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Image forming apparatus having image forming condition controller responsive to test pattern

image.

@ An image forming apparatus includes an im-
age bearing member movable along an endless ;L,
path; an electrostatic latent image forming de- 15 1

vice for forming an electrostatic latent image on
an image bearing member ; a developing device
for developing the latent image with toner into a 24 ~
toner image ; a ftransfer device for transferring

the toner image from the image bearing mem- 23?_\
ber onto a transfer material, wherein the latent .
image forming device, the developing device
and the ftransfer device are disposed in the
order named with respect to a direction of
movement of the image bearing member during
image formation; a detection pattern image
forming device for forming a predetermined
pattern image on the image bearing member ; a jb 20

detection pattern detecting sensor, disposed

downstream of the transfer means with respect | 2 ﬁ
o R

to the movement direction of the image bearing
member and disposed faced to the image bear-
ing member, for detecting a state of the detec-
tion pattern; and controller for controlling an
image forming condition of the image forming
apparatus in accordance with a detection by the
Sensor.
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FIELD OF THE INVENTION AND RELATED ART

The present invention relates to an image forming
apparatus having an image forming condition control-
ler responsive to a test pattern image, more particu-
larly to an image forming apparatus in which a test
pattern is formed on an image bearing member such
as an electrophotographic photosensitive member,
and an image forming condition is controlled in accor-
dance with detection of the test pattern. Various types
of full-color image forming machines have been pro-
posed, including an electrophotographic type, an ink
jetrecording type or a thermal transfer recording type.
Among them, the electrophotographic type is advan-
tageous in the high speed printing and availability of
the plain paper, and therefore, the developments
thereof are promoted.

In the electrophotographic type full-color image
forming machines, the developing device is two-com-
ponent developer type using two component develop-
er including toner and magnetic carrier particles, from
the standpoint of the color balance of the image or the
like. In the developing device, when the toner in the
developing device is consumed by the image forming
operation, the toner is supplied into the developing
device to compensate for the consumption of the to-
ner. In order to accomplish this, the developer content
detector and the control device are used to maintain
the toner content.

Figure 2 shows an example of such an image
forming apparatus. The image forming apparatus
comprises a bi-directional emission type LED 1, a
photodiode 2, a developing sleeve 3 and an image
bearing member in the form of a photosensitive drum
4. The developing device 9 is disposed faced to the
photosensitive drum 4 and includes a developer
chamber 11 and a stirring chamber 12 which are par-
titioned by a partition wall 10 extending in the direction
perpendicular to the sheet of the drawing of Figure 2.
The portion above the partition wall 10 is opened so
as to allow the developer to return from the developer
chamber 11 to the stirring chamber by a screw.

The developer chamber and the stirring chamber
12 contain the two component developer comprising
the toner and carrier particles. The LED 1 illuminates
a test pattern image (patch) 20 which is an area toner
image formed on the image bearing member prior to
a regular image forming operation. The light reflected
by the patch 20 is received by a photodiode 2, which
produces an electrical output, which is in turn com-
pared with a reference level. In response to the differ-
ence between the output and the reference level, the
toner is supplied to the upstream side of the screw of
the stirring chamber.

The developer chamber 11 of the developing de-
vice 9 is provided with an opening at a position corre-
sponding to a developing zone. A developing sleeve
3 is disposed in the opening 14 and is partly exposed
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to the photosensitive drum 4 in the developing zone.
The developing sleeve 3 is made of non-magnetic ma-
terial such as stainless steel or aluminum. During the
developing operation, it rotates in a direction indicated
by an arrow, and a magnet 13 is stationarily disposed
therein to function as a magnetic field generating
means. When the developing operation is carried out
to visualize the latent image on the photosensitive
drum 4, the developing sleeve 3 is supplied with an
AC biased DC voltage from a voltage source 15, so
that the toner is transferred onto the photosensitive
drum 4 from the developing sleeve 3 by the electric
field of the electrostatic latent image.

The toner images of different colors are transfer-
red from the photosensitive drum 4 onto the same
transfer material carried on the transfer drum 16 by
the electric potential produced by the transfer charger
17. After each of the transfer operations, the toner re-
maining on the drum is cleaned and removed by the
cleaning means 18.

Thus, a reference density pattern or patch 20 is
formed on the photosensitive drum 4, and the patch
20 is developed under a predetermined developing
condition. The reflection image density of the devel-
oped patch is detected by the photodiode 2, and the
detection is used to control the toner content.

