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Description

BACKGROUND OF THE INVENTION

(1) Field of the Invention

[0001] The present invention relates to a sheet con-
veying system for use in image forming apparatus such
as copiers, facsimile machines etc., in particular relating
to a sheet conveying system for conveying a sheet from
the image forming portion to the fixing portion as well as
conveying a sheet from the paper feed portion to the
image forming portion.

(2) Description of the Related Art

[0002] In a conventional digital color copier having im-
age forming units of different colors, arranged in parallel
to each other, a sheet conveyer belt is arranged oppos-
ing the image forming units of different colors and is
used to convey the sheet along the image forming units
of different colors, whereby the toner image of each
color is transferred to the sheet superimposing one over
another, and the thus transferred toner images of differ-
ent colors are fixed to thereby form a full-color image.
[0003] In an image forming apparatus of this type,
since image forming in the black mode is more frequent-
ly used than that in the full-color mode, if during image
forming for only black images, image forming units of
other colors (cyan, magenta and yellow) are kept in con-
tact with the sheet conveyer belt, these image forming
units degrade due to their friction with sheet conveyer
belt. In order to prevent this degradation, the photosen-
sitive members of the image forming units of these three
colors need to be driven. This leads to lowering of the
durability of the image forming units and the necessity
of extra power consumption because the image forming
units which are not required for the designated image
forming are driven. In order to eliminate these problems,
the image forming units for other than that for black im-
aging may be arranged so as to be able to move into
and out of contact with the sheet conveyer belt, so that
the image forming units other than that for black imaging
are kept away from the sheet conveyer belt during im-
age forming for only black images.
[0004] However, when the image forming units are
configured to move into and output of contact with the
sheet conveyer belt, toner images of the four colors are
liable to be misregistered from one another when the
toner images are superimposed one over another for
full-color image formation. In order to prevent this, Jap-
anese Patent Application JP-A-10 078 708 has been
disclosed.
[0005] In the image forming apparatus disclosed in
Japanese Patent Application JP-A-10 078 708, the im-
age forming unit for black imaging is arranged on the
most downstream side with respect to the sheet convey-
ing direction, that is, in proximity to the fixing unit and

the upstream part of the sheet conveyer belt is allowed
to move into and out of contact with the image forming
units on the upstream side.
[0006] However, in a configuration where the image
forming unit for black imaging is arranged on the most
downstream side and the upstream part of the sheet
conveyer belt is allowed to move into and out of contact,
the sheet entrance position moves greatly, that is, the
relative positional relationship between to the paper
feed portion and the sheet conveyer belt varies greatly,
posing a problem in that the positional precision of sheet
alignment lowers for sheet conveyance.
[0007] In EP-A-0 496 375, a sheet conveying system
according to the precharacterizing part of claim 1 is dis-
closed. In this known apparatus, a first and a second
guide element can be shifted in order to change their
relative positional relationship , and a third guide ele-
ment is disposed there between so as to move its posi-
tion in conformity with the position of the second guide
element. But there is no measure to reliably separate
and guide the sheet from the first guide element and pre-
vent occurrence of sheet jamming.
[0008] In EP-A-0 610 790, a recording sheet finishing
apparatus is disclosed, comprising a first guide element
in form of receiving roller, and second and third guide
elements in form of switching gates switchable so as to
feed a paper sheet to one of different conveying paths.
[0009] US-A-5 765 082 discloses a color image form-
ing apparatus having a shiftable transfer conveyor belt
as a guide element for a paper sheet. However, there is
no description how the sheet can be transferred to a sec-
ond guide element.
[0010] US-A-5 771 434 discloses an image forming
apparatus including a transferring and conveying sys-
tem, where a sensor is provided indicating that a sheet
has been separated from a sheet conveying belt.

SUMMARY OF THE INVENTION

[0011] In order to solve the above problem, the
present invention is configured as follows:
[0012] In accordance with claim 1, a sheet conveying
system includes:

a first guide element for guiding a sheet conveyed
by a sheet conveying unit;
a second guide element disposed downstream of
the first guide element with respect to the sheet con-
veying direction; a third guide element disposed be-
tween the first guide element and the second guide
element for introducing the sheet guided by the first
guide element to the second guide element;
a shifting unit for shifting the position of the first or
second guide element in order to change the rela-
tive positional relationship between the first and
second guide elements, wherein the third guide el-
ement is transformed and/or made to move its po-
sition in conformity with the position of the first or

1 2



EP 1 014 208 B9 (W1B1)

3

5

10

15

20

25

30

35

40

45

50

55

second guide element shifted by the shifting unit,
and is characterized in that
said third guide element comprises a separating
member having an upstream end part abutting
against said first guide element for separating the
sheet retained on the sheet conveying unit and
guiding the sheet to the downstream side with re-
spect to the sheet conveying direction, the separat-
ing member being adapted to move from a first po-
sition to a second different position so as to follow
the movement of the first guide element with re-
spect to the second guide element while remaining
abutted against it when the first or second guide el-
ement is moved by the shifting unit.

[0013] In accordance with claim 2, the sheet convey-
ing system of claim 1 is characterized in that the shifting
unit (16; 24) comprises

a first switching unit for switching the state of the
sheet conveying unit (213) on the downstream side
with respect to the sheet conveying direction, be-
tween a first conveyance position and a second
conveyance position; and [deletion(s)]
a second switching unit for switching the separating
member between said first position and said second
position; so that when the state of the sheet con-
veying unit is switched by the first switching unit
from the first conveyance position to the second
conveyance position, the second switching unit
switches the state of the separating member from
the first position to the second position to change
the abutment position of the end part, on the up-
stream side with respect to the sheet conveying di-
rection, of the separating member upon the sheet
conveying unit.

[0014] In accordance with claim 3, the sheet convey-
ing system having the above first aspect is character-
ized in that the sheet conveying unit rotates about a first
pivot located on the upstream side with respect to the
sheet conveying direction when the conveyance posi-
tion is switched by the first switching unit; and the sep-
arating member rotates about a second pivot located on
the side opposite to the direction of the movement of the
sheet conveying unit from the first conveyance position
to the second conveyance position, with respect to the
horizontal line passing through the contact point be-
tween the sheet retaining surface of the sheet conveying
unit and the sheet guide surface of the separating mem-
ber.
[0015] In accordance with claim 4, the sheet convey-
ing system having the above second aspect is charac-
terized in that the rotational arc locus of the sheet con-
veying unit about the first pivot differs from the rotational
arc locus of the separating member about the second
pivot.
[0016] In accordance with claim 5, the third guide el-

ement comprises a sheet guide element being axially
supported on a rotary shaft so that its state is switched
from the first guidance position to the second guidance
position as the separating member is switched by the
second switching unit from the first position to the sec-
ond position.
[0017] In accordance with claim 6, the sheet convey-
ing system is characterized in that the first guide ele-
ment is configured of the sheet conveying unit that con-
veys a sheet by attracting it thereto and which is mova-
ble by said unit; and the third guide element is config-
ured of said separating member having its upstream end
part which is abutted against the first guide element and
moves integrally therewith when the first guide element
is moved by the shifting unit and a downstream side
sheet guide element which is transformed and/or made
to move its position in conformity with the movement of
the first guide element.
[0018] In accordance with claim 7, the sheet convey-
ing system according to claim 6 is characterized in that
a projection is formed on the upstream end part of the
second guide element or on the downstream end part
of the third guide element in such a manner that the pro-
jection abuts the downstream side sheet guide of the
third guide element or the sheet guide surface of the
second guide element in order to create spacing be-
tween the downstream side sheet guide and the sheet
guide surface of the second guide element, preventing
the former from coming into contact with the latter.
[0019] In accordance with claim 8, the sheet convey-
ing system according to claim 1 is characterized in that
the third guide element further comprises a sheet de-
tecting unit having a sheet detecting piece projected
from the guide surface of the third guide element; and
the sheet detecting unit is arranged so as to integrally
move with the first or second guide element as it is
moved by the shifting unit.
[0020] In accordance with claim 9, the sheet convey-
ing system according to claim 1 is characterized in that
the third guide element is configured of said or separat-
ing member having abutted on the first guide element
and a downstream side sheet guide pivotally supported
by a shaft on the upstream end side thereof; and a down-
stream end part of the downstream side sheet guide
abuts the second guide element so that the abutment
point serves as the point of action for rotating the down-
stream side sheet guide when the first or second guide
element is moved by the shifting unit.
[0021] In accordance with claim 10, the sheet convey-
ing system is characterized in that the third guide ele-
ment is made to move its position and/or transformed in
such a way that the deflection of the sheet guiding di-
rection from the first guide element to the second guide
element when the sheets are to be conveyed and guided
is equal to or smaller than the deflection of the second
guide element, and the third guide element is made to
move its position and/or transformed in such a way that
the deflection when no sheets are to be conveyed and
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guided is larger than the deflection of the second guide
element.
[0022] When the sheet conveying system defined as
the first aspect is further configured so that the convey-
ance position of the sheet conveying unit is switched on
its downstream side, it is possible to improve the posi-
tional precision of paper alignment when a sheet is fed
to the sheet conveying unit.
[0023] Further, when the state of the sheet conveying
unit is switched by the first switching unit from the first
conveyance position to the second conveyance posi-
tion, the second switching unit switches the state of the
separating member from the first position to the second
position to change the abutment position of the end part,
on the upstream side with respect to the sheet convey-
ing direction, of the separating member upon the sheet
conveying unit. Therefore, this configuration facilitates
proper abutment of the separating member upon the
sheet conveying unit, regardless of the conveyance po-
sition of the sheet conveying unit, thus making it possi-
ble to reliably separate and guide the sheet and hence
prevent occurrence of sheet jamming.
[0024] The sheet conveying system defined in claim
3 is configured so that the sheet conveying unit rotates
about the first pivot located on the upstream side with
respect to the sheet conveying direction when the con-
veyance position is switched by the first switching unit;
and the separating member rotates about the second
pivot located on the side opposite to the direction of the
movement of the sheet conveying unit from the first con-
veyance position to the second conveyance position,
with respect to the horizontal line passing through the
contact point between the sheet retaining surface of the
sheet conveying unit and the sheet guide surface of the
separating member. Therefore, when the sheet convey-
ing unit moves, the separating member moves so as not
to apply an excessive abutment force upon the abut-
ment area on the sheet conveying unit. As a result, it is
possible to reliably prevent damage to the sheet con-
veying unit due to abutment of the separating member.
[0025] In the sheet conveying system defined in claim
4, it is possible to reliably prevent damage to sheet con-
veying unit due to abutment of the separating member,
by simply differentiating the rotational arc of the sheet
conveying unit about the first pivot from that of the sep-
arating member about the second pivot.
[0026] In the sheet conveying system defined in claim
5, the sheet guide element is axially supported on a ro-
tary shaft so that its state is switched from the first guid-
ance position to the second guidance position as the
separating member is switched by the second switching
unit from the first position to the second position. Ac-
cordingly, this configuration facilitates proper abutment
of the separating member upon the sheet conveying
unit, regardless of the conveyance position of the sheet
conveying unit, thus making it possible to reliably sepa-
rate the sheet and stably convey the sheet after sepa-
ration along the sheet guide element located down-

