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(54) Image registration device

(57)  Animage registration device for an image pro-
duction system is disclosed which adjusts any axial im-
age misregistration in situ and quasi instantaneously.
This image registration device comprises in operation a
rotating image carrying element (1) and a rotating image
receiving element (7) in rolling contact with each other

and each having a flange (41,42) co-axially mounted on
their respective shafts. The image registration device in-
cludes a further rotating element (50) in rolling contact
with the flanges (41,42) of the rotating elements to ensure
that the image carrying element axially follows the image
receiving element or vice versa to establish axial image
registration.
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Description
FIELD OF THE INVENTION

[0001] The present invention is directed to an image
registration device for an image production system for
transferring separation images of a marking substance,
including ink and toner, in register from a rotatable im-
age-carrying member to a rotatable image-receiving
member.

BACKGROUND OF THE INVENTION

[0002] Image production systems, such as printers
and copiers, often include a rotatable image-receiving
member, usually in the form of a belt or a drum, for re-
ceiving on its surface a marking substance, such as toner
or ink, in image form from a rotatable image carrying
member, usually also in the form of a drum or a belt. The
image-receiving member may either receive the image
directly onits surface or on arecording medium conveyed
on its surface. The images of marking substance are
transferred from the image-carrying member to the im-
age-receiving member in a transfer zone where the im-
age-receiving member and the image-carrying member
are in rolling contact. The transfer may take place by
means of pressure, or heat, or electrostatic forces, or
magnetic forces, or vibrational forces, or a combination
of some of the afore-mentioned forces and effects. The
image may be a monochrome image or a composite im-
age. In the latter case, to enable multi-colour printing, a
plurality of process colours and a plurality of image-car-
rying members may be provided, each image-carrying
member for carrying a separation image of the respective
process colour. Inoperation, each of the plurality ofimage
carrying members is engaged in rolling contact with the
image-receiving member along its path of rotation there-
by defining transfer zones where the separation images
of the respective process colours are sequentially trans-
ferred in registration to the image-receiving member
thereby forming a composite image of marking sub-
stance. The slightest misregistration may already lead to
visual print quality degradation. To form an accurate and
clear composite image on the image-receiving member,
the rotational and lateral position of the respective image
carrying members as well as the image receiving mem-
ber must be mutually precisely aligned and this alignment
mustbe maintained in use. Rotational position errors lead
to registering errors in the process direction, i.e. the prop-
agation direction of the medium. This phenomenon is
also referred to as tangential image misregistration. Tan-
gential image misregistration is usually controlled by ad-
equately controlling the timing of the formation of the re-
spective separation images and any subsequent image
transfers. Lateral position errors lead to registering errors
along the axis of rotation of the respective image-carrying
and/or image-receiving members, i.e. the direction per-
pendicular to the process direction. This phenomenon is
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also referred to as axial image misregistration. For in-
stance, lateral position errors may be caused by wobbling
of a rotating image-carrying and/or image-receiving
member, thermal effects resulting in variations of the di-
mensions or position of the image-carrying and/or im-
age-receiving member. To prevent or at least limit axial
image misregistration, one may opt to form register
marks in the respective process colours on the respective
image carrying member and subsequently transfer them
to the image-receiving member. By determining the axial
positions of the respective register marks on the image
receiving member or on the recording medium, an indi-
cation may be obtained for the potential axial disposition
of an image-carrying element with respect to the im-
age-receiving element or with respect to any other im-
age-carrying element. This determination may be done
by means of an image sensing device and may be done
periodically or continuously, i.e. without interrupting the
printing process. Control means and displacement
means may be provided to adjust responsive to such
indication the lateral position of one or more image-car-
rying elements and/or the image receiving element. Ex-
amples of displacement means include a lateral position-
ing motor, as disclosed in US4,135,664, or an actuator.
Although the described approach for limiting axial image
misregistation may work fine in most operating condi-
tions, it does not deal effectively with sudden changes in
the lateral position of one or more of the cycling members,
such as e.g. changes caused by leaning on or acciden-
tally pushing against the printing system. In the latter
case, printing is to be stopped and the system has to be
re-calibrated before continuing printing.

[0003] Thus itis an object of the present invention to
provide an image registration device which allows for an
improved axial image registration in all circumstances.
[0004] Itis a further object of the present invention to
provide an image registration device adjusting any axial
image misregistration in situ and quasi instantaneously
without affecting the productivity of the image production
system.