However, in the conventional example shown in
Figure 2, the sensor comprising the LED 1 and the
photodiode 2 are easily contaminated by the toner
scattered from the developing device 9 with the result
of erroneous image density detection and therefore
erroneous toner content control.

SUMMARY OF THE INVENTION

Accordingly, it is a principal object of the present
invention to provide an image forming apparatus in
which the detecting means for detecting the test pat-
tern on the image bearing member is prevented from
contamination with the scattered toner so as to main-
tain the correct control on the basis of the detection.

It is a further object of the present invention to
provide an image forming apparatus in which the to-
ner image is detected so that the result of the devel-
opment is used to control an image forming condition,
so that the control accuracy is improved.

According to an aspect of the present invention,
there is provided an image forming apparatus, com-
prising: an image bearing member movable along an
endless path; electrostatic latent image forming
means for forming an electrostatic latent image on an
image bearing member; developing means for devel-
oping the latent image with toner into a toner image;
transfer means for transferring the toner image from
said image bearing member onto a transfer material,
wherein said latent image forming means, said devel-
oping means and said transfer means are disposed in
the order named with respect to a direction of move-
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ment of said image bearing member during image for-
mation; detection pattern image forming means for
forming a predetermined pattern image on said im-
age bearing member; detection pattern detecting
means, disposed downstream of said transfer means
with respect to the movement direction of said image
bearing member and disposed faced to said image
bearing member, for detecting a state of the detection
pattern; and control means for controlling an image
forming condition of said image forming apparatus in
accordance with a detection by said detecting means.

These and other objects, features and advantag-
es of the presentinvention will become more apparent
upon a consideration of the following description of
the preferred embodiments of the present invention
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a sectional view of an image forming
apparatus according to an embodiment of the present
invention.

Figure 2 is a sectional view of a conventional im-
age forming apparatus.

Figure 3 is a flow chart of sequential operations
of Figure 1 apparatus.

Figure 4 illustrates a part of an image forming ap-
paratus according to a fifth embodiment of the pres-
ent invention.

Figure 5 is a sectional view of the image forming
apparatus according to the fifth embodiment of the
present invention.

Figure 6 is a flow chart of sequential operations
of the apparatus of the fifth embodiment.

Figure 7 is a block diagram of a control system for
the apparatus according to the fifth embodiment.

Figure 8 is a flow chart of the sequential opera-
tions according to the sixth embodiment of the present
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiment 1

Referring to Figure 1, there is shown an image
forming apparatus according to a first embodiment of
the present invention. In Figure 1, the elements 1 - 4,
9 - 18 and 20 are similar to those in Figure 2, and the
detailed description thereof are omitted for simplicity.
The apparatus of Figure 1 includes a pushing means
21, a CPU 22 and a cleaning means 25 for cleaning
the transfer drum.

In this embodiment, as shown in Figure 1 the LED
1 and the photodiode 2 are disposed downstream of
the transfer position where the transfer drum 16 is
provided, that is, away from the developing device 9
with the transfer drum 16 disposed therebetween. Al-
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though not shown, the partition wall 10 is opened at
the front and rear sides to provide communication of
the developer between the developer chamber 11 and
the stirring chamber 12.

The image forming operation in the image form-
ing apparatus shown in Figure 1, is substantially the
same as in the conventional apparatus of Figure 2.
However, when the test pattern or patch 20 for the to-
ner content control is developed by the developing de-
vice 9, the CPU 22 produces a signal to prevent gen-
eration of the image transfer potential of the transfer
charger 17, thus changing the operational state of the
transfer charger 17.

Figure 3 shows the sequential operations of this
apparatus. At step S101, an electrostatic latent image
of a usual image or a patch pattern is formed by the
charger 23 and the light information 24 and is visual-
ized by the developing device 9 at step S102.

At step S103, the discrimination is made as to
whether the image is the patch pattern or the usual im-
age. If it is the patch, the transfer current to the trans-
fer charger 17 is stopped or reduced at step S104 so
as to prevent the patch image from being transferred
onto the transfer sheet on the transfer drum 16. At
step S105, the patch image is illuminated by the LED
1, and the light reflected thereby is detected by the
photodiode 2. The output of the photodiode 2 is com-
pared with a reference level. In accordance with the
difference from the reference level, the toner is sup-
plied.