stream. Thus, it is possible to prevent occurrence of pa-
per jamming.
[0027] In the sheet conveying system according to the
invention, when the first or second guide element is
moved in order to change the relative positional relation-
ship between the first and second guide elements, the
third guide element is transformed and/or made to move
its position in conformity with the position of the move-
ment. Accordingly, it is possible to convey the sheet in
a stable manner without degrading the conveyance
state of the sheet from the first guide element to the sec-
ond guide element.
[0028] In the sheet conveying system defined in claim
6, since the upstream side sheet guide of the third guide
element integrally moves while abutting the first guide
element even when the first guide element, i.e., the
sheet conveying unit for conveying the sheet as attract-
ing it thereto is moved, it is possible to reliably receive
the sheet from the first guiding element and hence stably
convey it to the second guide element.
[0029] Further, in the case where, for example, the
sheet conveying unit as the first guide element is applied
to convey a sheet to the image forming portion of the
image forming apparatus and convey the sheet formed
with a toner image by the image forming portion, the
third guide element moves integrally with the first guide
element so that the third guide element will not damage
the first guide element surface, and hence it is possible
to prevent degradation of the image quality due to dam-
age when a halftone image is formed by the image form-
ing portion.
[0030] In the sheet conveying system defined in claim
7, the projection creates spacing between the down-
stream side sheet guide and the sheet guide surface of
the second guide element so that the two elements will
not come into contact with each other. Therefore, it is
possible to prevent damage to the sheet guide surface
of the second guide element due to the abutment of the
downstream side sheet guide portion.
[0031] Further, in a case where the sheet guide sur-
face of the second guide element is coated with a fluor-
oresin such as Teflon etc. in order to improve its sheet
conveyance, it is possible to reliably prevent the mem-
brane of the fluororesin from being damaged.
[0032] In the sheet conveying system defined in claim
8, since the sheet detecting is provided so as to move
integrally with the first or second guide element which
is moved by the shifting unit, the projected amount of
the sheet detecting piece of the sheet detecting unit will
not vary very much if the third guide element moves.
Thus, this configuration can realize correct detection of
the paper conveyance.
[0033] Further, since the sheet detecting unit moves
together with the first or second guide element, the tilt
of the sheet detecting unit can be minimized. For exam-
ple, in a case where conveyance of a sheet is detected
by the switching of the position of the sheet detecting
piece between the vertical position due to gravity and
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the horizontal position due to abutment during sheet
conveyance, it is possible to suppress changes in the
vertical position of the sheet detecting piece by gravity,
and hence prevent mal-detection due to the swaying of
the sheet detecting unit.
[0034] In the sheet conveying system defined in claim
9, the third guide element is configured of the upstream
side superating member abutted on the first guide ele-
ment and the downstream side sheet guide pivotally
supported by the shaft on the upstream end side thereof;
and the downstream end part of the downstream side
sheet guide abuts the second guide element so that the
abutment point serves as the point of action for rotating
the downstream side sheet guide when the first or sec-
ond guide element is moved by the shifting unit. Accord-
ingly, the abutment position between the downstream
side sheet guide and the second guide element moves
from one to the next as the third guide element moves.
In this way, the downstream side sheet guide will not
move abruptly when the third guide element moves and
hence it is possible to prevent damage to the down-
stream side sheet guide due to its collision with other
elements.
[0035] In the sheet conveying system defined in claim
10, when sheet conveyance and guidance is prohibited,
for example, during paper jam handling, the third guide
element is made to move its position and/or transformed
in such a way that the inclination of the third guide ele-
ment is larger then the inclination of the second guide
element. Therefore, a large margin of movement of the
first guide element can be taken during the paper jam
handling, thus enabling the user to easily perform paper
jam cancellation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036]

Fig.1 is an overall sectional view showing the em-
bodiment of a digital color copier of the present in-
vention;
Fig.2 is a sectional view showing a sheet conveying
system in the full-color mode in the first embodiment
of a full-color copier of the invention;
Fig.3 is a sectional view showing a sheet conveying
system in the monochrome mode in the first embod-
iment of a full-color copier of the invention;
Fig. 4 is a sectional view showing the state during
paper jam handling of a sheet conveying system in
the first embodiment of a full-color copier of the in-
vention;
Figs.5A to 5C are partially enlarged views of a sheet
conveying system in accordance with the first em-
bodiment of a digital color copier of the invention,
Fig.5A showing the state in the full-color mode, Fig.
5B showing the state in the monochrome mode and
Fig. 5C showing the state during paper jam han-
dling;

Fig.6 is a perspective view showing the essential
components of a sheet conveying system in the first
embodiment of a digital color copier of the invention;
Figs.7A to 7C are partially enlarged views of a sheet
conveying system in accordance with the second
embodiment of a digital color copier of the invention,
Fig.7A showing the state in the full-color mode, Fig.
7B showing the state in the monochrome mode and
Fig.7C showing the state during paper jam han-
dling;
Fig.8 is a partially enlarged view of a sheet convey-
ing system in accordance with the third embodiment
of a digital color copier of the invention;
Figs.9A and 9B are partially enlarged views of a
sheet conveying system in accordance with the
fourth embodiment of a digital color copier of the
invention, Fig.9A showing the state in the full-color
mode and Fig.9B showing the state in the mono-
chrome mode; and
Fig.10 is a sectional view of a comparative example
to be compared to the sheet conveying system of
the fourth embodiment of a digital color copier of the
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0037] The embodiment of a digital color copier as an
image forming apparatus of the present invention will be
described with reference to the accompanying draw-
ings.
[0038] Fig.1 is an overall sectional view showing a
configuration of a digital color copier.
[0039] A copier body 1 of this digital color copier has
an original table 111 and an unillustrated control panel
on the top thereof and has an image reading portion 110
and an image forming unit 210 within.
[0040] A recirculating automatic document feeder
(RADF) 112 is arranged on the top surface of original
table 111 in the predetermined position with resect to
the original table 111 surface, whilst being supported so
as to be opened and closed relative to original table 111.
[0041] RADF 112, first, conveys an original so that the
one side of the original opposes image reading portion
110 at the predetermined position on original table 111.
After the image scanning of this side is completed, the
original is inverted and conveyed to original table 111 so
that the other side opposes image reading portion 110
at the predetermined position on original table 111.
[0042] Then, when RADF 112 completes image scan-
ning of both sides of one original, the original is dis-
charged and the duplex copy conveying operation for a
next document is effected.
[0043] The operation of the conveyance and face in-
version of the original is controlled in association with
the whole copier operation.
[0044] Image reading portion 110 is disposed below
original table 111 in order to read the image of the orig-
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inal conveyed onto original table 111 by means of
RADF112. Image reading portion 110 includes original
scanning portion 113 and 114 which reciprocates along,
and in parallel to, the undersurface of original table 111,
an optical lens 115 and a CCD line sensor 116 as a pho-
toelectric converting device.
[0045] This original scanning portion 113 and 114 is
composed of first and second scanner units 113 and
114. First scanner unit 113 has an exposure lamp for
illuminating the original image surface and a first mirror
for deflecting the reflection image of light from the orig-
inal toward the predetermined direction and moves in a
reciprocating manner in parallel with, whilst being kept
a certain distance away from, the undersurface of orig-
inal table 111 at the predetermined speed. Second scan-
ner unit 114 has second and third mirrors which deflect
the reflected light image from the original, deflected by
first mirror of first scanner unit 113 toward the predeter-
mined direction and moves in a reciprocating manner at
a speed related to that of first scanner unit 113 and in
parallel thereto.
[0046] Optical lens 115 reduces the reflected light im-
age from the original, thus deflected by third mirror of
second scanner unit 114, so that the reduced light image
will be focused on the predetermined position on CCD
line sensor 116.
[0047] CCD line sensor 116 photoelectrically converts
the focused light image into an electric signal and out-
puts it. CCD line sensor 116 is a three-line color CCD
which can read monochrome and color images and out-
put line data as to color separation components R(red),
G(green) and B(blue). The original image information
thus obtained as the electric signal from this CCD line
sensor 116 is further transferred to an unillustrated im-
age processor where the predetermined image data
processes are performed.
[0048] Next, the configuration of image forming unit
210 and the configuration of the components related to
image forming portion 210 will be described.
[0049] Provided below image forming portion 210 is
a paper feeding mechanism 211 which separates a
sheet of paper (sheet) P, one by one, from a stack of
paper held in a paper feed cassette and feeds it toward
image forming portion 210. The paper P thus separated
and fed sheet by sheet is delivered into image forming
portion 210 with its timing controlled by a pair of regis-
tration rollers 212 located before image forming portion
210. The paper P with an image formed on its one side
is conveyed and re-fed to image forming portion 210 in
time with image forming of image forming portion 210.
[0050] Arranged under image forming portion 210 is
a conveyer and transfer belt mechanism 213. Conveyer
and transfer belt mechanism 213 is composed of a driv-
ing roller 214, an idle roller 215 and a conveyer and
transfer belt 216 wound and tensioned between the two
rollers so as to convey paper P being attracted to the
belt by electrostatic force.
[0051] Further, a pattern image detecting unit is pro-

