and Waste-toner container 110 are 
provided in a number equivalent to the number of toner colors 
used. For example, if toners of the four colors black, yelloW, 
magenta and cyan are used, then four of the above-mentioned 
units are provided for the four colors. In FIG. 1, reference 
characters Bk, Y, M and C represent photosensitive drums for 
the colors black, yelloW, magenta and cyan, respectively. For 
each color, the con?guration of the primary charging unit, 
laser beam scanner, developing unit, Waste-toner cleaning 
unit and Waste-toner container is the same. The Waste-toner 
container is one example of a collecting unit for collecting 
toner. 

[0035] A ?xing device 111, Which is one example of a 
?xing unit, has a ?xing roller 113 incorporating a ?xing 
heater 112, and a pressuriZing roller 114 for coming into 
pressured contact With the ?xing roller 13. The ?xing device 
111 subjects the printing medium 101 to heat and pressure, 
thereby ?xing the toner image. The printing medium 101 is 
then ejected to the exterior of the apparatus as printed matter. 
The printing medium may also be referred to as a printing 
material, recording medium, paper, sheet, transfer member or 
transfer paper. 
[0036] A poWer-source device 116 connected to a commer 
cial poWer supply 115 recti?esAC to DC and supplied each of 
the aforementioned units With poWer that is consumed by the 
image forming process. 
[0037] A printing-medium determination sensor 117 is one 
example of an electrical element used to determine the type of 
printing medium. A characterizing feature of the present 
invention is that the printing-medium determination sensor 
117 is attached to a consumable unit Which is mainly the 
intermediate transfer member 103. The consumable unit is a 
unit Which includes a consumable member that deteriorates 
With use. The unit, Which is removably installed in the main 
body of the image forming apparatus 100, is must be replaced 
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during the service life of the image forming apparatus. Since 
the printing-medium determination sensor 117 is attached to 
the consumable unit, it is replaced together With the consum 
able unit. 
[0038] With the consumable unit installed in the main body 
of the image forming apparatus, the printing-medium deter 
mination sensor 117 is placed in close proximity to a convey 
ance path 120 along Which the printing medium is conveyed. 
In other Words, the position at Which the printing-medium 
determination sensor 117 is provided in the consumable unit 
is decided based upon the positional relationship betWeen the 
position at Which the consumable unit is secured With respect 
to the main body and the position of the conveyance path 120 
of the printing medium. 
[0039] An LED 118 for light transmission is used in order 
to measure the thickness or grammage of the printing 
medium. That is, the LED 118 is provided on the side oppos 
ing the electrical parts (e.g., the printing-medium determina 
tion sensor 117) With the printing medium and a diffusing 
plate (described later) interposed therebetWeen. The LED 118 
is one example of light-emitting unit used in order to sense the 
thickness or grammage of the printing medium. The printing 
medium-permeating light LED 118 also may be considered to 
be part of the printing-medium determination sensor 117. A 
control panel 119 can be operated by the user to perform 
various settings. 
[0040] FIG. 2 is a diagram illustrating an example of a 
sensor for determining the type of printing medium according 
to the embodiment. As illustrated in FIG. 2, the printing 
medium determination sensor 117 includes a re?ected-light 
LED 201, Which is one example of ?rst light-emitting unit, a 
phototransistor 203, Which is one example of a ?rst light 
receiving unit, and a phototransistor 202, Which is one 
example of a second light-receiving unit. The arrangement 
may be one in Which the printing-medium determination 
sensor 117 further includes the printing-medium-permeating 
light LED 118, Which is one example of a second light 
emitting unit. In this embodiment, the printing-medium 
determination sensor 117 has at least the re?ected-light LED 
201 and the phototransistors 202, 203. The printing-medium 
permeating light LED 118 is provided on the side of the main 
body of the image forming apparatus. In accordance With 
FIG. 2, the printing-medium-permeating light LED 118 is 
provided on the side opposite the printing-medium determi 
nation sensor 117 With the conveyance path 120 (see FIG. 1) 
of the printing medium interposed therebetWeen. It should be 
noted that the re?ected-light LED 201 and printing-medium 
permeating light LED 118 are examples of light-emitting 
elements for irradiating the printing medium With light. The 
phototransistors 202, 203 are examples of light-receiving 
elements for receiving light from the printing medium. 
