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(54) Recording medium supplying apparatus
(57) A recording medium supplying apparatus
includes a guide unit (16") for guide a recording medium
(P) from a medium sending-out unit (10), and a register
unit (14) against which a leading end of the medium
from the guide unit contacts. A medium passage length
from the sending-out unit to the register unit via the
guide unit is set shorter than a medium length in a

medium moving direction to generate a bend in the
medium. A cross section of a bend contact portion of
the guide unit is so structured that a central region of the
portion protrudes larger than regions on both sides of
the central region.
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Description

The present invention relates to an apparatus for
supplying a sheet-like recording medium to a register
unit.

The above described apparatus is used for supply-
ing a recording medium such as a sheet having a prede-
termined size to a register unit arranged in front of a
printing unit in a copying machine or facsimile appara-
tus.

FIG. 6 schematically shows a structure of the con-
ventional apparatus of the above described kind. As
shown in the drawing, the conventional apparatus com-
prises a recording medium sending-out unit 10 for send-
ing out a paper sheet P, and a recording medium
transfer guide unit 16 for guiding the sheet P sent out
from the sending-out unit 10 to a register unit 14
arranged in front of a printing unit 12. In the conven-
tional apparatus of FIG. 6, the register unit 14 is struc-
tured by a pair of regist rollers.

The recording medium sending-out unit 10 com-
prises a recording medium cassette 10a containing a
plurality of sheets P in a stacked state, a pickup roller
10b contacting a periphery of an uppermost sheet P in
the plurality of the sheets in the cassette 10a at a posi-
tion near an inlet opening of the recording medium
transfer guide unit 16 and selectively moving the upper-
most sheet P toward the inlet opening, and a sending-
out roller 10¢ for sending out the uppermost sheet P
moved toward the inlet by the pickup roller 10b, into the
recording medium transfer guide unit 16 through the
inlet opening.

The recording medium ftransfer guide unit 16
includes a pair of guide members 16a and 16b which
face each other with a gap much larger than the thick-
ness of the sheet P. The guide member 16a has a por-
tion constantly and slidingly contacting the sheet P to
guide the transfer of the sheet P. A sliding contact sur-
face of the portion of the guide member 16a has a
comb-teeth like cross section as shown in FIG. 7 in
order to reduce a sliding friction generating between the
sliding contact surface and the sheet P. Projecting end
surfaces of ribs 18, the ribs 18 structuring the sliding
contact surface of the comb-teeth like cross section of
the guide member 16a, are placed on the same plane
so that all of the projecting end surfaces of the ribs 18
covered by the sheet P slidingly contacting the sliding
contact surface of the guide member 16a contact the
sheet P.

The register unit 14 is arranged near an outlet of the
recording medium transfer guide unit 16, and a length of
a sheet transferring passage from the sending-out roller
10¢ to the register unit 14 via the recording medium
transfer guide unit 16 is shorter than a length of the
sheet P measured in its moving direction.

The sheet P discharged from the outlet of the
recording medium transfer guide unit 16 abuts its lead-
ing end on a contact line of the regist roller pair of the
register unit 14. If the sheet P skews in this time with
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regard to the contact line as shown in FIG. 8, a moment
M will be produced in the sheet P which is applied with
a moving force F by the sending-out roller 10c¢, to turn
the sheet P around at one corner L of the leading end
contacting the contact line and to move another corner
R of the leading end not contacting the contact line
toward the contact line.

Whether the sheet P skews or not, the register unit
14 is driven to send out the sheet P toward the printing
unit 12 after a sufficient time for correcting the skew of
the sheet P has passed from a time when the sheet P is
send out from the cassette 10a. The printing unit 12
prints an image on the sheet P reached thereto on the
basis of printing information supplied to the printing unit
12 in advance.

Even after the leading end of the sheet P has
reached the contact line of the regist roller pair of the
register unit 14, the sheet P is still applied with the mov-
ing force F by the sending-out roller 10¢, and thus the
sheet P is bent due to the moving force F. The bend may
easily occur, particularly in a portion at which the mov-
ing direction of the sheet P is changed in the sheet
transferring passage in the recording medium transfer
guide unit 16, i.e., in a bending portion of the transfer
guide unit 16. A peak of the bend is pushed against the
projecting end surfaces of the ribs 18 of the guide mem-
ber 16a. The bend of the sheet P is shown in FIG. 6 by
a dotted line.

In the conventional apparatus structured as
described above, the friction produced between the
sheet P and each of the projecting end surfaces of the
ribs 18 is equal to each other. Therefore, if the sheet P
skews, a turn of the sheet P for correcting the skew of
the sheet P cannot be easily generated because the
peak of the bend is pushed against the projecting end
surfaces of the ribs 18 of the guide member 16a.