At step S1086, the toner image of the patch is re-
moved by the cleaning means 18.

If the discrimination at step S103 indicates that
the image is the usual image, the transfer current is
supplied to the transfer charger 17 at step S107 so as
to transfer the toner image-onto the transfer material
at step S108.

As will be understood, the patch reading sensor
comprising the LED 1 and the photodiode 2 is dis-
posed downstream of the transfer drum 16 with re-
spect to the movement direction of the periphery of
the image bearing member. When the patch 20 pass-
es on the transfer drum 16, the charge of the transfer
drum 16 is removed, or it is charged to the polarity
which is the same as the toner charge, when the patch
20 passes on the transfer drum 16. By doing so, the
patch image is stably read without contamination of
the sensor surfaces.

Embodiment 2

When the usual toner image is transferred from
the photosensitive drum 4 onto the transfer material
on the transfer drum 16, the pushing means 21 in the
form of a sheet made of polyethylene or a rod pushes
the transfer material supporting sheet of the transfer
drum 16 to provide the proper nip pressure. In this em-
bodiment, the pushing means 21 is released when the
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patch 20 passes by the transfer drum to prevent the
transfer of the patch image to the transfer drum or the
transfer material thereon. For the purpose of this re-
lease, the pushing means 21 is rotated or moved.

Embodiment 3

In this embodiment, the voltage applied to the
transfer charger during rotation of the photosensitive
drum is opposite when the usual image is at the trans-
fer position from that when the patch image 20 is at
the transfer position.

For example, the used toner is charged to the
negative polarity, and therefore, the potential of the
transfer drum is positive when the usual toner image
is to be transferred onto the transfer material. In this
case, when the patch image 20 passes by the transfer
drum 16, the negative potential is produced.

Embodiment 3 may be combined with Embodi-
ment 2.

Embodiment 4

In this embodiment, the sensor comprises an LED
1 and a photodiode 2 which are disposed at the op-
posite side of the developing device 9 from the trans-
fer drum 16. The density detecting patch includes 16
tone gradation levels formed at predetermined timing
and is used as information for controlling image form-
ing conditions. On the basis of the detection, arelation
between an input pulse and output density, is deter-
mined. Then, a tone gradation correcting function
(LUT ... look-up table) is determined. Using the cor-
rection function LUT, the image forming condition or
conditions are changed. Examples of the image form-
ing conditions include the degree of charging, the ex-
posure amount, the level of developing bias, the
transfer bias and a combination of them.

According to the embodiments 1 - 4, the density
detecting means for detecting the toner image formed
on the photosensitive member, is disposed at an op-
posite side of the transfer means from the developing
means. Therefore, the contamination of the detecting
surface or surfaces of the density detecting means
can be prevented from being contaminated with the
toner, and therefore, the density detecting operation
is stabilized.

The transfer bias voltage application is changed
s0 as to prevent the toner image during the patch de-
tecting operation, when the transfer drum is used.
Therefore, the transfer drum is also prevented from
contamination. The present invention is effective
when the transfer drum is replaced with an intermedi-
ate image transfer material or a transfer material con-
veying belt.
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Embodiment 5

Referring to Figures 4 and 5, the description will
first be made as to the general arrangement of an im-
age forming apparatus according to a fifth embodi-
ment.

The image forming apparatus of this embodiment
is capable of forming color images and comprises plu-
ral image forming stations. Figure 4 shows only one
of such stations, and Figure 5 shows all of the sta-
tions.

Referring to Figure 5, the image forming appara-
tus is shown as being of a laser beam printer type and
comprises four photosensitive drums 26M, 26C, 26Y
and 26K and optical scanning means therefor using
plural laser beams.

There are four image forming stations each hav-
ing the electrophotographic photosensitive member
each of the photosensitive drum. The number of im-
age forming stations corresponds to the number of
colors. The toner image on the photosensitive drum
formed at each of the image forming stations is trans-
ferred onto the transfer drum conveyed on a transfer
belt 31a to face the transfer material to the photosen-
sitive drums sequentially.