vided under and in proximity to conveyer and transfer
belt 216.
[0052] Arranged in the paper conveyance path, down-
stream of conveyer and transfer belt mechanism 213 is
a fixing unit 217 for fixing the toner image transferred on
paper P onto paper P. Paper P having passed through
the nip between a pair of fixing rollers of fixing unit 217
passes through a conveyance direction switching gate
218 and is discharged by discharge rollers 219 to a pa-
per output tray 220 attached to the outer wall of copier
body 1.
[0053] This switching gate 218 selectively connects
the conveyance path of paper P after fixing with either
the path to discharge paper P to the outside of copier
body 1 or the path to recirculate paper P toward image
forming portion 210.
[0054] The paper P which is designated to be con-
veyed again to image forming portion 210 by means of
switching gate 218 is inverted by means of a switch-
back conveyance path 221 and then re-fed to image
forming portion 210.
[0055] Arranged above, and in proximity to, conveyer
and transfer belt 216 in image forming portion 210 are
the first image forming station Pa, the second image
forming station Pb, the third image forming station Pc
and the fourth image forming station Pd, in the above
mentioned order from the upstream side of the paper
conveyance path.
[0056] Transfer conveyance belt 216 is frictionally
driven by driving roller 214 in the direction indicated by
arrow Z in Fig.1, and carries paper P which is fed by
paper feeding mechanism 211 as stated above and se-
quentially conveys it to image forming stations Pa to Pd.
[0057] All the image forming stations Pa to Pd are of
a substantially identical configuration. Each image form-
ing station Pa, Pb, Pc and Pd has a photosensitive drum
222a, 222b, 222c and 222d, which is driven in the rota-
tional direction indicated by arrow F in Fig.1.
[0058] Provided around each photosensitive drum
222a to 222d, are a primary charger 223a, 223b, 223c
and 223d for uniformly charging photosensitive drum
222a, 222b, 222c and 222d, a developing unit 224a,
224b, 224c and 224d for developing the static latent im-
age formed on photosensitive drum 222a, 222b, 222c
and 222d, a transfer charger 225a, 225b, 225c and 225d
for transferring the developed toner image on photosen-
sitive drum 222a, 222b, 222c and 222d to paper P,
cleaning unit 226a, 226b, 226c and 226d for removing
the leftover toner from photosensitive drum 222a to
222d, in this order with respect to the rotational direction
of each photosensitive drum 222a, 222b, 222c and
222d.
[0059] Arranged above photosensitive drums 222a to
222d are laser beam scanner units 227a, 227b, 227c
and 227d, respectively. Each laser beam scanner unit
227a to 227d includes: a semiconductor laser element
(not shown) for emitting a spot beam modulated in ac-
cordance with the image data; a polygon mirror (deflect-
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ing device) 240 for deflecting the laser beam from the
semiconductor laser element, in the main scan direc-
tion; an f-theta lens 241 for focusing the laser beam de-
flected by polygon mirror 240 on the surface of photo-
sensitive drum 222a to 222d; and mirrors 242 and 243.
[0060] The pixel signal corresponding to the black
component image of a color original image is supplied
to laser beam scanner unit 227a; the pixel signal corre-
sponding to the cyan color component image of a color
original image is supplied to laser beam scanner unit
227b; the pixel signal corresponding to the magenta
color component image of a color original image is sup-
plied to laser beam scanner unit 227c; and the pixel sig-
nal corresponding to the yellow color component image
of a color original image is supplied to laser beam scan-
ner unit 227d.
[0061] In this arrangement, the static latent images
corresponding to the color separations of the original im-
age information are formed on photosensitive drums
222a to 222d. Developing units 224a, 224b, 224c and
224d hold black toner, cyan color toner, magenta color
toner, yellow color toner, respectively. The static latent
image on photosensitive drum 222a to 222d is devel-
oped by the toner of a corresponding color. Thus, the
color separations of the original image information are
reproduced as toner images of different colors.
[0062] Provided between the first image forming sta-
tion Pa and paper feeding mechanism 211 is a paper-
attraction charger (brush) 228, which electrifies the con-
veyer and transfer belt 216 surface so that paper P fed
from paper feeding mechanism 211 can be conveyed
without any slip or slide, whilst being reliably attracted
to conveyer and transfer belt 216, from the first image
forming station Pa to the fourth image forming station
Pd.
[0063] An erasing device 229 is arranged approxi-
mately right above driving roller 214 located between
the fourth image forming station Pd and fixing roller 217.
Applied to this erasing device 229 is an alternating cur-
rent for separating paper P electrostatically attracted to
conveyer and transfer belt 216, from the belt.
[0064] In the thus configured digital color copier, cut-
sheet type paper is used as paper P. When paper P is
delivered from the paper feed cassette to the guide of
the paper conveyance path of paper feeding mecha-
nism 211, the leading edge of paper P is detected by a
sensor (not shown), which outputs a detection signal,
based on which a pair of registration rollers 212 briefly
stops the paper.
[0065] Then, paper P is delivered in synchronization
with image forming stations Pa to Pd, onto conveyer and
transfer belt 216 rotating in the direction of arrow Z in
Fig.1. Meanwhile, conveyer and transfer belt 216 has
been charged in a predetermined manner by paper at-
traction charger 228 as stated above, so that paper P is
stably fed and conveyed throughout the passage of all
the image forming stations Pa to Pd.
[0066] In each image forming station Pa to Pd, the