As a result of this, the sheet P may be supplied to
the printing unit 12 without the skew of the sheet P
being corrected by the register unit 14, so that an image
may be printed on the sheet P in a wrong position, or
wrinkles may be generated in the sheet P, which may
clog the sheet transferring passage.

This invention is derived from the above described
circumstances, and the object of the present invention is
to provide a recording medium supplying apparatus
which can always surely correct a skew of a recording
medium by a register unit, and can always surely pre-
vent a decrease in printing quality on the recording
medium, generation of wrinkles in the recording
medium, and clogging of the recording media in a
recording medium transferring passage.

In order to achieve the object, a recording medium
supplying apparatus according to the present invention
comprises a recording medium sending-out unit for
sending out a recording medium; a recording medium
transfer guide unit for guiding a movement of the record-
ing medium sent out from the recording medium send-
ing-out unit; and a register unit against which a leading
end of the recording medium discharged from the
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recording medium transfer guide unit contacts, wherein
a length of a moving passage of the recording medium
from the recording medium sending-out unit to the reg-
ister unit via the recording medium transfer guide unit is
set shorter than a length of the recording medium
measured in its moving direction to prevent the record-
ing medium from moving by the register unit and to gen-
erate a bend in the recording medium, and a cross
section of a portion of the recording medium transfer
unit, with the portion a peak of the bend generated in
the recording medium being in contact, in a direction
crossing the moving direction of the recording medium
is so structured that a central region of the recording
medium contact portion in the crossing direction pro-
trudes larger than regions arranged on both sides of the
central region.

With this structure, when a bend is produced in the
recording medium by that the register unit prevents the
recording from moving, and a peak of the bend contacts
the recording medium contact portion of the recording
medium transfer guide unit, the contact occurs only at
the central region of the portion and does not occur in
the both sides of the central region. Accordingly, the fric-
tion force generated between the portion of the guide
member of the recording medium transfer guide unit
and the peak of the bend of the recording medium due
to the contact is generated only between the central
region of the portion of the guide member and the peak
of the bend. Therefore, even if the recording medium
skews, the recording medium can be easily turned to
correct the skew.

In the apparatus, any recording medium skewing
will not be supplied by the register unit to the recording
unit such as a printing unit. As a result of this, informa-
tion can be precisely recorded on the recording
medium. Further, the recording medium will not be wrin-
kled, and thus clogging of the recording medium in the
recording medium transferring passage will not occur.

In the recording medium supplying apparatus
according to the invention and structured as described
above, the section of the recording medium contact por-
tion of the recording medium transfer guide unit is struc-
tured by a plurality of ribs protruding toward the
recording medium and extending in the recording
medium moving direction at a plurality of positions
spaced apart from each other in the direction crossing
the moving direction of the recording medium.

The recording medium contact portion of the
recording medium transfer guide unit structured as
above, further decreases the frictional force generated
between it and the recording medium slidingly contact-
ing thereon.

In this case, the ribs arranged on each side of the
central region of the recording medium contact portion
in the crossing direction are so structured that the
height of the side arranged ribs decrease as positions of
the side arranged ribs are farther away from the central
region. Alternatively, the ribs arranged on each side of
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the central region have the same height less that in the
central region.

This invention can be more fully understood from
the following detailed description when taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a vertical sectional view schematically
showing a recording medium supplying apparatus
according to one embodiment of the present inven-
tion;

FIG. 2 is an enlarged front view of a part of one
guide member of a recording medium transfer
guide unit of the recording medium supplying appa-
ratus of FIG. 1;

FIG. 3 is a cross sectional view taken along a line
-1lin FIG. 1;

FIG. 4 is a perspective view schematically showing
an operation of a register unit of the recording
medium supplying apparatus in FIG. 1;

FIG. 5 is a sectional view showing a main portion of
a modification of the recording medium supplying
apparatus according to the one embodiment of the
present invention, taken along the same line as
indicated in FIG. 3;

FIG. 6 is a vertical sectional view schematically
showing a conventional recording medium supply-
ing apparatus;

FIG. 7 is a cross sectional view taken along a line
VII-VIl in FIG. 6; and

FIG. 8 is a perspective view schematically showing
an operation of a register unit of the conventional
recording medium supplying apparatus shown in
FIG. 6.