[0005] Tomeetthese objects, according to the present
invention there is provided an image registration device
for an image production system comprising

a first rotatable element for carrying images of marking
substance onits surface, the first rotatable element being
provided with a first shaft and a first flange co-axially
mounted on the first shaft adjacent the first rotatable el-
ement; and

a second rotatable element for receiving on its surface
images from the first rotatable element, the second ro-
tatable element being mounted axially parallel with the
first rotatable element such that in operation the second
rotatable element is in rolling contact with the first rotat-
able element, the second rotatable element being pro-
vided with a second shaft and a second flange co-axially
mounted on the second shaft adjacent the second rotat-
able element at the corresponding side compared to the
mounting of the first flange;
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characterised in that the image registration device further
comprises:

a third rotatable element and pressure exerting
means for pressing in operation the third rotatable
element with a predetermined pressure in rolling
contact with the first flange and the second flange
such that one of the first and second rotatable ele-
ment axially follows the other one. The image carry-
ing element may be the or one of the image forming
elements, while the image receiving element is a
conveyor roller which is engaged in contact with the
image forming element thereby defining a transfer
zone through which the recording medium is con-
veyed eitherinweb orin sheetform. Separate means
may be provided to controllably align the recording
medium with respect to the conveyor roller. Instead
of a conveyor roller also a conveyor belt may be
used. In the latter case the image receiving element
may be the backing roller which is engaged in contact
with the image forming element thereby defining a
transfer zone through which both the recording me-
dium and the conveyor belt are conveyed. Separate
means may be provided to controllably align the re-
cording medium with respect to the conveying belt
and the conveying belt with respect to the backing
roller.

[0006] The presentinvention is particularly relevant to
printers and copiers where, to enable printing on a wide
variety of recording media, an intermediate image trans-
fer member is provided to transfer an image of marking
substance originating from one or more image forming
members via the intermediate image transfer member(s)
to the recording medium. In such systems, the rotatable
image carrying member may be one of the image forming
members, while the rotatable image receiving member
may be the intermediate image transfer member. Alter-
nately, the image carrying element may be the interme-
diate image transfer member, while the image receiving
element is a conveyor roller which is engaged in contact
with the intermediate image transfer member thereby de-
fining a transfer zone through which the recording medi-
um is conveyed either in web or in sheet form.

[0007] The feature that in operation the rotating image
carrying element is enforced to axially follow the rotating
image receiving element or vice versa by a mechanic
construction using flanges on the respective rotating el-
ements and a further rotating element in rolling contact
with the flanges is advantageous as it allows to adjust
any axial mispositioning quasi instantaneously and con-
tinuously. As this takes place in the operative state, i.e.
the recording medium is fed in sheet or in web form
through the transfer zone and hence prints or copies of
images are generated, this registration process does not
negatively affect the productivity of the printer or copier.
When pressing the further rotating element towards the
flanges with a predetermined pressure, the configuration
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is such that either the image carrying element or the im-
age receiving element remains in position. In other
words, the rotatable element which maintains its axial
position despite the predetermined pressure exerted by
the pressure exerting means, is axially confined. For in-
stance, in order to axially confine one of the rotatable
elements, one may opt to rigidly connect that rotatable
element to the base support frame of the image produc-
tion system.

Preferably the axially confined element is the image re-
ceiving element. In the latter case, the image carrying
element is mounted such that it can move in the axial
direction when pressing the further rotatable element
against its flange with the predetermined pressure. In
particular the image carrying element is forced towards
the further rotatable element with a fixed force being bal-
anced against the force exerted on the flange of the im-
age carrying element by the further rotatable element
which is pressed towards the flanges with a predeter-
mined fixed pressure. By consequence, the image car-
rying element will axially follow the axially confined image
receiving element.

[0008] In an embodiment according to the present in-
vention, the pressure exerting means for pressing the
third rotatable element towards the flanges is an elastic
pressure exerting means. In particular, the elastic pres-
sure exerting means may comprise a first spring for
pressing the third rotatable element towards the first and
second flange and a second spring for pressing the
non-confined one of the first and second rotatable ele-
ment towards the third rotatable element.

[0009] In case of a printer or copier having an interme-
diate image transfer member, the axially confined ele-
ment is preferably the intermediate image transfer mem-
ber.