[0041] Light from the re?ected-light LED 201 irradiates 
the surface of the printing medium 101 on a printing-medium 
conveyance guide 206 via an irradiation slit 205. The print 
ing-medium conveyance guide 206 is provided With a Win 
doW for alloWing irradiation With light from the back side of 
the printing medium 101. A diffusing plate 211 for diffusing 
light is provided at the WindoW portion. The diffusing plate 
211 is capable of re?ecting some of the light from the 
re?ected-light LED 201 and of transmitting some of the light 
from the printing-medium-permeating light LED 118 . A plate 
made of White plastic can be used as the diffusing plate 211. 
[0042] Light re?ected from the printing medium 101 is 
collected via ?rst and second slits 207, 208 for receiving light 
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and is received by the phototransistors 202, 203, respectively. 
The glossiness of the printing medium 101 is determined by 
detecting the output of the phototransistor 202 indicative of 
the diffuse-re?ection component and the output of the pho 
totransistor 203 indicative of the specular-re?ection compo 
nent. 

[0043] Light from the printing-medium-permeating light 
LED 118 irradiates the back side of the printing medium 101 
through a converging guide 210 provided in order to converge 
the light. Light that has passed through the printing medium 
101 is received by the phototransistors 202, 203 via the ?rst 
and second slits 207, 208, respectively. The quantity of light 
that has passed through the printing medium 101 is thus 
detected. 
[0044] In this embodiment, the re?ected-light LED 201 is 
placed in such a manner that the light from the LED 201 
irradiates the surface of the printing medium 101 at a pre 
scribed angle (i.e., in such a manner that the printing medium 
is irradiated With light from an oblique direction), as illus 
trated in FIG. 2. Further, according to this embodiment, the 
printing-medium-permeating light LED 118 is placed at a 
position directly underlying the phototransistor 202, as 
shoWn in FIG. 2. 
[0045] FIG. 3 is a block diagram illustrating an example of 
the internal con?guration of a sensor controller. Components 
already described are identi?ed by like reference characters. 
An intermediate transfer member unit 300 is a consumable 
unit the core of Which is the above-described intermediate 
transfer member 103. An engine controller 301 sets ?xing 
conditions in the ?xing unit in accordance With the type of 
printing medium sensed by the sensor. 
[0046] The engine controller 301 is equipped With the fol 
loWing control units: a light-emitting element driving unit 
304 for driving the re?ected-light LED 201 and printing 
medium-permeating light LED 118, and a main control unit 
305 for controlling the light-emitting element driving unit 
304. The main control unit 305 has, for example, a CPU, a 
ROM and a RAM in order to execute various control opera 
tions. 
[0047] A signal processor 306 subjects the output values 
from the phototransistors 202, 203 to such processing as an 
analog-to-digital conversion at a resolution of 16 bits. For 
example, based on the output values, the signal processor 306 
obtains a ratio value (specular-re?ection output/diffuse-re 
?ection output) indicating the glossiness of the printing 
medium and a ratio value (diffuse-transmission output in a 
state in Which the printing medium is present/diffuse-trans 
mission output in a state Which the printing medium is absent) 
indicating the light transmittance of the printing medium. It 
should be noted that the diffuse-transmission output is a value 
that is output in response to light from the LED 118, Which 
has passed through the diffusing plate and printing medium, 
being received by the phototransistor 202. Further, a com 
parator 307 is an arithmetic unit Which, based on the result 
from the signal processor 306, makes a comparison With set 
values that have been stored beforehand in a storage element 
such as a memory 308. 

[0048] The memory 308 is, for example, a non-volatile 
memory such as an EEPROM. The memory 308 stores set 
values used in order to determine the type of printing medium. 
Examples of set values stored in the memory 308 are a value 
LSR of light-emission quantity calculated from the specular 
re?ection quantity of light acquired using a reference plate (or 
reference paper) at the time of shipping from the factory, and 
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a value LDR of light-emission quantity calculated from the 
diffuse-re?ection quantity of light acquired using a reference 
plate (or reference paper) at the time of shipping from the 
factor. Based on the values of LSR and LDR, the light-emit 
ting element driving unit 304 adjusts the voltage that drives 
the LED 201 serving as the light-emitting unit, thereby 
adjusting the quantity of emitted light. In other Words, When 
the photosensitivity of the phototransistors 202, 203 varies, 
LSR and LDR are used in order to adjust for a variation in 
quantity of light emitted by the LED 201 serving as the 
light-emitting unit. 