A recording medium supplying apparatus according
to one embodiment of the present invention will be
described in detail with reference to FIGS. 1 to 4. Most
of components of the apparatus of the present invention
are the same as those of the conventional apparatus
described above with reference to FIGS. 6 to 8. There-
fore, the same or like components in the apparatus
according to one embodiment of the present invention
as those in the above described conventional apparatus
are designated by the same reference numerals as
those used to designate the corresponding components
in the conventional apparatus, and the detailed descrip-
tion of the same or like components of the apparatus of
the one embodiment of the present invention are omit-
ted.

The recording medium supplying apparatus
according to one embodiment of the present invention
differs from the above described conventional appara-
tus in a shape of a cross section of a portion of one
guide member 16a’ of a recording medium transfer
guide unit 16'. The portion is a portion of the one guide
member 16a’ against which a peak of a bend of a
recording medium P is pushed when a leading end of
the recording medium P contacts a contact line of areg-
ist roller pair of a register unit 14, moving of the record-
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ing medium P by a sending-out roller 10c is stopped,
and the recording medium P is bent as shown by a dot-
ted linein FIG. 1. As stated in the description of the con-
ventional apparatus, the bend may easily occur
particularly in a portion at which the moving direction of
the recording medium P is changed, of a recording
medium moving passage in the recording medium
transfer guide unit 16, i.e., in a bending portion. In this
embodiment, the recording medium P is a paper sheet
as in the above described conventional apparatus.

Also in this embodiment, as in the above described
conventional apparatus, the entire of a sliding contact
surface of the one guide member 16a’ which faces
another guide member 16b’ of the recording medium
transfer guide unit 16' is structured by projecting end
surfaces of a plurality of ribs 18', the ribs being spaced
apart from each other at substantially the same inter-
vals in a direction along with the contact surface of the
one guide member 16a’ and perpendicular to the mov-
ing direction of the sheet P in the recording medium
transfer guide unit 16, and extending in the moving
direction of the sheet P, as shown in FIG. 2.

As is clearly shown in FIG. 3, the present invention
is characterized in that a cross section of the one por-
tion (bending portion) of the one guide member 16a’ is
formed such that one rib 18" arranged in the central
region in the direction along with the contact surface the
one guide member 16a’ and perpendicular to the mov-
ing direction of the sheet P protrudes higher than the
other ribs 18" arranged on the both sides of the central
region. More specifically, the ribs 18" arranged on each
of the both sides of the central region can be formed
such that the heights of the ribs arranged on each of the
both sides of the central region decrease stepwisely as
the positions of the ribs being farther away from the cen-
tral region. That is, in the cross section of FIG. 3, two
lines each connecting the projecting end surfaces of the
ribs arranged on each of the both sides of the central
region are taperingly inclined with regard to a plain of
the sheet P slidingly contacting a projecting end surface
of the rib 18’ arranged in the center region.

A cross section of the other portion (a vertically
raising portion extending from an inlet of the recording
medium transfer guide unit 16’ adjacent to a sending-
out roller 10c to the bending portion, and a horizontal
portion extending from the bending portion to an outlet
of the transfer guide unit 16’ adjacent to the regist roller
pair of the register unit 14) of the guide member 16a’ is
formed similarly to that of the conventional apparatus.
That is, projecting end surfaces of the plurality of ribs 18’
structuring the sliding contact surface of the other por-
tion of the guide member 16a’ are arranged in the same
plane so that all of the projecting end surfaces of the
plurality of ribs 18' covered by the sheet P slidingly con-
tacting the sliding contact surface of the other portion
can slidingly contact the sheet P to make the sheet P
move stably in the other portion.

As in the conventional apparatus, in the apparatus
according to this embodiment and structured as
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described above, when the sheet P is discharged from
the outlet of the recording medium transfer guide unit
16, the leading end of the sheet P contacts a contact
line of the regist roller pair of the register unit 14 and the
movement of the sheet P by the sending-out roller 10c
is stopped, if the sheet P skews with regard to the con-
tact line, a moment M is produced in the sheet P in
which a moving force F is applied by the sending-out
roller 10c¢ to turn sheet P around one corner L of the
leading end contacting the contact line and to move
another corner R which is not contact the contact line
toward the contact line.

In the same time, since the sheet P is still applied
with the moving force F by the sending-out roller 10¢
even after the leading end of the sheet P has contacted
the contact line of the regist roller pair of the register unit
14, the sheet P is bent as shown in FIG. 1 by a dotted
line, and a peak of the bend is pushed against the slid-
ing contact surface of the bending portion of the one
guiding member 16a’ of the recording medium transfer
guide unit 16'. In this time, the peak of the bend, how-
ever, contacts only the projecting end surface of the rib
18" arranged in the central region in the direction along
with the sliding contact surface and perpendicular to the
moving direction of the sheet P, and does not contact
the projecting end surfaces of the ribs 18’ on the both
sides of the central region.