toner image of each color is formed so that the different
color images are superimposed on the support surface
of paper P which is conveyed whilst being electrostati-
cally attracted by conveyer and transfer belt 216. When
transfer of the image formed by the fourth image forming
station Pd is completed, paper P is separated by virtue
of erasing device 229, continuously starting at its lead-
ing edge, from conveyer and transfer belt 216 and intro-
duced into fixing unit 217.
[0067] Finally, paper P having the toner image fixed
thereon is discharged through the paper discharge port
(not shown) onto paper output tray 220.
[0068] In the above description, writing to the photo-
sensitive drums 222a to 222d is performed by laser
beam scanning exposure using laser beam scanner
units 227a to 227d. However, instead of the laser beam
scanner units, another type of an optical writing system
made up of a light emitting diode array with a focusing
lens array (LED head) may be used. An LED head is
smaller in size compared to a laser beam scanner unit
and has no moving parts hence is silent. Therefore, this
LED head can be preferably used for image forming ap-
paratuses such as digital color copiers of a tandem ar-
rangement type needing a plurality of optical writing
units.
[0069] The above conveyer and transfer belt 216 is
configured so as to be in contact with photosensitive
drums 222a to 222d of image forming stations Pa to Pd
of different colors in the full-color mode, whereby the
toner images developed via image forming stations Pa
to Pd are transferred to the sheet of paper to produce a
full-color image. Conveyer and transfer belt 216 is con-
figured so as to be put in contact with only photosensi-
tive drum 222a of image forming station Pa for black im-
aging in the monochrome mode (black imaging mode)
so as to form black images only while photosensitive
drums 222b to 222d of image forming stations Pb to Pd
of other colors are never in contact. Further, conveyer
and transfer conveyer belt 216 is configured so as to be
moved down keeping its configuration as either in the
full-color mode or in the monochrome mode when jam-
ming occurs, to thereby separate itself away from pho-
tosensitive drums 222a to 222d of image forming sta-
tions Pa to Pd and create a space for allowing for re-
moval of jammed paper.
[0070] Further, a sheet conveyance guide 31, as the
third guide element, provided downstream of conveyer
and transfer belt 216 and upstream of fixing unit 217, is
configured so as to change its position or transform in
accordance with the spacing when conveyer and trans-
fer belt 216 is set away from image forming stations Pa
to Pd as stated above, to thereby stabilize sheet con-
veyance.
[0071] First, the separating mechanism of conveyer
and transfer belt 216 will be described and then sheet
conveyance guide 31 located on the downstream side
of conveyer and transfer belt 216 will be explained.
[0072] The separating mechanism of conveyer and
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transfer belt 216 will be described with reference to Figs.
2 to 4. Fig.2 is a sectional view showing the state in the
full-color mode; Fig.3 is a sectional view showing the
state in the monochrome mode; and Fig. 4 is a sectional
view showing the state during paper jam handling.
[0073] As shown in Fig.2, the first guide element, i.e.,
conveyer and transfer belt 216 is tensioned between
driving roller 214 and driven roller 215 with assist rollers
13 and a tension roller 14, and moves in the Z-direction
in the drawing, by rotation of these rollers.
[0074] Driving roller 214 and driven roller 215 are at-
tached to driving roller shaft 214a and driven roller shaft
215a, respectively. Assist rollers 13a and 13b and ten-
sion roller 14 are attached to unillustrated rotary shafts.
[0075] Driving roller shaft 214a, the rotary shafts of
the tension roller and assist rollers 13b are axially sup-
ported by a first transfer frame 11 so as to be rotatable.
Driven roller shaft 215a is axially supported by a second
transfer frame 15 so as to be rotatable.
[0076] First transfer frame 11 is rotatably supported
by driven roller shaft 215a by means of a bearing.
[0077] The rotary shaft of assist roller 13a is axially
supported by second transfer frame 15 so as to be ro-
tatable.
[0078] First transfer frame 11 retains transfer charg-
ers 225a to 225d which are resiliently urged by springs
12a to 12d toward photosensitive drums 222a to 222d,
respectively, with conveyer and transfer belt 216 in be-
tween. In this case, transfer chargers 225a to 225d are
limited so that their strokes of movement with respect to
first transfer frame 11 are constant.
[0079] Provided in second transfer frame 15 below
first transfer frame 11 is a drive mechanism 16 for pro-
ducing the separation movement of conveyer and trans-
fer belt 216. This drive mechanism 16 is configured of
a drive motor 17, transmission gears 18 and 19, a con-
veyer belt positioning shaft 20 and a female thread por-
tion 21. An output shaft 17a of drive motor 17 is formed
with gear teeth meshing transmission gear 18. Convey-
er belt positioning shaft 20 is configured of a gear portion
20a, a male thread portion 20b and an abutment portion
20c. Gear portion 20a meshes transmission gear 19
while male thread portion 20b meshes female thread
portion 21.
[0080] With this configuration, if drive motor 17 rotates
in the normal direction, conveyer belt positioning shaft
20 moves up whereas if drive motor 17 rotates in the
reverse direction, conveyer belt positioning shaft 20
moves down. Abutment portion 20c of conveyer belt po-
sitioning shaft 20 abuts the undersurface of first transfer
frame 11 so as to support first transfer frame 11 having
conveyer and transfer belt 216, driving roller 214, trans-
fer chargers 225a to 225d etc., to thereby position the
first transfer frame 11, that is, control its contact or sep-
aration with respect to photosensitive drums 222a to
222d.
[0081] By the above drive mechanism 16, in the full-
color mode, conveyer belt positioning shaft 20c moves

to the highest position to raise first transfer frame 11 to
its highest position so that conveyer and transfer belt
216 comes into contact with all image forming stations
Pa to Pd, as shown in Fig.2. In this position, the toner
images of different colors formed on photosensitive
drums 222a to 222d of image forming stations Pa to Pd
are successively transferred to paper P as it is conveyed
by conveyer and transfer belt 216.
[0082] In the monochrome mode, conveyer and trans-
fer belt 216, which has been in contact with photosen-
sitive drums 222a to 222d of all image forming stations
Pa to Pd in the full-color mode is moved as drive motor
17 turns so as to move down first transfer frame 11. Re-
sultantly, first transfer frame 11 moves downwards and
hence conveyer and transfer belt 216 on the driving roll-
er 214 side moves away from image forming station Pd
so that only photosensitive drum 222a of image forming
station Pa for black imaging is kept in contact with the
belt while image forming stations Pb to Pd of other colors
separate from the belt, as shown in Fig.3.
[0083] During the above operation, assist roller 13a
will not move together with the rotational movement
(separating movement) of first transfer frame 11 since
assist roller 13a is axially supported by second transfer
frame 15. Therefore, the contact state of conveyer and
transfer belt 216 with photosensitive drum 222a in the
transfer area between photosensitive drum 222a and
transfer charger 225a is stably maintained.
[0084] This configuration eliminates the necessity of
driving image forming stations Pb to Pd in the mono-
chrome mode in order only to convey the paper P with
a black toner image transferred thereon, to fixing unit
217, thus improving the durability of image forming sta-
tions Pb to Pd. And yet, the position of conveyer and
transfer belt 216 does not move on the entrance side of
paper P, which means that the relative positional rela-
tionship between registration rollers 212 and conveyer
and transfer belt 216 is unvaried resulting in no position-
al misalignment of paper P when it is conveyed and al-
lowing paper P to be conveyed stably.
[0085] Next, the separating mechanism of conveyer
and transfer belt 216 upon paper jam handling will be
described.
[0086] A lift mechanism 24 is arranged in the under-
side of second transfer frame 15 in Fig.2. This lift mech-
anism 24 is configured of a pair of rotary plates 25 ro-
tatably supported at support shafts 25a on both the up-
stream (driven roller 215) side and the downstream
(drive roller 214) side with respect to conveyer and
transfer belt 216, a linkage plate 27 linking rotary plates
25, and a control handle (not shown) integrally provided
with the upstream side support shaft 25a.
[0087] Rotary plates 25 and linkage plate 27 are con-
nected at linkage supports 25b. Each rotary plate 25 has
a lift roller 26. These lift rollers 26 abut cutout portions
15a formed in second transfer frame 15 so as to support
second transfer frame 15.
[0088] In the event of paper jamming, when the user
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operates the control handle, the upstream side support
shaft 25a rotates together with the upstream side rotary
plate 25. The rotation of upstream side rotary plate 25
causes the downstream side rotary plate 25 to rotate in
the same direction as upstream side rotary plate 25 by
virtue of linkage plate 27. Thereby, second transfer
frame 15 moves up and down so as to allow conveyer
and transfer belt 216 to move up and down.
[0089] Guide rollers 23 are arranged to limit second
transfer frame 15 so as not to move horizontally when
second transfer frame 15 moves up and down. In this
state, all the image forming stations Pa to Pd are not
located in proximity to conveyer and transfer belt 216,
so that the user can take the appropriate action for paper
jamming etc. , over conveyer and transfer belt 216. By
these mechanical arrangements, it is possible to create
a space between conveyer and transfer belt 216 and
photosensitive drums 222a to 222d during paper jam
handling occurs, as shown in Fig.4.
[0090] Next, description will be made of a sheet con-
veyance guide 31 which moves in linkage with the con-
tact and separation movement of conveyer and transfer
belt 216 with respect to image forming stations Pa to Pd.
[0091] As stated above, conveyer and transfer belt
216 is configured to move up or down in accordance
with the selected mode while the position of fixing unit
217 is fixed. For this reason, the paper conveyed to fix-
ing unit 217 by conveyer and transfer belt 216 must be
separated properly from conveyer and transfer belt 216
in the monochrome mode where conveyer and transfer
belt 216 is set at the lower position, in the same manner
as in the full-color mode. Improper separation may
cause jamming of paper P or may disturb the proper
conveyance of paper P into the fixing nip between fixing
rollers 217a and 217b in fixing unit 217, possibly causing
the paper to be wrinkled when it is fixed. For these rea-
sons, proper separation of paper P from conveyer and
transfer belt 216 is a must.
[0092] Arranged immediately before fixing unit 217 is
a fixer entrance sheet guide 30 as the second guide el-
ement. This fixer entrance sheet guide 30 guides paper
P to the nip between fixing rollers 217a and 217b in order
to prevent paper P from being wrinkled when paper P is
fixed by being nipped and conveyed by the fixing nip
between fixing rollers 217a and 217b of fixing unit 217.
[0093] If paper P is curved so as to form a small crest
or a shallow trough in the center of paper P with respect
to the direction perpendicular to the paper's direction of
conveyance when the leading edge of paper P enters
the nip between fixing rollers 271a and 217b, the risk of
paper P being wrinkled can be markedly reduced. How-
ever, when, for example, paper P has a crest or trough
off-center, when paper P has a large curvature, or when
paper P has a multiple number of crests and troughs
even though they are small, the probability of wrinkles
becomes markedly greater.
[0094] When the position of conveyer and transfer
belt 216 is shifted from the full-color mode to the mon-