The image forming stations Pm, Pc, Py and Pk
are for magenta, cyan, yellow and black colors, re-
spectively, and are provided with the photosensitive
drums 26M, 26C, 26Y and 26K, respectively. The
photosensitive drums are rotated in the direction indi-
cated by arrows (clockwise direction). Around each of
the photosensitive drum 26M, 26C, 26Y and 26K,
there are a primary (corona) charger 27M, 27C, 27Y
or 27K, optical scanning means 28M, 28C, 28Y or
28K, a developing device 29M, 29C, 29Y or 29K, and
a cleaning device 30M, 30C, 30Y or 30K.

An image transfer means 31 constituting image
forming means comprises a transfer belt 31a common
to all of the image forming stations, transfer chargers
31M, 31C, 31Y and 31K for the respective transfer
stations. In the full-color image forming operation, the
transfer material P conveyed in the predetermined di-
rection on the transfer drum 31a, receives sequential-
ly the toner images of the different colors from the
photosensitive drum. Polyethylene sheets 41M, 41C,
41Y and 41K are disposed below the photosensitive
drums 26M, 26C, 26Y and 26K, respectively to pro-
vide the proper nip pressure between the photosen-
sitive drum and the transfer belt 31a, that is, the trans-
fer belt 31a is pushed upwardly by the sheets. The
sheets are rotatable to take contact and non-contact
positions, thus permitting contact and non-contact be-
tween the photosensitive drum and the transfer belt.

The transfer material P is supplied from a sheet
feeding cassette 38, and the transfer material P after
being subjected to the transfer step is separated from
the photosensitive drum and is discharged onto a tray
40 after being subjected to an image fixing operation
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of a fixing device 39.

The scanning optical means 28M, 28C, 28Y and
28K each include a laser source not shown, a rotat-
able polygonal mirror for scanning the laser beam
from the laser source, an f-Olens for condensing the
scanning beam on the photosensitive drum surface
along a generating line direction of the photosensitive
drum, a reflecting mirror for deflecting the beam and
a beam detector for detecting a predetermined posi-
tion of the scanning beam.

Figure 4 shows an enlarged view of a fourth sta-
tion in which the image is developed with black toner.
The other three stations have the similar structure.

In Figure 4, there is shown a potential sensor 42K
to detect the surface potential of the photosensitive
drum 26K. A potentiometer 45 is connected with the
potential sensor 42. The potentiometer 45 is connect-
ed to a controller 46, and the surface potential infor-
mation on the photosensitive drum 26K is transmitted
to a controller 46. A developer content sensor 44 is
provided so as to properly supply the toner. More par-
ticularly, the toner is supplied in accordance with a
signal produced from a developer content sensor 44
to maintain a constant developer content in the devel-
oping device 29K, the developer content being deter-
mined by the ratio of the toner and the carrier. The
known developer content sensor is of light reflection
type, an inductance type, a patch detection type or the
like. The information of the developer content sensor
44 is transmitted to the controller 46.

A test patch 47 which is a pattern formed on the
photosensitive drum to permit detection of the toner
density, and is transferred onto the transfer belt 31a
as a visualized image. It may be a step patch having
8 or 16 different tone gradation levels from the mini-
mum density level to the maximum density level, or
may be a single density level patch. The test patch
pattern is formed as a latent image on the photosen-
sitive drum by a test pattern generator, and is visual-
ized by the developing device 29K.

A patch image density sensor 43 function as the
density detecting means and is disposed at an oppo-
site side of the transfer station from the developing de-
vice 29K, An output of the patch image density sensor
42K is supplied to the controller 46. The controller 46
also functions to control the scanning optical system
28K so as to change the quantity of the laser light to
provide proper image forming conditions in accor-
dance with the potential information, the developer
density information and the patch density information.

The material of the transfer belt 31a may be poly-
urethane material, polycarbonate material, PVdF
(polyvinylidene fluoride) or the like. In this embodi-
ment, the toner has an average particle size of 3 - 20
microns and comprises polyester resin and coloring
pigments dispersed therein. The toner powder con-
tains silica particles. Depending on the colors, the ma-
terials may be styrene-acryl resin material, and the
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coloring material may be carbon black, benzene yel-
low pigment, anthraquinone dye, copper phthalocya-
nine pigment.

In this apparatus, the transfer efficiency is deter-
mined on the basis of the density of the test patch pat-
tern 47, and on the basis of the determination, the im-
age density is stabilised.