The image carrying element and the image receiving el-
ement may be selectively movable into and out of contact
with each other and may be independently driven. Alter-
nately, these items can be driven by the movement of
the image receiving element. The third rotatable element
usually is a cylindrical element such as e.g. a roller.
[0010] The kind of marking substance and image form-
ing member which is used depends on the imaging tech-
nigue used. Examples of imaging techniques include ink
jet, electrography including electrophotograpy, and mag-
netography. Examples of marking substance include ink,
dry particulate toner, and liquid toner. For instance in
case of electrophotography, the marking substance may
be a dry particulate toner, while the image forming mem-
ber is a drum or a belt with a photoconductive outer layer
whereon a latent image is formed and subsequently de-
veloped with toner.

[0011] In another embodiment according to the
present invention, the angle between the rotation axis of
the third rotatable element and the first shaft can be cho-
sen and set in the range from 85 degrees to 95 degrees.
To accomplish this, control means may be provided for
controlling the angle between the rotation axis of the third
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rotatable element and the first shaft.

[0012] In yet another embodiment according to the
present invention, the image receiving element of the im-
age registration device is axially confined. Instead of a
single image carrying element, a plurality of rotatable im-
age carrying elements is provided each for carrying im-
ages of marking substance on its surface, each of the
plurality of image carrying elements being provided with
a first shaft and a first flange co-axially mounted on the
first shaft adjacent the respective image carrying ele-
ment. The image registration device further comprises a
plurality of third rotatable elements and a plurality of pres-
sure exerting means, each of the plurality of pressure
exerting means for pressing in operation each of the plu-
rality of third rotatable elements with a predetermined
pressure in rolling contact with the flange of the respec-
tive image carrying element and the flange of the image
receiving element such that each of the image carrying
elements follows the axially confined image receiving el-
ement. Preferably, each of the angles between the rota-
tion axis of each of the third rotatable elements and the
shaft of the corresponding image carrying elementis sub-
stantially the same.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Figure 1 is a schematic illustration of a printer ac-
cording to an embodiment of the present invention.

Figure 2 is a schematic illustration of an image reg-
istration device according to an embodiment of the
present invention.

Figure 3 is a schematic illustration of the mounting
of an image registration device to a printer according
to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0014] In relation to the appended drawings, the
presentinvention is described in detail in the sequel. Sev-
eral embodiments are disclosed. It is apparent however
that a person skilled in the art can imagine several other
equivalent embodiments or other ways of executing the
present invention, the scope of the present invention be-
ing limited only by the terms of the appended claims.

[0015] A printing system capable of printing on sheets
of a recording medium is depicted in Fig.1. The printing
system comprises an image transfer member, which can
be moved cyclically. The image transfer member is an
endless member, such as e.g. a drum or a belt. In this
case the image transfer member is a cylindrical drum (1),
which can be moved in the direction of arrow (3). The
image transfer member is constructed of a metal sleeve,
e.g. aluminium, with an elastomeric covering (2). Option-
ally, the image transfer member may be provided with
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an outer layer of silicone rubber, or a PTFE, or a fluor-
orubber, e.g. by means of coating. One or more process
colours are available on the printing system dependent
whether it concerns a monochrome or a multi-colour
printing system. For each process colour, animage form-
ing unit (4)(5)(6) is disposed along the path of rotation of
the intermediate transfer member. Each of these image
forming units comprises a cylindrical image forming
member (7) on which a colour separation image of the
corresponding process colour is formed. In an operative
state, the image forming members are all in pressure
contact with the image transfer member, the force with
which the image forming members are pressed against
the image transfer member being at maximum 1100 N
per linear metre, e.g. 250 N per linear metre. Each image
forming member is formed of a metal drum with a pho-
to-conductive outer layer thereon, the various image
forming devices being positioned along the circumfer-
ence of the image forming member. These image forming
devices comprise a charging device (11), e.g. a corona
device, an exposing device (12), e.g. a LED array, for
image-wise exposure of the photo-conductive surface to
thereby form a latent charge image thereon, a develop-
ment device (13) for developing the latent image with
marking substance, a cleaning device (14) for removing
any residual marking substance present on the image
forming member after transfer of the developed separa-
tion image to the image transfer member. The develop-
ment device isin this case a magnetic brush development
device which comprises a magnetic roller (17) consisting
of a rotatable sleeve with a stationary magnet system
therein. The magnetic roller is positioned along the cir-
cumference of the image forming member with its surface
at short distance from the image forming member surface
without contacting it. A reservoir (18) with electrically con-
ductive magnetically attractable dry particulate toner is
positioned near the surface of each of the magnetic roll-
ers (17). Each reservoir contains toner in one of the proc-
ess colours. A stripper (19) is provided at each reservoir
to ensure that an even layer of particulate toner is applied
to the sleeve of the magnetic roller.

