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METHOD OF STRAIGHTENING SKEW IN CUT SHEET

AND APPARATUS THEREFOR

BACKGROUND

The invention relates to a method of straightening a
skew in a cut sheet and an appafatus to which such method is
applied.

In a sheet feed unit for feeding piled cut sheets
toward a print section or the like on a single sheet basis,
widthwise displacement of the cut sheet at an initial stage of
sheet feeding leads to skew feeding, which causes the problem
of wrinkling or jamming the sheét thereafter.

To overcome such problem, an apparatus is discloséd in
U.S. Patent No. 4,248,415, which operates as follows. A sheet
fed by a sheet feéd roller is suspended by_a pair of sheet
forward rollers that are rotating backwardly 6n a downstream
side in a sheet forward direction of the shéet feed roller, so
that the positign of a front end of the sheet can be corrected
by reaction derived from the flexion of the sheet which is
caused by such suspension. Further, an apparatus proposed in
Japanese Patent Examined Publication No. 62-38261 is designed
to correct the position of the front end of the sheet by
utilizing reaction derived from the flexion of the sheet which

is caused by discharging the sheet while reversely rotating a
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AND APPARATUS THEREFOR
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sheet forward roller when the front.end of the sheet has been
nipped by the sheet forward roller completely.

Thesé apparatuses are simple in design in that the
hardness of a sheet is utilized to correct the position of the
sheet. However, both apparatuses entail much time in
straightening a skew. in a cut sheet because they require that
the sheet be flexed. 1In addition, these apparatuses have the
problems that they are not sufficiently effective. .in
straightening the skew because the reaction.is small even if
the sheet is flexed in the case of a soft sheet, and that the
sheet cannot be flexed at all in the case of a hard sheet.

The invention has been made in view of the above
circumstances. Accordingly, thé object of the invention is to
provide a novel skew straightening method and a apparatus
therefor, which ensure a quickest operation and which are
effective, reliable, and applicable to any kinds of paper,

either hard or soft.

SUMMARY
To accomplish the above mentioned object, the present
invention provides a method of Straighteninq skew in a cut
sheet comprising the steps of: feeding the cut sheet toward a
sheet feed roller which is rotating forwardly in a sheet
forward direction by a sheet feed roller; rotating the sheet
forward roller backwardly immediately after a front end of the

cut sheet has been nipped by the sheet forward roller;
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tomardé'prinf séctioh "or the I'ike on a S|ngle Sheet ba5|s - wi dthwi se

~di splacement of the - - sheet at an initial stage. of ~ sheet feedlng | eads to
skew f eedi ng, which causes the problen1 of wrinkling or jamm ng the sheet
t.hereafter. ' To overcone such problen1 an apparatus is disclosed in’

U. S. Patent No. 4,248,415, which operates as follows. A sheet fed by a
sheet feed roller is suspended by a pair of sheet
adjusting a position of the front end of the cut sheet in a
direction orthogonal to the sheet forward direction by a
difference between widthwise sheet nipping amounts on botﬁ
right and left ends of the cut sheet; and feeding the cut sheet
5 by rotating the sheet forward roller forwardly again.
Furthermore, the present invention provides ‘an

apparatus to which the above-mentioned steps apply.

BRIEF DESCRIPTION OF THE DRAWINGS
FIGS. 1(a) to 1(d) aré diagrams of a skew straightening
10 method according to the present invention.
FIG. 2 is-a top view showing a drive mechanism of an
apparatus to which the method is applied.
FIG. 3 is a side view showing linkages of the drove
mechanism.
15 FIG. 4 is a side view showing a.main portion of the

apparatus in enlarged form.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

An embodiment of the invention will no& be described
with reference to the drawings.
20 FIGS. 1(a) to 1(d) show a method of straightening skew
in cut sheet operation according to the present invention, and
FIGS. 2 to 4 show an apparatus according to the present

invention by which such method is performed.
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forward rollers that are rotating backwardly on.a downstream side in a
sheet forward direction of the sheet feed roller, so that the position of
a froont end of the sheet .can be corrected by reactlon derived fromthe

f.l exi on of the sheet which is caused by such suspension. Further, an
apparatus proposed in Japanese Patent Exam ned Publication hb..62-38261 S
designed to correct the position of the front end of the sheet by

The apparatus will be described first. Reference
numeral 1 designates a sheet feed mechanism. .The.sheet feed
mechanism 1 includes a driQe motor 2, a feduction gear 4, a
platen gear 7, a sheet feed roller transmission gear 10 and an

5 idler gear 15. The diive motor 2 is controlled by a not shown
control circuit so that the motor first rotates in a forward
direction in response to a sheét feed command signal, then
switches the rotation in a backward direction immediately after
a cut sheet s has been nipped, and lastly switches the rotation

10 back in the forward direction again. The reduction gear 4 is
meshed with a pinion 3 of the drive motor 2. Reference numeral
12 is a platen séfving as a sheet forward roller. The platen
gear 7 drives the platen 12 v:rhile meshed with a pinion 6
integrated with the reduction gear 4. The sheet feed roller
15 transmission gear 10 is meshed with the reduction gear ¢
through two intermediate gears 8, 9. The idler gear 15 is
arranged on one end of a carriage 14.
| Reference numeral 5 designates knurls formed over the
circumference of the reduction gear 4 for manual operation from
20 outside the printer body.