[0049] The intermediate transfer member unit 300 has, in 
addition to the printing-medium determination sensor com 
prising the light-emitting and light-receiving elements, a fuse 
resistor 309 for sensing a neW intermediate transfer member 
unit. The main control unit 305 decides that a neW interme 
diate transfer member unit 300 has been installed in the main 
body unless the fuse resistor 309 has bloWn. Ifthe fuse resis 
tor 309 has bloWn, on the other hand, then the main control 
unit 305 decides that the intermediate transfer member unit 
300 is a unit that has once been installed in the image forming 
apparatus and has started to be used (i.e., that the unit is a used 
unit). It should be noted that if the fuse resistor 309 has not 
been has bloWn, then a fuse-resistor bloW circuit (not shoWn) 
provided in the engine controller 301 bloWs the fuse resistor 
309. As a result, the intermediate transfer member unit 300 
changes from a state in Which it is neW to a state in Which use 
has started. 

[0050] FIG. 4 is a ?owchart illustrating an example of a 
method of determining the type of printing medium accord 
ing to the embodiment. Here it is determined Whether the type 
of printing medium is any of OHT, plain paper, glossy paper 
or glossy ?lm, depending upon the ratio value [spectral-re 
?ection output (quantity of light)/dif?.1se-re?ection output 
(quantity of light)] indicative of glossiness acquired by the 
printing-medium determination sensor 117. These types of 
printing media are merely illustrative. In this embodiment, it 
is assumed that the quantity of light emitted by the re?ected 
light LED 201 is sWitched betWeen tWo stages. 

[0051] In step S401, the light-emitting element driving unit 
304 causes the re?ected-light LED 201 to emit light of light 
quantity A1. The printing-medium-permeating light LED 
118 is in an extinguished state at this time. In step S402, the 
phototransistor 203 receives specular-re?ection light and the 
phototransistor 202 receives diffuse-re?ection light. In step 
S403, the signal processor 306 applies the output values from 
the phototransistors to signal processing and calculates a ratio 
value Pal [spectral-re?ection output (quantity of light)/dif 
fuse-re?ection output (quantity of light)] indicating the 
glossiness of the printing medium. 
[0052] In step S404, the comparator 307 acquires a thresh 
old value Ta1, Which is for determining glossiness and has 
been stored beforehand in the memory 3 08, through the main 
control unit 305 and compares Ta1 With the value Pal indica 
tive of glossiness. If Ta1<Pa1 holds, control proceeds to step 
S405, Where the main control unit 305 determines that the 
type of printing medium is OHT and sets image forming 
conditions for OHT. 

[0053] If Ta1>Pa1 holds, on the other hand, control pro 
ceeds to step S406 and the main control unit 305 instructs the 
light-emitting element driving unit 304 in such a manner that 
the re?ected-light LED 201 emits light of light quantity A2 
(>A1). In response to being so instructed, the light-emitting 
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element driving unit 304 drives the re?ected-light LED 201 so 
as to emit light of light quantity A2. 
[0054] In step S407, the phototransistor 203 receives spec 
tral-re?ection light and the phototransistor 202 receives dif 
fuse-re?ection light. In step S408, the signal processor 306 
subjects the output values from the phototransistors to signal 
processing and calculates a ratio value Pa2 (spectral-re?ec 
tion light quantity/diffuse-re?ection light quantity) indicating 
the glossiness of the printing medium. 
[0055] In step S409, the comparator 307 compares a thresh 
old value Ta2, Which is for determining glossiness and has 
been read out of the memory 308 as a set value, With the value 
Pa2 indicative of glossiness. If Ta2§Pa2 holds, control pro 
ceeds to step S410, Where the main control unit 305 deter 
mines that the type of printing medium is plain paper and sets 
image forming conditions for plain paper. 
[0056] If Ta2§Pa2 does not hold, on the other hand, control 
proceeds to step S411. Here the main control unit 305 deter 
mines that the type of printing medium is glossy paper or 
glossy ?lm and sets the image forming conditions. 
[0057] The reason for setting the tWo threshold values Ta1 
and Ta2 is that ?rst Whether or not the printing medium is 
OHT is determined based upon Ta1 and then Whether or not 
plain paper is glossy paper or glossy ?lm is determined using 
Ta2. 