Referring to Figure 6, the operation will be descri-
bed in detail. At step S101, the test patch latent image
is formed on each of the photosensitive drums 26M,
26C, 26Y and 26K. The test patch comprises 8 bit lin-
ear density levels from 00 (white) to FF (black), and
therefore, the test patch latent image is expressed as
FFH. Atstep S102, the latentimages are visualised by
the developing devices 29M, 29C, 29Y and 29K, re-
spectively. At step S103, the pushing films 41M, 41C,
41Y and 41K are placed at a non-contact position rel-
ative to the transfer belt 31a, so that the transfer belt
31a is spaced from the photosensitive drum. At step
S104, the image density of the test patch pattern is
optically detected and converted to an electric signal
by the patch image density sensor 43. At step S105,
the photosensitive drum is cleaned so that the resid-
ual toner is removed.

At step S106, the test patch latent image is
formed in the same manner as with step S101. At step
S107, the latent image is visualised in the same man-
ner as in step S102.

At step S108, the pushing sheets 41M, 41C, 41Y
and 41K are moved to the upward position to cause
the transfer belt 31a to contact the photosensitive
drum, and transfer currents are applied to the transfer
chargers 31M, 31C, 31Y and 31K when the test patch
patterns 47 are in the respective image transfer sta-
tions, so that the test patch patterns 47 are transfer-
red onto the transfer belt 31a by the image transfer po-
tential provided at the image transfer stations.

At step S109, the patch density sensors 43 detect
the image densities of the test patches 47 remaining
on the photosensitive drum 26M, 26C, 26Y and 26K.
At step S110, the test patch patterns 47 on the pho-
tosensitive drum 26M, 26C, 26Y and 26K are re-
moved by the cleaners 30M, 30C, 30Y and 30K, and
the test patch pattern toners on the transfer belt 31a
are removed by unshown belt cleaners.

The pre-transfer density Da determined at step
S104 and the post-transfer density Db determined at
S109 are subjected to the transfer efficiency calcula-
tion. The image forming condition or conditions are
controlled on the basis of the transfer efficiency thus
obtained.

Referring to Figure 7, the description will be made
as to the control. The pre-transfer density Da and the
post-transfer density Db are converted to digital sig-
nals by A/D converter means and are transmitted to
the controller 46, where the transfer efficiency (1 -

Db)/Da % is determined.
In parallel with the above-operation, the following
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discrimination is carried out. On the basis of the signal
from the potential sensor 42, the discrimination is
made as to whether the developing contrast potential
or the like depending on the charger 27K intended by
the controller 46 is correctly provided or not. If not, the
following transfer current control is prevented by pro-
ducing error message or the like.

If so, the discrimination is made as to whether the
toner content T/T + C) (wt. %) is deviated from the
reference density or not, on the basis of the output of
the developer density sensor 44. If it is not deviated,
the following transfer current control is carried out.

The results of the detections by the patch image
density sensor 42, the potential sensor 42 and the de-
veloper density sensor 44 are discriminated by the
controller 46. If the transfer efficiency is deviated from
85+ 5 %, the controller 46 produces instruction to the
transfer current control circuit 48 in accordance with
the deviation so as to provide the proper transfer ef-
ficiency.

In this manner, one patch image density sensor
disposed at a side of the transfer position from the de-
veloping device is enough to determine the transfer
efficiency, and therefore, to properly control the im-
age forming condition.

Embodiment 6

The fundamental structures of the apparatus of
this embodiment are the same as in the fifth embodi-
ment, and therefore, the description will be made par-
ticularly as to the different portions.

In the fifth embodiment, two image forming oper-
ation processes are carried out to form the test patch
images for determinations of the pre-transfer image
density and the post-transfer image density, respec-
tively. On the basis of the image density difference,
the transfer efficiency is calculated and controlled. In
this embodiment, the transfer efficiency is calculated
and controlled through one image forming process.
The transfer drum is rotatable in the opposite direc-
tion.

Referring to Figure 8, the operation will be descri-
bed. At step S101, the latent images of the test patch-
es FFH are formed on the photosensitive drums 26M,
26C, 26Y and 26K. At step S102, the latentimages are
visualized by the developing devices 29M, 29C, 29Y
and 29K. At step S103, the pushing films 41M, 41C,
41Y and 41K are spaced away from the belt 31a to
bring the transfer belt 31a out of contact with the
drum, so that the test patch 47 passes through the im-
age transfer station while being out of contact with the
transfer belt 31a. When the test patch 47 becomes
faced to the patch image density sensor 43M, 43C,
43Y or 43K, the image density is detected. Then, the
photosensitive drum 26M, 26C, 26Y or 26K is stop-
ped.