ochrome mode, if the mid portion between fixer entrance
sheet guide 30 and conveyer and transfer belt 216 re-
mains high, the leading edge of paper P once moves up
and then moves down. So paper P enters the nip be-
tween fixing rollers 217a and 217b with its leading edge
swaying largely, resulting in a high risk of wrinkles being
formed.
[0095] Now, description will be made of the first em-
bodiment of sheet conveyance guide 31 which is con-
figured so as to make proper separation of paper P from
conveyer and transfer belt 216 by conveying paper P to
the nip between fixing rollers 217a and 217b while not
causing the leading end of paper P to sway greatly and
cause any curvature that generates wrinkles at the front
end of paper P. Fig.5A is a sectional view showing the
state of sheet conveyance guide 31 in the full-color
mode, Fig.5B is a sectional view showing the state of
sheet conveyance guide 31 in the monochrome mode
and Fig. 5C is a sectional view showing the state of
sheet conveyance guide 31 during paper jam handling.
Fig.6 is a perspective view of sheet conveyance guide
31.
[0096] As shown in Fig.5A and Fig.6, sheet convey-
ance guide 31 is composed of separation claws 32 as
the upstream side sheet guide for separating paper P
from conveyer and transfer belt 216 and a movable
sheet guide 33 as the downstream side sheet guide for
guiding paper P to fixer entrance sheet guide 30, with
separation claws 32 being arranged in cutout portions
33b (Fig.6) formed on the upstream side of movable
sheet guide 33.
[0097] Each separation claw 32 can rotate on its sep-
aration claw shaft 32a as the center axle and its front
part is urged against conveyer and transfer belt 216 by
a spring with an urging force low enough so as not to
damage conveyer and transfer belt 216.
[0098] Movable sheet guide 33 is rotatable on pivot
shaft 33a and the front part of movable sheet guide 33
abuts on the upstream end of fixer entrance sheet guide
30 by gravity.
[0099] The sheet conveyance guide 31 comprised of
separation claws 32 and movable sheet guide 33 is pro-
vided rotatably on pivot 34 as the center axle, located
on the upstream side of conveyer and transfer belt 216
as shown in Figs. 2 through 4.
[0100] This pivot 34 is located above the horizontal
line passing through the contact point A between sepa-
ration claw 32 and conveyer and transfer belt 216 on its
downstream side (is located on the opposite side with
respect to the descending direction of conveyer and
transfer belt 216 on its downstream side).
[0101] Accordingly, in the full-color mode, separation
claws 32 abut conveyer and transfer belt 216 as shown
in Fig.5A so as to separate and guide the paper P being
conveyed by conveyer and transfer belt 216 and then
movable sheet guide 33 guides it correctly into the fixing
nip between fixing rollers 217a and 217b of fixing unit
217.
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[0102] Separation claw shaft 32a and pivot shaft 33a
of movable sheet guide 33 are both supported rotatably
by first transfer frame 11, hence these move up and
down together with first transfer frame 11 by the action
of drive mechanism 16 or by the operation of lift mech-
anism 24.
[0103] Because of the above arrangement, movable
sheet guide 33 changes its position as shown in Fig.5B
with the mode change from the full-color mode to the
monochrome mode.
[0104] More specifically, when the operational mode
changes from the full-color mode to the monochrome
mode, first transfer frame 11 is moved from the state
shown in Fig.2 to the state shown in Fig.3 (where the
driving roller 214 side is moved down) by the action of
drive mechanism 16, while sheet conveyance guide 31
rotates about pivot 34 so that separation claws 32 and
movable sheet guide 33 which are axially supported by
first transfer frame 11 move down together.
[0105] At this moment the rotational arc locus of the
conveyer and transfer belt 216 differs from the rotational
arc locus of the sheet conveyance guide 31. To be more
specific, since sheet conveyance guide 31 moves to-
ward the conveyer and transfer belt 216 side, the abut-
ment point of separation claws 32 of sheet conveyance
guide 31 upon conveyer and transfer belt 216 moves
rightward, from the state shown in Fig.5A to the state
shown in Fig.5B.
[0106] Therefore, the separation claws move follow-
ing conveyer and transfer belt 216, so that they can be
set at suitable positions to correctly perform separation
of paper P while sheet conveyance guide 31 can be
moved without damaging conveyer and transfer belt
216.
[0107] In this case, since fixing unit 217 is fixed, fixer
entrance sheet guide 30 does not move. Therefore, the
pivot shaft 33a side moves down with the downstream
end of movable sheet guide 33 kept in abutment with
fixer entrance sheet guide 30, and the downstream end
of movable sheet guide 33 rotates upwards about pivot
shaft 33a. Paper P which has been separated and guid-
ed from conveyer and transfer belt 216 by separation
claws 32, is guided along movable sheet guide 33 to
reach fixer entrance sheet guide 30.
[0108] The upper surface of each separation claw 32
serves as a sheet guide surface and its downstream
side is positioned above the upper surface of movable
sheet guide 33 as a sheet guide surface. Thus, the lead-
ing edge of paper P is prevented from being caught on
the sheet guide 33 by causing the step therebetween.
[0109] The inclination of the sheet guide surface of
separation claw 32, the inclination of the sheet guide
surface of movable sheet guide 33 and the inclination
of the sheet guide surface, i.e. , the upper surface of fix-
er entrance sheet guide 30 with respect to the horizontal
become equal to each other or greater in this sequential
order.
[0110] In this way, in the monochrome mode, movable

sheet guide 33 is set in such a position that the sheet
guide surface of movable sheet guide 33 has an incli-
nation between the inclination of the sheet guide surface
of separation claw 32 and the inclination of the sheet
guide surface of fixer entrance sheet guide 30. There-
fore, the leading end of paper P separated from convey-
er and transfer belt 216 is guided by these continuously
upwardly inclined surfaces, so that the leading end of
paper P will not sway largely and can be stably guided
into the nip between fixing rollers 217a and 217b of fixing
unit 217, thus suppressing paper P from being wrinkled.
[0111] When lift mechanism 24 is operated for paper
jam handling, sheet conveyance guide 31 is further
moved down as shown in Fig.5C, compared to the mon-
ochrome mode position shown in Fig.5B.
[0112] At this moment, movable sheet guide 33 of
sheet conveyance guide 31 is inclined greatly compared
to the state shown in Fig.5B. However, since no paper
P is conveyed during paper jam handling, no problem
occurs if the inclination of movable sheet guide 33 is too
large.
[0113] Movable sheet guide 33 rotates about pivot
shaft 33a as conveyer and transfer belt 216 moves up
and down as stated above, while the downstream end
of movable sheet guide 33 is always located above the
upstream end of fixer entrance sheet guide 30 so as to
cover the upstream end of fixer entrance sheet guide
30. Therefore, if the relative positional relationship be-
tween conveyer and transfer belt 216 and fixer entrance
sheet guide 30 varies as conveyer and transfer belt 216
moves up or down, the junctions between the individual
sheet guide surfaces of separation claws 32 of sheet
conveyance guide 31, movable sheet guide 33 and fixer
entrance sheet guide 30 will not form a step that disturbs
paper conveyance, so that no jamming, flexure, etc., will
occur.
[0114] Further, since separation claws 32 move fol-
lowing conveyer and transfer belt 216, in a similar man-
ner as the movement from the state of Fig.5A to that of
Fig.5B, sheet conveyance guide 31 can be moved with-
out damaging conveyer and transfer belt 216.
[0115] On the other hand, when the apparatus state
is changed from that of Fig.5C to that of Fig.5B, and from
that of Fig.5B to that of Fig.5A, separation claws 32
move so as to run away from conveyer and transfer belt
216. Therefore, sheet conveyance guide 31 can be
moved without damaging conveyer and transfer belt
216.
[0116] Concerning the abutment point of movable
sheet guide 33 on fixer entrance sheet guide 30, abut-
ment point X1 in the full-color mode shown in Fig.5A,
abutment point X2 in the monochrome mode shown in
Fig.5B and abutment point X3 in the paper jam handling
state shown in Fig.5C are located on the sheet guide
surface of fixer entrance sheet guide 30, in this sequen-
tial order from the downstream side to the upstream.
[0117] Therefore, when the operation state is
switched to the paper jam handling state or from the full-
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color mode to the monochrome mode, movable sheet
guide 33 rotates about pivot shaft 33a with the down-
ward movement of conveyer and transfer belt mecha-
nism 213 of conveyer and transfer belt 216 so that its
inclination changes greatly. However, the rotational
force acting on movable sheet guide 33 is derived from
the abutment point of movable sheet guide 33 upon fixer
entrance sheet guide 30.
[0118] This abutment point is located at X1 around the
distal end of movable sheet guide 33 on the downstream
side, away from pivot shaft 33a when movable sheet
guide 33 rotates upward due to the downward move-
ment of conveyer and transfer belt mechanism 213.
Therefore, if conveyer and transfer belt mechanism 213
moves down quickly, movable sheet guide 33 will not
jump.
[0119] Next, description will be made of a sheet con-
veyance guide 31 configured as shown in Fig. 7 in ac-
cordance with the second embodiment of a sheet con-
veying system of the invention. Fig. 7A is a sectional
view showing the state of a sheet conveyance guide 31
in the full-color mode, Fig.7B is a sectional view showing
the state of sheet conveyance guide 31 in the mono-
chrome mode and Fig.7C is a sectional view showing
the state of sheet conveyance guide 31 during paper
jam handling.
[0120] As shown in Fig.7, a projection 30a is formed
on the upstream side of the sheet guide surface of fixer
entrance sheet guide 30 so that this projection 30a abuts
movable sheet guide 33 and supports the downstream
end of movable sheet guide 33.
[0121] The position at which this projection 30a abuts
the underside of movable sheet guide 33 shifts toward
the distal end on the downstream side of movable sheet
guide 33 as movable sheet guide 33 moves down to-
gether with the downward movement of conveyer and
transfer belt mechanism 213.
[0122] In other words, the distance from pivot shaft
33a of movable sheet guide 33 to the abutment point
becomes longer as conveyer and transfer belt mecha-
nism 213 moves down, so as to prevent movable sheet
guide 33 from jumping upward.
[0123] Movable sheet guide 33 in the full-color mode
shown in Fig.7A is set in such a position as to guide
paper P separated by separation claws 32, in a direction
slightly downward with respect to the horizontal direc-
tion and introduce it onto the sheet guide surface of fixer
entrance sheet guide 30 with reduced swaying of the
front end of paper P.
[0124] Movable sheet guide 33 in the monochrome
mode shown in Fig.7B is moved into such a position that
the sheet guide surface of movable sheet guide 33 is
inclined with respect to the horizontal direction, at a mid-
dle angle between the inclination of the sheet guide sur-
face of separation claws 32 with respect to the horizontal
direction and the inclination of the sheet guide surface
of fixer entrance sheet guide 30 with respect to the hor-
izontal direction, in order to suppress the front end of