[0058] Described next Will be a method of correcting (cali 
brating) a deterioration in the output of the printing-medium 
determination sensor due to contamination With paper dust or 
toner. The reason Why the output of the printing-medium 
determination sensor deteriorates oWing to paper dust or toner 
is that the paper dust or toner penetrates into the interior of the 
sensor from the slits 205, 207, 208 in FIG. 2 and diminishes 
the intensity of light received and light emitted. 
[0059] First, When the intermediate transfer member unit is 
neW, the specular-re?ection light component of the light emit 
ted from the LED toWard the corrective member (e.g., a 
reference plate, etc.) is received by the phototransistor 203, 
and the diffuse-re?ection light component is received by the 
phototransistor 202. Let CIA and CIB represent the value of 
the output received by the phototransistor 203 and the value of 
the output received by the phototransistor 202, respectively. 
[0060] In a case Where the intermediate transfer member 
unit has been incorporated in the main body of the apparatus 
at the time the apparatus is shipped from the factory, this 
operation is performed at the time of shipping. 
[0061] The output value CIA of the specular-re?ection light 
quantity and the output value CIB of the diffuse-re?ection 
light quantity are stored beforehand in the memory 308 as 
respective initial output values. Since it Will su?ice if this 
process is executed in a state in Which the LEDs or pho 
totransistors are not contaminated With paper dust or toner (or 
a state in Which the image forming apparatus is in the initial 
stage of use), the user may execute the process When the 
image forming apparatus is used the ?rst time. In a case Where 
the image forming apparatus is used the ?rst time, the output 
values of the specular-re?ection light quantity and diffuse 
re?ection light quantity can be obtained by irradiating the 
diffusing plate 211 With light, by Way of example. 
[0062] One example Will be described here. Before the 
printing medium is fed up to the printing-medium determi 
nation sensor 117 folloWing acceptance of a print job by the 
image forming apparatus, the main control unit 305 causes 
each of the LEDs to emit light so that the light re?ected from 
the diffusing plate 211 serving as the corrective member is 
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received by the phototransistors 203, 202. It should be noted 
that in a case Where a diffusing plate is not provided, it Will 
suf?ce if a diffusing plate or reference plate serving as the 
corrective member is placed temporarily at a position Where 
it Will block the hole provided in the printing-medium con 
veyance guide 206. 
[0063] Let CPA and CPB represent an output value of 
specular-re?ection light and an output value of diffuse-re?ec 
tion light, respectively, received from the diffusing plate serv 
ing as the corrective member. The values of CPA and CPB, 
Which are the present output values from the diffusing plate, 
are stored in the memory 308 temporarily. The main control 
unit 305 obtains correction coef?cients a, b from the value of 
the initially stored CIA and CIB and the values of CPA and 
CPB measured at the start of printing. 
[0064] It should be noted that measurement of CPA and 
CPB may be performed every time printing is performed at 
the timing at Which printing starts, or may be performed 
Whenever a prescribed number of sheets is printed (e.g., 
Whenever 100 sheets are printed) rather than every time. The 
coef?cients a and b are as indicated by the folloWing equa 
tions: 
[0065] aICPA/ CIA (a<0) 
[0066] bICPB/CIB (b<0) 
[0067] Next, When the printing medium passes by the print 
ing-medium determination sensor 117 at the time of printing, 
the main control unit 305 causes the re?ected-light LED 201 
to emit light. The specular-re?ection light from the printing 
medium is received by the phototransistor 203 and the dif 
fuse-re?ection light is received by the phototransistor 202. 
Let PSA, PSB respectively represent the output values pre 
vailing at this time. The signal processor 306 reads the cor 
rection coef?cients a and b out of the memory 308 and cor 
rects the output values PSA and PSB by the correction 
coef?cients as indicated beloW to thereby obtain PCA and 
PCB. 
[0068] PCAIPSA/a 
[0069] PCBIPSB/b 
[0070] The output values of the printing-medium determi 
nation sensor 117 are thus obtained. HoWever, even if such a 
correction is applied, it is conceivable that the quantity of 
light Will decline by a large margin oWing to the adhesion of 
paper dust or toner to the surfaces of the light-emitting and 
light-receiving elements in a case Where the image forming 
apparatus has been used for a prolonged period of time or in 
a case Where a large amount of printing formation has been 
carried out. In other Words, a case Where the accuracy With 
Which the type of printing medium is determined cannot be 
maintained even if the above-described correction is per 
formed is conceivable. 