At step S105, the photosensitive drums 26M,
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26C, 26Y and 26K are rotated in the opposite direc-
tion, and the photosensitive drums are then stopped
when the test images are at the positions between the
transfer belt 31a and the associated developing de-
vices 29M, 29C, 29Y and 29K. At step S107, the films
41M, 41C, 41Y and 41K are contacted to the belt 31a.
Then, at step S108, the photosensitive drums are ro-
tated in the forward direction, again. When the test
patches 47 passes through the transfer position
(transfer belt 31a), the image transfer current is sup-
plied to the transfer chargers 31M, 31C, 31Y and 31K,
so that the transfer voltages are applied, and there-
fore, the test patches 47 are transferred onto the
transfer belt. The image densities of the test patches
43a remaining on the associated photosensitive
drums 26M, 26C, 26Y and 26K are detected at step
S109 by the patch density sensors 43M, 43C, 43Y
and 43K. Thereafter, the images are removed by the
cleaning means at step S110. Similarly to the fifth em-
bodiment, the transfer efficiency is calculated at step
S111.

According to this embodiment, the pre-transfer
and post-transfer image densities can be detected
through one test patch image formation.

Embodiment 7

In this embodiment, the image forming condition
is controlled on the basis of the transfer efficiency and
other factors including the maximum image density
Dmayx, a highlight reproducibility, tone gradation line-
arity or the like, so that a higher precision control is ac-
complished. As a first step, densities of a predeter-
mined pattern on the photosensitive drums 26M, 26C,
26Y and 26K are detected, and on the basis of the de-
tections, the development contrast potential (the dif-
ference between the developing bias and the light po-
tential) and the difference between the developing
bias and the dark potential, are changed to stabilize
the maximum image density Dmax and the highlight
reproducibility. As a second step, tone gradation pat-
tern is formed on the each of the photosensitive
drums 26M, 26C, 26Y and 26K. On the basis of the
linearity change, the LUT (tone gradation correcting
look-up table) is changed to correct the tone grada-
tion linearity. At step 3, the transfer efficiency is con-
trolled through the steps as in the fourth or fifth em-
bodiments, so that the image quality is stabilized.

As described, the combination with the other im-
age stabilising means is effective to stabilize the
formed image.

As described in the foregoing, according to the
Embodiments 5 - 7, the density detecting means for
detecting the image density of the pattern and the
means for forming the pattern for the image density
detection on the image bearing member, are disposed
only at an opposite side of the transfer position from
the developing means. On the basis of the detection,



1" EP 0 519 710 A2

the image transfer efficiency is determined. On the
basis of the determination in turn, the image forming
condition or conditions are controlled properly.

In the embodiments, the number of density detec-
tion sensors is the minimum, and therefore, the trans-
ferred image can be stabilized without increasing re-
quired space and cost.

While the invention has been described with ref-
erence to the structures disclosed herein, it is not con-
fined to the details set forth and this application is in-
tended to cover such modifications or changes as
may come within the purposes of the improvements or
the scope of the following claims.

Claims

1. An image forming apparatus, comprising:

an image bearing member movable along
an endless path;

electrostatic latent image forming means
for forming an electrostatic latent image on an im-
age bearing member;

developing means for developing the la-
tent image with toner into a toner image;

transfer means for transferring the toner
image from said image bearing member onto a
transfer material, wherein said latent image form-
ing means, said developing means and said
transfer means are disposed in the order named
with respect to a direction of movement of said im-
age bearing member during image formation;

detection pattern image forming means for
forming a predetermined pattern image on said
image bearing member;

detection pattern detecting means, dis-
posed downstream of said transfer means with
respect to the movement direction of said image
bearing member and disposed faced to said im-
age bearing member, for detecting a state of the
detection pattern; and

control means for controlling an image
forming condition of said image forming appara-
tus in accordance with a detection by said detect-
ing means.

2. An apparatus according to Claim 1, wherein said
detecting means forms a predetermined shaped
toner image using said latent image forming
means and said developing means.

3. An apparatus according to Claim 1, wherein said
detecting means includes a light source and a
photoreceptor.

4. An image forming apparatus, comprising:
an image bearing member movable along
an endless path;
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10.