[0016] Also disposed along the path of rotation of the
image transfer member (1) is a rotatable counter roller
(23) and arotatable cleaningroller (30). The counter roller
is selectively movable towards and away from the image
transfer member surface with controlled pressure.
Means (not shown) are provided to drive this counter
member. When pressing the counter member against
the image transfer member surface a transfer zone is
defined through which in operation sheets of recording
medium are passed using feed means and sheet dis-
charging means. This feed means consists of co-oper-
ating conveyor rollers (21) and a guide plate (22). The
sheet discharging means includes co-operating convey-
or belts (24) (25). The rotatable cleaning roller has a tacky
surface. The cleaning roller (30) may be driven by drive
means (not shown) and is selectively movable into and
out-of an operative position in which the cleaning mem-
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ber surface is in contact with the image transfer member
surface.

[0017] In one embodiment, also referring to Fig.2, the
printer comprises an image registration device having a
plurality of image carrying elements, being the rotatable
image forming drums (7), and a rotatable image receiving
element, being the image transfer drum (1). Each of the
image forming drums has a shaft and is driven by a first
gearwheel (26) co-axially mounted thereon. Each first
gearwheel (26) engages a second gearwheel (27), which
is co-axially mounted on the driven shaft of the image
receiving drum. First gearwheel (26) and second gear-
wheel (27) are also indicated in Fig.1 in the form of inter-
rupted circles which also indicate the pitch circle of each
gearwheel. The transmission ratio between the second
gearwheel and the first gearwheel is selected to be about
the same or slightly greater than the transmission ratio
thatwould occur if the image carrying drum and theimage
receiving drum would be driven only by friction as a result
of the pressure contact. A first flange (41) is mounted
between the first gearwheel and the bearings (49) of each
of the image forming drums, while a second flange is
mounted between the second gearwheel (27) and the
bearings (49) of the image receiving drum. The image
registration device also comprises for each image form-
ing drum an associated further rotatable element (50). In
operation, pressure contact is provided between each of
these further rotating elements and both the first flange
of the corresponding image forming drum (7) and the
second flange of the image receiving drum. Means may
be provided to set the angle between the rotation axis of
each of the further rotatable elements (50) and the as-
sociated first shaft. This angle can be selected and set
in the range from 85 degrees to 95 degrees. Preferably,
each of the angles between the rotation axis of each of
the further rotatable elements and the first shaft of the
corresponding image carrying drum is substantially the
same. The further rotatable elements are rollers, further
referred to as follower rollers. A follower roller may have
a diameter in the range from 1 cm to 5 cm, more prefer-
ably from 1 cm to 2 cm, and a length in the range from 1
cm to 15 cm, more preferably from 1 cm to 5 cm. It is
advantageous to limit the mutual distance between the
first and second flange and by consequence the length
of the follower roller to minimise the influence of wobbling
of the follower roller on the axial image registration. Pref-
erably all follower rollers have substantially the same di-
mensions and all image carrying drums have substan-
tially the same dimensions. The first and second flanges
are made of stainless steel and are ring-shaped. Other
stiff materials which are sufficiently resistant against wear
may however also be used. The flanges typically have a
limited thickness of e.g. about 2 mm. The thickness is
the dimension in axial direction. The outer diameter of
the ring-shaped flanges is preferably smaller than the
outer diameter of the corresponding drum. More prefer-
ably the ratio between the outer diameter of the second
flange and the diameter of the first flange is about the
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same as the transmission ratio between the second and
first gearwheel. Doing so assures a slipless rolling con-
tact between the follower roller and the corresponding
flanges. Optionally for each flange a scraping blade may
be provided for contacting the contact surface thereof to
remove any contaminants, including marking substance,
present thereon. Preferably, these scraping blades are
made of polyimide.