[0071] FIG. 5 is a perspective vieW illustrating an example 
of an intermediate transfer member unit. The intermediate 
transfer member unit includes the intermediate transfer mem 
ber 103, such as an intermediate transfer belt, a residual-toner 
cleaner 501, a residual-toner box 502, a belt driving roller 
503, a folloWer roller 504 and a secondary transfer roller 505. 
The secondary transfer roller 505 forms a pair With the sec 
ondary transfer roller 108. 
[0072] The intermediate transfer member 103 is stretched 
among and revolves around the belt driving roller 503, fol 
loWer roller 504 and secondary transfer roller 505 and is 
driven in the direction of the arroW. A toner image that has 
been transferred from the photosensitive drum 104 to the 
intermediate transfer member 103 by primary transfer is 
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transferred by the secondary transfer roller 505 to the printing 
medium 101 by secondary transfer. The secondary transfer 
roller 505 forms a pair With the secondary transfer rollers 108 
mentioned above. The residual-toner cleaner 501, Which is 
for scraping off residual toner remaining on the intermediate 
transfer member 103, is provided at the periphery of the 
intermediate transfer member 103 betWeen the secondary 
transfer roller 505 and the primary transfer unit located doWn 
stream of the roller 505. The residual toner scraped off by the 
residual-toner cleaner 501 is collected in the residual-toner 
box 502. The toner recovery mechanism from the residual 
toner cleaner 501 to the residual-toner box 502 is a Well 
knoWn arrangement and need not be described here. 
[0073] The intermediate transfer member 103 is a consum 
able member. The belt surface deteriorates With lone-term use 
and there are instances Where the formed toner image 
becomes defective. Further, in a case Where the image form 
ing apparatus has been used over a prolonged period of time 
or a large amount of image formation has been performed, 
there are instances Where the residual-toner box 502 becomes 
?lled With collected residual toner. This makes it necessary to 
replace the intermediate transfer member unit 300. 
[0074] As illustrated in FIG. 5, the printing-medium deter 
mination sensor 117 is provided on the intermediate transfer 
member unit 300. Since the intermediate transfer member 
unit 300, Which is a consumable, is replaced by a neW unit, 
this is attended by replacement of the printing-medium deter 
mination sensor 117 as Well. In other Words, the printing 
medium determination sensor 117 for Which there is the pos 
sibility of a decline in determination accuracy oWing to paper 
dust or toner is replaced by a neW one. As a result, this 
suppresses the occurrence of cases Where, even though a 
correction is applied, the printing-medium determination 
accuracy cannot be maintained oWing to a major decline in 
the quantity of light due to adhesion of paper dust or toner to 
the surface of the light-emitting and light-receiving elements. 
That is, it is possible for the determination accuracy of the 
printing-medium determination sensor 117 to be maintained 
satisfactorily from start of use to end of product lifetime. 
[0075] Further, as mentioned above, the printing-medium 
determination sensor 117 is placed at a position in close 
proximity to the conveyance path 120 of the image forming 
apparatus in a state in Which the intermediate transfer mem 
ber unit 300, Which is a consumable, has been installed in the 
main body of the apparatus. In this example, the con?guration 
is such that the distance from the printing-medium determi 
nation sensor 117 to the printing medium conveyed along the 
conveyance path 120 is about 5 mm. This distance should be 
decided appropriately depending upon sensor sensitivity and 
performance. 
[0076] It should be noted that When the intermediate trans 
fer member unit 300 is replaced, the main control unit 305 
senses Whether or not the unit is neW by the fuse resistor 309, 
Which is for sensing a neW unit, provided on the intermediate 
transfer member unit 300. If a neW intermediate transfer 
member unit 300 is sensed or the fact that it is neW is set using 
the control panel 119, the main control unit 305 acquires the 
values of the initial output values CIA and CIB again and 
stores them in the memory 308 again. 
[0077] In accordance With this embodiment, an electrical 
element used to determine the type of printing medium is 
provided on a consumable unit that requires replacement at a 
cycle shorter than the product lifetime of the main body of the 
image forming apparatus. The electrical element is attached 
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