the separated paper P from swaying. When these three
elements are set in such a positional relationship, the
abutment point between projection 30a on fixer en-
trance sheet guide 30 and movable sheet guide 33
moves, thus allowing a smooth rotation (change in state)
of movable sheet guide 33 without giving any impacts
on other elements or degrading conveyance of paper P.
[0125] Movable sheet guide 33 during the state of pa-
per jam handling shown in Fig. 7C is positioned in such
a configuration that the inclination of the sheet guide sur-
face of movable sheet guide 33 with respect to the hor-
izontal direction is greater than the inclination of the
sheet guide surface of separation claws 32 with respect
to the horizontal direction and than the inclination of the
sheet guide surface of fixer entrance sheet guide 30 with
respect to the horizontal direction.
[0126] However, similarly to the first embodiment de-
scribed above, since no paper P is conveyed during pa-
per jam handling, this configuration is free from any
problem of paper P jamming or degradation of its con-
veyance.
[0127] Since projection 30a on fixer entrance sheet
guide 30 creates spacing between the sheet guide sur-
face of fixer entrance sheet guide 30 and movable sheet
guide 33, movable sheet guide 33 will not come into di-
rectly contact with the sheet guide surface of fixer en-
trance sheet guide 30 by virtue of projection 30a. So, if
a fixer entrance sheet guide 30 having a sheet guide
surface coated with a fluororesin such as Teflon etc. is
used in order to improve the conveyance of paper P by
fixer entrance sheet guide 30, the membrane of the
fluororesin on the sheet guide surface can be prevented
from being damaged.
[0128] Though the above projection 30a is formed on
the sheet guide surface of fixer entrance sheet guide 30,
a projection 33c may be formed on the rear surface (un-
dersurface) at the downstream end of movable sheet
guide 33 as shown in Fig.8 (the third embodiment).
[0129] Next, description will be made of a sheet con-
veyance guide 31 configured as shown in Fig. 9 in ac-
cordance with the fourth embodiment of a sheet convey-
ing system of the invention. Fig. 9A is a sectional view
showing the state of a sheet conveyance guide 31 in the
full-color mode and Fig.9B is a sectional view showing
the state of sheet conveyance guide 31 in the mono-
chrome mode.
[0130] As shown in Fig.9, in this fourth embodiment,
a sheet detector 35 is provided for sheet conveyance
guide 31. This sheet detector 35 is configured of a de-
tecting portion 35a for detecting the conveyance of a
sheet of paper P and a detecting arm 35c as a sheet
detecting piece which can rotate on a shaft 35b integral-
ly with detecting portion 35 and is projected upward
above the sheet guide surface of movable sheet guide
33. This sheet detecting portion 35 is fixed to first trans-
fer frame 11 (Figs.2 to 4) so that it can move up and
down integrally with conveyer and transfer belt mecha-
nism 213.
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[0131] Detecting portion 35a has an optical path 35d
from a light emitting element to a photoreceptor element
so as to detect paper P by checking whether detecting
arm 35c shades optical path 35d.
[0132] When conveyer and transfer belt mechanism
213 (Figs.1 to 4) moves down from the full-color mode
shown in Fig.9A to the monochrome mode shown in Fig.
9B, sheet detector 35 moves down with first transfer
frame 11. Movable sheet guide 33 rotates by this down-
ward shift so that the projected amount of detecting arm
35c of sheet detector 35 above movable sheet guide 33
becomes smaller than that shown in Fig. 9A. However,
the tilt of sheet detector 35 itself is small, so that the
shaded state of optical path 35d by detecting arm 35c
is stable.
[0133] In contrast, in a comparative configuration
where sheet detector 35 is fixed to movable sheet guide
33 so that it rotates integrally with movable sheet guide
33 as shown in Fig.10, if movable sheet guide 33 rotates
in the monochrome mode as shown in Fig.10, the tilt
angle of sheet detector 35 becomes large so that only
the outer part of detecting arm 35c will shade optical
path 35d. Therefore, when detecting arm 35c reverts
back to the original position after passage of paper P,
detecting arm 35c sways closing and opening optical
path 35d in an alternate manner, causing chattering on
the detection output from sheet detector 35, which might
be mal-detected as an occurrence of paper jam.
[0134] If a coil spring etc. is used to urge detection
arm 35c in the clockwise direction in the figure in order
to avoid the above mal-detection, chattering due to
swaying of detection arm 35c can be avoided but the
impact acting on paper P when it has been conveyed
and collides with detection arm 35c becomes large, giv-
ing rise to a problem of the transferred toner images be-
ing misregistered on paper P.
[0135] Consequently, as shown in Fig.9, sheet detec-
tor 35 is fixed to first transfer frame 11 so that it can move
down together with first transfer frame 11, thus making
it possible to reliably detect the conveyance of paper P.
Further since sheet detection by sheet detector 35 is re-
liable, it is possible to prevent degradation in the
strength of movable sheet guide 33 even if an opening
is cut out from movable sheet guide 33 in order to posi-
tion detecting arm 35c of sheet detector 35.
[0136] In the above embodiments, the first guide ele-
ment is conveyer and transfer belt 216, and the convey-
er and transfer belt 216 is configured to move on its
downstream side so as to change the relative positional
relationship between conveyer and transfer belt 216 and
fixer entrance sheet guide 30 as the second guide ele-
ment. However, in other configurations, conveyer and
transfer belt 216 may be assumed to be the second
guide element and the sheet guide for conveying paper
P to conveyer and transfer belt 216, arranged upstream
of conveyer and transfer belt 216 may be assumed to
be the first guide element. In this case, conveyer and
transfer belt 216 is configured so as to be able to move

on the upstream side, while a sheet conveyance guide
31 is arranged between conveyer and transfer belt 216
and the sheet guide. By this arrangement, when the rel-
ative positional relationship between conveyer and
transfer belt 216 and the sheet guide changes, it is pos-
sible to stably convey paper P to conveyer and transfer
belt 216 while preventing degradation of paper position-
ing precision so that the paper will not be conveyed
skewed. Further, the present invention can be also ap-
plied to other paper conveying unit, not limited to the
conveyer and transfer belt.
[0137] In the present embodiments, the present in-
vention is applied to the configuration in which either the
first guide element or the second guide element, but not
both, is provided so as to be movable. However, the
present invention can be applied to a configuration in
which both the first and second guide elements are pro-
vided so as to be movable. That is, in accordance with
the invention, in any configuration in which the relative
positional relationship between the first and second
guide elements is varied, provision of sheet conveyance
guide between these two elements realizes a stable
conveyance of paper from the first guide element to the
second guide element, to thereby correct the degrada-
tion of the paper conveyance state which would occur
due to the change in the relative positional relationship
between the two guide elements.

Claims

1. A sheet conveying system comprising:

a first guide element (216) for guiding a sheet
(P) conveyed
by a sheet conveying unit(213);
a second guide element (30) disposed down-
stream of the
first guide element with respect to the sheet
conveying
direction;
a third guide element (31) disposed between
the first guide element(216) and the second
guide element (30) for
introducing the sheet (P) guided by the first
guide element (216) to the second guide ele-
ment (30); and
a shifting unit (16; 24) for shifting the position
of the first or second guide element (216; 30)
in order to change the relative positional rela-
tionship between the first and second guide el-
ements (216; 30), wherein the third guide ele-
ment (31) is transformed and/or made to move
its position in conformity with the position of the
first or second guide element (216; 30) shifted
by the shifting unit,

characterized in that
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said third guide element (31) comprises a separat-
ing member (32) having an upstream end part abut-
ting against said first guide element (216) for sepa-
rating the sheet retained on the sheet conveying
unit and guiding the sheet to the downstream side
with respect to the sheet conveying direction, the
separating member (32) being adapted to move
from a first position to a second different position so
as to follow the movement of the first guide element
(216) with respect to the second guide element
while remaining abutted against it when the first or
second guide element is moved by the shifting unit
(16).

2. The sheet conveying system according to claim 1,
wherein the shifting unit (16; 24) comprises
a first switching unit for switching the state of the
sheet conveying unit (213) on the downstream side
with respect to. the sheet conveying direction, be-
tween a first conveyance position and a second
conveyance position; and
a second switching unit for switching the separating
member (32) between said first position and said
second position, arranged in such a way that when
the state of the sheet conveying unit is switched by
the first switching unit from the first conveyance po-
sition to the second conveyance position, the sec-
ond switching unit switches the state of the sepa-
rating member (32) from the first position to the sec-
ond position to change the abutment position of the
end part, on the upstream side with respect to the
sheet conveying direction, of the separating mem-
ber(32) upon the sheet conveying unit (213).