[0018] By axially confining the image receiving drum
and maintaining pressure contact between each of the
follower rollers and both the associated first flange and
the second flange, each of the image carrying drums is
enforced to axially follow the image receiving drum.
There are several implementations possible. An exem-
plary implementation is depicted in Fig.3. In particular,
Fig.3 schematically demonstrates how an image regis-
tration device is mounted to the printer and which pres-
sure exerting means (47)(48) is provided to establish and
maintain rolling contact in operation between a follower
roller and the flanges (41) (42) on the image carrying
drum (7) and the image receiving drum respectively. Rig-
id connections (51) are provided connecting the image
receiving drum to the base support frame (43) of the print-
er. The image carrying drum is mounted to the drum sup-
port frame which is rigidly connected to an intermediate
support frame (44). This intermediate support is sus-
pended on the base support frame (43) by means of two
leave springs (46) such that it is able to move in the axial
direction but is confined in the tangential direction. A
pre-tensioned pulling spring (47) is provided between the
intermediate support frame and the base support frame,
which exerts a first force on the image carrying drum to
push the image carrying drum towards the follower roller.
A pre-tensioned pushing spring (48) is provided between
the follower roller and the intermediate support frame
which exerts a predetermined second force on the fol-
lower roller to push the follower roller against the first
flange (41) and the second flange (42). The pre-tension-
ing of the respective springs should be such that the first
force is smaller than the second force. Preferably this
first force is in the range between 20 and 80 percent of
the second force. More preferably, the first force is be-
tween 30 and 50 percent of the second force. The second
force is typically about 30N.

[0019] In operation, in order to reproduce an image on
a printing system, a sequence of printing signals is gen-
erated. Responsive to this sequence of printing signals
the printing system sequentially forms the respective
separation images of marking substance of the corre-
sponding process colour on the respective image forming
members (7). In the respective pressure contact zones
with the image transfer, the respective separationimages
are sequentially transferred to the image transfer mem-
ber to thereby form a multi-colour image thereon. To en-
sure that a registered multi-colour image is formed on
the image transfer member, the separation images need
tobetransferred to the image transfer member in register.
The registration inthe tangential direction is amongst oth-
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ers accomplished by accurately timing the respective
separation image formation and transfer processes and
by the direct mechanical coupling between the image
forming members and the image transfer member using
gearwheels (26)(27). The registration in the axial direc-
tion between the respective separation images is accom-
plished by using the image registration device of Fig.2
and Fig.3 by providing for each image forming drum a
follower roller which in operation is in rolling contact with
both the flange on the associated image forming drum
and the axially confined image transfer drum. Each fol-
lower roller is pressed towards the flange of the corre-
sponding image forming drum and the flange of theimage
transfer drum with a second force exerted by spring (48)
and being greater than the first force resulting from spring
(47) and used for pressing the image forming drum to-
wards the follower roller. The configuration is such that
in balance, i.e. when the first force is equal to the force
exerted by the follower roller on the flange of the image
forming drum, the image forming drum and the image
transfer drum are in a position resulting in perfect axial
registration. When all the image forming drum are in bal-
ance, a registered multi-colour image is formed on the
image transfer member. When one of the image forming
drumisintemporarily unbalance, e.g. caused by a person
leaning on the printer, the pressure of the associated
rotating follower roller on the flange of the image forming
drum will quasi instantaneously change thereby enforc-
ing the image forming drum to axially follow the image
transfer drum. Hence such disruption will have no or only
limited influence on the registration of the images.

The registered multi-colour toner image on the image
transfer member is heated by means known per se so
that the marking substance, in casu dry particulate toner,
softens and is rendered tacky. The printing system is
such that the respective separation images of marking
particles are formed complementary. This means that
marking particles of a process colour are accumulated
on the free surface of the image-carrying member and
substantially not on coloured marking particles already
accumulated on the image-carrying member. Substan-
tially not means that any superimposed marking particles
of different process colours may not lead to visual defi-
ciencies, i.e. visual with the naked human eye, in the
finally printed image.

The printing system subsequently transfers the regis-
tered multi-colour toner image to a sheet of a recording
medium which is controllably fed at the appropriate time
by the conveyor rollers (21) through the transfer zone
defined by establishing pressure contact between the ro-
tating image transfer member and the rotating counter
member. The sheet carrying the printed image is subse-
quently discharged by the co-operating conveyor belts
(24) and (25). The image transfer member is further ad-
vanced towards the cleaning zone where any contami-
nants present on its surface may be removed by trans-
ferring them to the tacky surface of the rotating cleaning
roller (30).
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Claims

1. Animagerregistration device for animage production
system comprising
a firstrotatable element for carrying images of mark-
ing substance on its surface, the first rotatable ele-
ment being provided with a first shaft and a first
flange co-axially mounted on the first shaft adjacent
the first rotatable element; and
a second rotatable element for receiving on its sur-
face images from the first rotatable element, the sec-
ond rotatable element being mounted axially parallel
with the first rotatable element such that in operation
the second rotatable elementisin rolling contact with
the first rotatable element, the second rotatable el-
ement being provided with a second shaft and a sec-
ond flange co-axially mounted on the second shaft
adjacent the second rotatable element at the corre-
sponding side compared to the mounting of the first
flange;
characterised in that the image registration device
further comprises:

a third rotatable element and pressure exerting
means for pressing in operation the third rotat-
able element with a predetermined pressure in
rolling contact with the first flange and the sec-
ond flange such that one of the first and second
rotatable element axially follows the other one.