As is clearly shown in FIG. 4, a friction F2 which is
generated between the projecting end surfaces of the
ribs 18’ arranged on the both sides of the central region
and the both sides of a central region of the sheet P in
its width direction corresponding to the projecting end
surfaces of the ribs 18 on the both sides, is quite
smaller than a friction F1 which is generated between
the projecting end surface of the rib 18’ arranged in the
central region and the central region of the sheet P in its
width direction corresponding to the projecting end sur-
face of the rib 18" arranged in the central region. In this
structure, when the sheet P skews, the sheet P can be
easily turned to correct the skew of the sheet P while the
peak of the bend of the sheet P is pushed only against
the projecting end surface of the rib 18’ arranged in the
central region of the plurality of ribs 18’ of the one guide
member 16a’ of the recording medium transfer guide
unit 16’ in the direction along the sliding contact surface
and perpendicular to the moving direction of the sheet P.

With this manner, the sheet P is supplied by the
register unit 14 to the printing unit 12 after the skew of
the sheet P has been surely corrected. Therefore, the
shift of the image on the sheet P will not occur, the sheet
P will not be wrinkled, and clogging of the sheet P in the
recording medium moving passage of the recording
medium transfer guide unit 16’ will not occur.

FIG. 5 is a sectional view showing a main portion of
a modification of the recording medium supplying appa-
ratus according to the one embodiment of the present
invention, taken along the same line indicated in FIG. 3.

In this modification, the cross section of the portion
(the bending portion) of the one guide member 16a’ of
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the recording medium transfer guide unit 16" is formed
as shown in FIG. 5 such that the plurality of ribs 18’
arranged on the both sides of the central region in the
direction along the sliding contact surface and perpen-
dicular to the moving direction of the sheet P have the
same height less than that of the rib 18’ in the central
region. Also in this structure, the rib 18’ arranged in the
central region can protrude than the ribs 18’ on the both
sides of the central region.

Alternately, as long as the rib 18’ arranged in the
central region projects more than the ribs 18’ arranged
on both sides of the central region, the ribs 18" may be
formed such that the heights of the ribs 18’ arranged on
the both sides of the central region decrease as the
position of the rib 18’ is farther away from the central
region in unit of two or three ribs 18', and that the ribs
18" arranged on both sides of the central region may
have various height different from each other.

The modification structured in this manner can per-
form the same operation and can attain the same
advantage as those of the recording medium supplying
apparatus according to the aforementioned one embod-
iment and described above with reference to FIGS. 1 to
4.

In the one embodiment and the modification, the
number of the rib 18" arranged in the central region is
determined as one, but it can be increased as long as
the turning of the sheet P for correcting the skew can be
easily performed.

Claims

1. A recording medium supplying apparatus compris-
ing:

a recording medium sending-out unit (10) for
sending out a recording medium (P);

a recording medium transfer guide unit (16") for
guiding a movement of the recording medium
sent out from the recording medium sending-
out unit; and

a register unit (14) against which a leading end
of the recording medium discharged from the
recording medium transfer guide unit contacts,
characterized in that a length of a moving pas-
sage of the recording medium (P) from the
recording medium sending-out unit (10) to the
register unit (14) via the recording medium
transfer guide unit (16" is set shorter than a
length of the recording medium (P) measured
in its moving direction to prevent the recording
medium (P) from moving by the register unit
(14) and to generate a bend in the recording
medium (P), and

a cross section of a portion of the recording
medium transfer guide unit (16"), with the por-
tion a peak of the bend generated in the record-
ing medium (P) being in contact, in a direction
crossing the moving direction of the recording
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medium (P) is so structured that a central
region of the recording medium contact portion
in the crossing direction protrudes larger than
regions arranged on both sides of the central
region.

A recording medium supplying apparatus according
to claim 1, characterized in that the section of the
recording medium contact portion of the recording
medium transfer guide unit (16") is structured by a
plurality of ribs (18") protruding toward the recording
medium (P) and extending in the recording medium
moving direction at a plurality of positions spaced
apart from each other in a direction crossing the
moving direction of the recording medium (P).

A recording medium supplying apparatus according
to claim 2, characterized in that the ribs (18
arranged on each side of the central region of the
recording medium contact portion in the crossing
direction are so structured that the height of the
side arranged ribs decrease as positions of the side
arranged ribs (18') are farther away from the central
region.

A recording medium supplying apparatus according
to claim 2, characterized in that the ribs (18
arranged on each side of the central region have
the same height less than that in the central region.
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