3. The sheet conveying system according to claim 2,
wherein the sheet conveying unit (213) rotates
about a first pivot (215a) located on the upstream
side with respect to the sheet conveying direction
when its position is switched by the first switching
unit; and the separating member (32) rotates about
a second pivot (34) located on the side opposite to
the direction of the movement of the sheet convey-
ing unit (213) from the first conveyance position to
the second conveyance position, with respect to the
horizontal line passing through the contact point (A)
between the sheet retaining surface of the sheet
conveying unit (213) and the sheet guide surface of
the separating member (32).

4. The sheet conveying system according to claim 3,
wherein the rotational arc locus of the sheet con-
veying unit (213) about the first pivot (215a) differs
from the rotational arc locus of the separating mem-
ber (32) about the second pivot (34).

5. The sheet conveying system according to claim 2,
wherein the third guide element comprises a sheet
guide element (33) being axially supported on a ro-

tary shaft (33a) so that its state is switched from a
first guidance position to a second guidance posi-
tion as the separating member (32) is switched by
the second switching unit from the first position to
a second position.

6. The sheet conveying system according to claim 1,
wherein the first guide element (216) is configured
of the sheet conveying unit (216) that conveys the
sheet (P) by attracting it thereto and which is mov-
able by said; and the third guide element (31) is con-
figured unit (16) by said separating member (32)
having its upstream end part which is abutted
against the first guide element(216)and moves in-
tegrally therewith when the first guide element is
moved by the shifting unit (16) and a downstream
side sheet guide element (33) which is transformed
and/or made to move its position in conformity with
the movement of the first guide element ( 216).

7. The sheet conveying system according to claim 6,
wherein a projection (30a; 33c) is formed on the up-
stream end part of the second guide element (30)
or on the downstream end part of the third guide
element (31) in such a manner that the projection
abuts the downstream side sheet guide (33) of the
third guide element (31) or the sheet guide surface
of the second guide element (30) in order to create
spacing between the downstream side sheet guide
(33) and the sheet guide surface of the second
guide element (30) preventing the former from com-
ing into contact with the latter.

8. The sheet conveying system according to claim 1,
wherein the third guide element (31) further com-
prises a sheet detecting unit (35) having a sheet de-
tecting piece (35c) projected from the guide surface
of the third guide element (31); and the sheet de-
tecting unit (35) is arranged so as to integrally move
with the first or second guide element(216; 30) as
it is moved by the shifting unit (16).

9. The sheet conveying system according to claim 1,
wherein the third guide element (31) is configured
of said separating member (32) abutted on the first
guide element (216) and a downstream side sheet
guide (33) pivotally supported by a shaft (33a) on
the upstream end side thereof; and a downstream
end part (34) of the downstream side sheet guide
(33) abuts the second guide element (30) so that
the abutment point (34) serves as the point of action
for rotating the downstream side sheet guide (33)
when the first or second guide element (216; 30) is
moved by the shifting unit (16).

10. The sheet conveying system according to claim 1,
wherein the third guide element (31) is made to
move its position and/or transformed in such a way
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that the deflection of the sheet guiding direction
from the first guide element (216) to the second
guide element (30) when the sheets are to be con-
veyed and guided is equal to or smaller than the
deflection of the second guide element (30) and the
third guide element (31) is made to move its position
and/or transformed in such a way that the deflection
when no sheets are to be conveyed and guided is
larger than the deflection of the second guide ele-
ment (30).

Patentansprüche

1. Blatttransportsystem, mit:

einem ersten Führungselement (216) zum Füh-
ren eines Blattes (P), das von einer Blatttrans-
porteinheit (213) transportiert wird;
einem zweiten Führungselement (30), das auf
der Auslassseite des ersten Führungselements
in Bezug auf die Blatttransportrichtung ange-
ordnet ist;
einem dritten Führungselement (31), das zwi-
schen dem ersten Führungselement (216) und
dem zweiten Führungselement (30) angeord-
net ist, um das von dem ersten Führungsele-
ment (216) geführte Blatt (P) in das zweite Füh-
rungselement (30) einzuführen; und
einer Verschiebungseinheit (16; 24), die die Po-
sition des ersten oder des zweiten Führungs-
elements (216; 30) verschiebt, um die relative
räumliche Beziehung zwischen dem ersten und
dem zweiten Führungselement (216; 30) zu än-
dern, wobei das dritte Führungselement (31)
transformiert und/oder dazu veranlasst wird,
seine Position in Übereinstimmung mit der Po-
sition des ersten oder des zweiten Führungs-
elements (216; 30), das durch die Verschie-
bungseinheit verschoben wird, zu bewegen,

dadurch gekennzeichnet, dass
das dritte Führungselement (31) ein Tren-

nelement (32) umfasst, das einen einlassseitigen
Endabschnitt besitzt, der an dem ersten Führungs-
element (216) anliegt, um das auf der Blatttrans-
porteinheit gehaltene Blatt zu trennen und das Blatt
zur Auslassseite in Bezug auf die Blatttransportrich-
tung zu führen, wobei das Trennelement (32) so be-
schaffen ist, dass es sich von einer ersten Position
in eine zweite, andere Position bewegt, um so der
Bewegung des ersten Führungselements (216) in
Bezug auf das zweite Führungselement zu folgen,
wobei es weiterhin an ihm anliegt, wenn das erste
oder das zweite Führungselement durch die Ver-
schiebungseinheit (16) bewegt wird.

2. Blatttransportsystem nach Anspruch 1, bei dem die

Verschiebungseinheit (16; 24) versehen ist mit
einer ersten Schalteinheit, die den Zustand

der Blatttransporteinheit (213) auf der Auslassseite
in Bezug auf die Blatttransportrichtung zwischen ei-
ner ersten Transportposition und einer zweiten
Transportposition umschaltet; und

einer zweiten Schalteinheit, die das Trennele-
ment (32) zwischen der ersten Position und der
zweiten Position umschaltet und so beschaffen ist,
dass sie, wenn der Zustand der Blatttransportein-
heit von der ersten Schalteinheit von der ersten
Transportposition in die zweite Transportposition
umgeschaltet wird, den Zustand des Trennele-
ments (32) von der ersten Position in die zweite Po-
sition umschaltet, um die Anliegeposition des End-
abschnitts auf der Einlassseite in Bezug auf die
Blatttransportrichtung des Trennelements (32) an
der Blatttransporteinheit (213) zu ändern.

3. Blatttransportsystem nach Anspruch 2, bei dem
sich die Blatttransporteinheit (213) um eine erste
Schwenkachse (215a) dreht, die sich auf der Ein-
lassseite in Bezug auf die Blatttransportrichtung be-
findet, wenn ihre Position von der ersten Schaltein-
heit umgeschaltet wird; und das Trennelement (32)
sich um eine zweite Schwenkachse (34) dreht, die
sich in Bezug auf eine horizontale Linie, die durch
den Kontaktpunkt (A) zwischen der Blatthalteober-
fläche der Blatttransporteinheit und der Blattfüh-
rungsoberfläche des Trennelements (32) verläuft,
auf der Seite gegenüber der Richtung der Bewe-
gung der Blatttransporteinheit (213) aus der ersten
Transportposition in die zweite Transportposition
befindet.

4. Blatttransportsystem nach Anspruch 3, bei dem
sich der geometrische Ort des Bogens, der die Dre-
hung der Blatttransporteinheit (213) um die erste
Schwenkachse (215a) beschreibt, von dem geome-
trischen Ort des Bogens, die Drehung des Tren-
nelements (32) um die zweite Schwenkachse (34)
beschreibt, unterscheidet.

5. Blatttransportsystem nach Anspruch 2, bei dem das
dritte Führungselement ein Blattführungselement
(33) aufweist, das auf einer Drehwelle (33a) axial
unterstützt ist, so dass sein Zustand von einer er-
sten Führungsposition in eine zweite Führungspo-
sition umgeschaltet wird, wenn das Trennelement
(32) von der zweiten Schalteinheit von der ersten
Position in eine zweite Position umgeschaltet wird.

6. Blatttransportsystem nach Anspruch 1, bei dem das
erste Führungselement (216) aus der Blatttrans-
porteinheit (216) konfiguriert ist, die das Blatt (P)
durch Anziehung transportiert, und mittels der Ein-
heit (16) beweglich ist; und das dritte Führungsele-
ment (31) durch das Trennelement (32) konfiguriert
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ist, dessen einlassseitiger Endabschnitt an dem er-
sten Führungselement (216) anliegt und das sich
einteilig damit bewegt, wenn das erste Führungs-
element durch die Verschiebungseinheit (16) be-
wegt wird, und bei dem ein auslassseitiges Blattfüh-
rungselement (33) transformiert und/oder zu einer
Bewegung seiner Position in Übereinstimmung mit
der Bewegung des ersten Führungselements (216)
veranlasst wird.

7. Blatttransportsystem nach Anspruch 6, bei dem an
dem einlassseitigen Endabschnitt des zweiten Füh-
rungselements (30) oder an dem auslassseitigen
Endabschnitt des dritten Führungselements (31)
ein Vorsprung (30a; 33c) ausgebildet ist, derart,
dass der Vorsprung an der auslassseitigen Blattfüh-
rung (33) des dritten Führungselements (31) oder
an der Blattführungsoberfläche des zweiten Füh-
rungselements (30) anliegt, um einen Zwischen-
raum zwischen der auslassseitigen Blattführung
(33) und der Blattführungsoberfläche des zweiten
Führungselements (30) zu erzeugen, wodurch ver-
hindert wird, dass die erstere mit dem letzteren in
Kontakt gelangt.