2. An image registration device as recited in claim 1,

wherein only one of the first and second rotatable
element is axially confined such that the other
non-confined one axially follows the confined one.

3. An image registration device as recited in claim 2,

wherein the pressure exerting means is an elastic
pressure exerting means.

4. An image registration device as recited in claim 3,

wherein the elastic pressure exerting means com-
prises a first spring for pressing the third rotatable
element towards the first and second flange and a
second spring for pressing the non-confined one of
the first and second rotatable element towards the
third rotatable element.

5. An image registration device as recited in claims 2

to 4, wherein the image production system compris-
es a base support frame, and wherein the axially
confined one of the first and second rotatable ele-
ment is rigidly connected to the base support frame.

6. An image registration device as recited in any pre-

ceding claim, wherein the angle between the rotation
axis of the third rotatable element and the first shaft
is in the range from 85 degrees to 95 degrees.
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An image registration device as recited in claim 6,
further comprising control means for controlling the
angle between the rotation axis of the third rotatable
element and the first shaft.

An image registration device as recited in claims 2
to 7, wherein the axially confined one of the first and
second rotatable element is the second rotatable el-
ement.

An image registration device as recited in claim 8,
wherein the first rotatable element is replaced by a
plurality of first rotatable elements each for carrying
images of marking substance on its surface, each
being provided with a first shaft and a first flange
co-axially mounted on the first shaft adjacent the re-
spective first rotatable element, the image registra-
tion device further comprising a plurality of third ro-
tatable elements and a plurality of pressure exerting
means, each of the plurality of pressure exerting
means for pressing in operation each of the plurality
of third rotatable elements with a predetermined
pressure in rolling contact with the first flange and
the second flange such that each of the plurality of
first rotatable elements follows the axially confined
second rotatable element.

An image registration device as recited in claim 9,
wherein each of the angles between the rotation axis
of each of the third rotatable elements and each first
shaft of the corresponding first rotatable element is
substantially the same.

10

15

20

25

30

35

40

45

50

55

12



EP 1637934 Al

o



EP 1637934 Al

A
41/3@
= 26~
42—/? ﬁ\so
£ 22
) 27-—F
2
= B 49




Fig.3

49

25%5%5

43

EP 1637934 Al

4344400444444 4404440400444840488094405048481

0549484944584 44 4

47

45

46 ~_

49

48

50
51

51

~—49

10

42



w

EPO FORM 1503 03.82 (P04C01)

P)

EP 1637934 Al

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 05 10 8099

DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (Int.CL.7)
A DE 31 38 755 Al (TOKYO SHIBAURA DENKI K.K;|1-10 G03G15/00
KABUSHIKI KAISHA TOSHIBA, KAWASAKI,
KANAGAWA) 6 May 1982 (1982-05-06)
* page 18, line 24 - page 19, line 37;
figures 20,21 *
A PATENT ABSTRACTS OF JAPAN 1
vol. 2003, no. 02,
5 February 2003 (2003-02-05)
-& JP 2002 287570 A (BROTHER IND LTD),
3 October 2002 (2002-10-03)
* abstract *
A PATENT ABSTRACTS OF JAPAN 1
vol. 1996, no. 07,
31 July 1996 (1996-07-31)
-& JP 08 063043 A (RICOH CO LTD),
8 March 1996 (1996-03-08)
* abstract *
----- TECHNICAL FIELDS
SEARCHED (Int.CL.7)
GO3G
B65H
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 7 October 2005 Lipp, G
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A:technological backgroUnd e ettt et a et et e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

11




EPO FORM P0458

EP 1637934 Al

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 05 10 8099

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

07-10-2005
Patent document Publication Patent family Publication
cited in search report date member(s) date
DE 3138755 Al 06-05-1982  JP 1018426 B 05-04-1989
JP 1546720 C 28-02-1990
JP 57060347 A 12-04-1982
JP 2002287570 A 03-10-2002 US 2002141780 Al 03-10-2002
JP 08063043 A 08-03-1996  JP 3349596 B2 25-11-2002

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12



	bibliography
	description
	claims
	drawings
	search report