12

electrostatic latent image forming means
for forming an electrostatic latent image on an im-
age bearing member;

developing means for developing the la-
tent image with toner into a toner image;

transfer means for transferring the toner
image from said image bearing member onto a
transfer material, wherein said latent image form-
ing means, said developing means and said
transfer means are disposed in the order named
with respect to a direction of movement of said im-
age bearing member during image formation;

detection pattern image forming means for
forming a predetermined pattern image on said
image bearing member;

detection pattern detecting means, dis-
posed downstream of said transfer means with
respect to the movement direction of said image
bearing member and disposed faced to said im-
age bearing member, for detecting a state of the
detection pattern;

control means for controlling an image
forming condition of said image forming appara-
tus in accordance with a detection of said detect-
ing means;

transfer operation control means for con-
trolling said transfer means when the detection
pattern passes through an image transfer posi-
tion where said transfer means is disposed.

An apparatus according to Claim 4, wherein said
transfer operation control means stops a bias vol-
tage to said transfer means when the detection
pattern passes through the transfer position.

An apparatus according to Claim 4, wherein said
transfer operation control means supplies to said
transfer means a voltage having a polarity oppo-
site from that during usual image transfer opera-
tion.

An apparatus according to Claim 4, wherein said
detecting means includes a light source and a
photoreceptor.

An apparatus according to Claim 4, wherein said
image forming condition control means controls a
transfer bias applied to said transfer means.

An apparatus according to Claim 4, wherein said
image forming condition control means controls a
potential of the latent image formed by said latent
image forming means.

An apparatus according to Claim 4, wherein said
image forming condition control means-controls
said developing means.
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An image forming apparatus, comprising:

an image bearing member movable along
an endless path;

electrostatic latent image forming means
for forming an electrostatic latent image on an im-
age bearing member;

developing means for developing the la-
tent image with toner into a toner image;

transfer means for transferring the toner
image from said image bearing member onto a
transfer material, wherein said latent image form-
ing means, said developing means and said
transfer means are disposed in the order named
with respect to a direction of movement of said im-
age bearing member during image formation;

detection pattern image forming means for
forming a predetermined pattern image on said
image bearing member;

detection pattern detecting means, dis-
posed downstream of said transfer means with
respect to the movement direction of said image
bearing member and disposed faced to said im-
age bearing member, for detecting a state of the
detection pattern, wherein said detecting means
detects the state before and after the detection
pattern is transferred-by said transfer means;

control means for controlling an image
forming condition of said image forming appara-
tus in accordance with a detection of said detect-
ing means; and

transfer operation control means for con-
trolling said transfer means when the detection
pattern passes through an image transfer posi-
tion where said image transfer means is dis-
posed.

An apparatus according to Claim 11, wherein said
image bearing member is rotatable in a direction
opposite from that during image formation to per-
mit the detection of said detecting means before
and after the detection pattern is transferred, by
which the states are detected by one detecting
means.

Image forming apparatus in which an electrical
image is formed on an image bearing member,
the electrical image is developed into a toner im-
age at a developing means, and the toner image
is transferred to an image support means at a
transfer means, the apparatus having means to
form a test image on the image bearing member
and means to detect the test image,

characterised in that the means to detect
the test image is downstream of the transfer
means.

Image forming apparatus according to claim 13 in
which the transfer means is operable in a transfer
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mode to transfer a toner image from the image
bearing member to the image support means,
and is operable in a non-transfer mode to allow
the test image to pass without transferring it to the
image support means.

A method of operating an image forming appara-
tus in a test mode, in which a test image is formed
on an image bearing member, and is detected by
detection means, the test image being carried
past an image transfer means for transferring im-
ages to another means,

characterised by the step of maintaining
the image transfer means in a mode for not trans-
ferring images while the test image is carried past
it.

A method of operating an image forming appara-
tus in a test mode, in which a test image is formed
on an image bearing member and is detected by
detection means,

characterised in that

the test image is transferred to another
means subsequent to its detection by the detec-
tion means, and the location of the testimage on
the image bearing means is subsequently
sensed, the location of the test image not being
cleaned between the test image detection step
and the location sensing step.

A method according to claim 16 in which the im-
age bearing member is moved in a forward direc-
tion between the step of forming the test image
and the step of detecting the test image, and is
moved in a reverse direction between the step of
detecting the test image and the step of sensing
the location.
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