8. Blatttransportsystem nach Anspruch 1, bei dem das
dritte Führungselement (31) ferner eine Blatterfas-
sungseinheit (35) enthält, die ein Blatterfassungs-
teil (35c) besitzt, das von der Führungsoberfläche
des dritten Führungselements (31) vorsteht, und
die Blatterfassungseinheit (35) so beschaffen ist,
dass sie sich einteilig mit dem ersten oder mit dem
zweiten Führungselement (216; 30) bewegt, wenn
es durch die Verschiebungseinheit (16) bewegt
wird.

9. Blatttransportsystem nach Anspruch 1, bei dem das
dritte Führungselement (31) aus dem Trennele-
ment (32), das an dem ersten Führungselement
(216) anliegt, und aus einer auslassseitigen Blatt-
führung (33), die von einer Welle (33a) an seinem
einlassseitigen Ende schwenkbar unterstützt ist,
konfiguriert ist; und ein auslassseitiger Endab-
schnitt (34) der auslassseitigen Blattführung (33) an
dem zweiten Führungselement (30) anliegt, so dass
der Anliegepunkt (34) als Wirkpunkt dient, um die
auslassseitige Blattführung (33) zu drehen, wenn
das erste oder das zweite Führungselement (216;
30) durch die Verschiebungseinheit (16) bewegt
wird.

10. Blatttransportsystem nach Anspruch 1, bei dem das
dritte Führungselement (31) dazu veranlasst wird,
sich in seine Position zu bewegen, und/oder trans-
formiert wird, derart, dass die Ablenkung der Blatt-
führungsrichtung von dem ersten Führungselement
(216) zu dem zweiten Führungselement (30) dann,
wenn die Blätter transportiert und geführt werden

sollen, gleich oder kleiner als die Ablenkung des
zweiten Führungselements (30) ist, und das dritte
Führungselement (31) dazu veranlasst wird, sich in
seine Position zu bewegen, und/oder transformiert
wird, derart, dass die Ablenkung dann, wenn keine
Blätter transportiert und geführt werden sollen, grö-
ßer als die Ablenkung des zweiten Führungsele-
ments (30) ist.

Revendications

1. Système de transport de feuilles comprenant :

un premier élément de guidage (216) pour gui-
der une feuille (P) transportée par une unité de
transport de feuilles (213) ;
un second élément de guidage (30) disposé en
aval du premier élément de guidage par rapport
à la direction de transport des feuilles ;
un troisième élément de guidage (31) disposé
entre le premier élément de guidage (216) et le
second élément de guidage (30) pour introduire
la feuille (P) guidée par le premier élément de
guidage (216) dans le second élément de gui-
dage (30) ; et
une unité de décalage (16 ; 24) pour décaler la
position du premier ou du second élément de
guidage (216 ; 30) afin de modifier la relation
de position relative entre les premier et second
éléments de guidage (216 ; 30), dans lequel le
troisième élément de guidage (31) est transfor-
mé et/ou amené à modifier sa position confor-
mément à la position du premier ou du second
élément de guidage (216 ; 30) décalé par l'unité
de décalage,

caractérisé en ce que
ledit troisième élément de guidage (31) com-

prend un élément de séparation (32) comportant
une partie d'extrémité amont en appui contre ledit
premier élément de guidage (216) pour séparer la
feuille retenue sur l'unité de transport de feuilles et
guider la feuille vers le côté aval par rapport à la
direction de transport des feuilles, l'élément de sé-
paration (32) étant conçu pour se déplacer d'une
première position à une seconde position différente
de façon à suivre le mouvement du premier élément
de guidage (216) par rapport au second élément de
guidage tout en restant en appui contre lui lorsque
le premier ou le second élément de guidage est dé-
placé par l'unité de décalage (16).

2. Système de transport de feuilles selon la revendi-
cation 1, dans lequel l'unité de décalage (16 ; 24)
comprend

une première unité de commutation pour
commuter l'état de l'unité de transport de feuilles
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(213) du côté aval par rapport à la direction de trans-
port de feuilles, entre une première position de
transport et une seconde position de transport ; et

une seconde unité de commutation pour com-
muter l'élément de séparation (32) entre ladite pre-
mière position et ladite seconde position, conçue de
telle sorte que lorsque l'état de l'unité de transport
de feuilles est commutée par la première unité de
commutation pour passer de la première position
de transport à la seconde position de transport, la
seconde unité de commutation commute l'état de
l'élément de séparation (32) pour le faire passer de
la première position à la seconde position afin de
modifier la position d'appui de la partie d'extrémité,
du côté amont par rapport à la direction de transport
de feuilles, de l'élément de séparation (32) sur l'uni-
té de transport de feuilles (213).

3. Système de transport de feuilles selon la revendi-
cation 2, dans lequel l'unité de transport de feuilles
(213) tourne autour d'un premier pivot (215a) situé
du côté amont par rapport à la direction de transport
des feuilles lorsque sa position est commutée par
la première unité de commutation ; et l'élément de
séparation (32) tourne autour d'un second pivot (34)
situé du côté opposé à la direction du déplacement
de l'unité de transport de feuilles (213) depuis la
première position de transport jusqu'à la seconde
position de transport, par rapport à la ligne horizon-
tale traversant le point de contact (A) entre la sur-
face de retenue de feuilles de l'unité de transport
de feuilles (213) et la surface de guidage de feuilles
de l'élément de séparation (32).

4. Système de transport de feuilles selon la revendi-
cation 3, dans lequel le lieu de l'arc de rotation de
l'unité de transport de feuilles (213) autour du pre-
mier pivot (215a) diffère du lieu de l'arc de rotation
de l'élément de séparation (32) autour du second
pivot (34).

5. Système de transport de feuilles selon la revendi-
cation 2, dans lequel le troisième élément de gui-
dage comprend un élément de guidage de feuilles
(33) supporté axialement sur un arbre rotatif (33a)
de façon à ce que son état soit commuté d'une pre-
mière position de guidage à une seconde position
de guidage lorsque l'élément de séparation (32) est
commuté par la seconde unité de commutation pour
passer de la première position à une seconde po-
sition.

6. Système de transport de feuilles selon la revendi-
cation 1, dans lequel le premier élément de guidage
(216) est constitué par l'unité de transport de
feuilles (216) qui transporte la feuille (P) en l'attirant
vers elle et qui peut être déplacée par ladite unité
(16) ; et le troisième élément de guidage (31) est

constitué par ledit élément de séparation (32) dont
la partie d'extrémité amont est en appui contre le
premier élément de guidage (216) et se déplace de
façon solidaire avec lui lorsque le premier élément
de guidage est déplacé par l'unité de décalage (16),
et par un élément de guidage de feuille côté aval
(33) qui est transformé et/ou amené à déplacer sa
position conformément au déplacement du premier
élément de guidage (216).

7. Système de transport de feuilles selon la revendi-
cation 6, dans lequel une saillie (30a ; 33c) est for-
mée sur la partie d'extrémité amont du second élé-
ment de guidage (30) ou sur la partie d'extrémité
aval du troisième élément de guidage (31) de telle
manière que la saillie vienne en appui contre le gui-
de de feuilles côté aval (33) du troisième élément
de guidage (31) ou la surface de guidage de feuilles
du second élément de guidage (30) afin de créer un
espace entre le guide de feuilles côté aval (33) et
la surface de guidage de feuilles du second élément
de guidage (30) pour empêcher le premier de venir
en contact avec le second.

8. Système de transport de feuilles selon la revendi-
cation 1, dans lequel le troisième élément de gui-
dage (31) comprend, en outre, une unité de détec-
tion de feuilles (35) comportant un organe de dé-
tection de feuilles (35c) faisant saillie à partir de la
surface de guidage du troisième élément de guida-
ge (31) ; et l'unité de détection de feuilles (35) est
conçue de manière à se déplacer de façon solidaire
avec le premier ou le second élément de guidage
(216 ; 30) lorsqu'il est déplacé par l'unité de déca-
lage (16).

9. Système de transport de feuilles selon la revendi-
cation 1, dans lequel le troisième élément de gui-
dage (31) est constitué par ledit élément de sépa-
ration (32) en appui contre le premier élément de
guidage (216) et par un guide de feuilles côté aval
(33) supporté de façon pivotante par un arbre (33a)
sur son côté d'extrémité amont ; et une partie d'ex-
trémité aval (34) du guide de feuilles côté aval (33)
est en appui contre le second élément de guidage
(30) de façon à ce que le point d'appui (34) serve
de point d'action pour entraîner en rotation le guide
de feuilles côté aval (33) lorsque le premier ou le
second élément de guidage (216 ; 30) est déplacé
par l'unité de décalage (16).

10. Système de transport de feuilles selon la revendi-
cation 1, dans lequel le troisième élément de gui-
dage (31) est amené à déplacer sa position et/ou
est transformé de telle manière que la déviation de
la direction de guidage de feuilles du premier élé-
ment de guidage (216) au second élément de gui-
dage (30) lorsque les feuilles doivent être transpor-

29 30



EP 1 014 208 B9 (W1B1)

17

5

10

15

20

25

30

35

40

45

50

55

tées et guidées soit égale ou inférieure à la dévia-
tion du second élément de guidage (30) et le troi-
sième élément de guidage (31) est amené à dépla-
cer sa position et/ou transformé de telle manière
que, lorsque aucune feuille ne doit être transportée
et guidée, la déviation soit supérieure à la déviation
du second élément de guidage (30).
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