Reference numeral 20 designates a sheet feed roller
unit that is operated by a sheet feed roller drive gear 11. A
sheet feed roller holder 22, which holds a sheet feed holder
21, is pivotably supported on the sheet feed roller unit 20

25 such a manner that the sheet feed roller holder 22 is urged

toward a cut sheet s. A sheet feed roller transmission gear 10

e e — bd 4 —
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utilizing reaction dériVed fromthe flexion of the sheet which is caused
by -di schargi ng the sheet while reversely rotating a _ :

is rotatably supported on a large portion of a drive shaft 23
which is desgribed below.

The sheet feed roller holder 22 is pivbtably'mounted on
an end portion of a long drive shaft 23, which extends from the

5 sheet feed roller drive gear 11 to the middle of the cut sheet
§ in the widthwise direction. A small radius sun gear 24 fixed
to the end of the drive shaft 23 meshes a gear 25 integrated
with the sheet feed roller 21. The sheet feed roller holder 22
is urged toward the cut sheet é by the force of a spring 40 at

10 all times.

Reference numeral 30 in FIG. 4 designates one of sheet
urging.roller uniés disposed on both sides so as to interpose
the sheet feed roller unit 20 fherebetweén. The sheet urging
roller unit 30 includes a roller holder 32 mounted.on a part of

15 a base plate 31, and a T-shaped lever 34 engageably supported
by the roller holder 32 so as to pivot through a pin 33. The
pair of sheet urging units is arranged symmetrically in
widthwise as shown in FIG. 1(a).

The sheet urging roller 35 that rotates in pressure

20 - contact with the surface of the platen 12 is journaled on the
upper end of the lever 34, whereas an auxiliary sheet urging
roller 36 that faces the sheet guide surface is journaled on
the lower end thereof. These rollers 35, 36 are designed to
guide the cut sheet s from a sheet feed cassette 27 to the

25 platen 12 while urged by a coil spring 37 within the roller
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- 2- sheet forward roller when the front end of the sheet has been nipped
by the sheet forward roller conpletely. S These apparatuses are
S|nple in design in that the hardness of a sheet is utilized to' correct
the position of the sheet. However, both apparatus entail much time in :
straightening a skewin a cut sheet because they require that the sheet be
flexed. In addition, these apparatus have the problens that they are not
sufficiently effective in

holder 32, the coil spring 37.actihg on the rbllers 35,'36
through the lever 34. |

A series of sheet feed' operations including the
operation of preventing the cut sheet s from skewing using this

5 apparatus will be described with reference to FIGS. 1l(a) to
1(d) and FIG. 2.

When a sheet feed command signal is applied from the
not shown control circuit, the carriage 14 is moved toward a
standby side. And then the sheet operation sets to a standby

10 state by inserting the idler gear 15 mounted on the lateral
surface of the carriage 14 into a not shown hole arranged on a
lateral plate of ; case, and by meshing the sheet feed roller
transmission gear 10 with the sﬁeet feed roller drive gear 11.

Then, when. the drive motor 2 starts rotating in the

15 forward direction, the platen gear 7 meshed with the reduction
pinion 6 causes the platen 12 integrated with the platen geér
7 to rotate in the forward direction. The sheet feed roller
transmission gear 10 transmits rotation in a direction opposite
to the sheet feed direction to the sheet feed roller drive gear

20 11 through the idler gear 15Ion the carriage 14.

The sun gear 24 integrated with the sheet feed roller
drive gear 11 transmits rotation in the sheet feed direction to-
the sheet feed roller gear 25 meshed therewith. And the sheet
feed roller Holder 22 mounted on the drive shaft 23 is turned

25 to a position shown in FIG. 1(a) by the rotating torque derived

from such rotation and the pressure of the spring 40. Thereby
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strai ghteni ng the skew because the reaction i's smll even if the sheet is .
flexed in the case of a 'soft sheet, and that the sheet cannot be flexed at
all i'n the case of a-hard sheet. The invention has been made in
vi ew of the above circunstances. Accordingly, an object of the invention
is to provide a novel skew straightening nethod and a apparatus therefor,
whi ch ensure a quick operation and which are effective, reliable, and
applicable to any kinds of paper, either hard or soft. According to
one aspect of the present invention there is a nethod of '
it causes the sheet feed roller 21 to come in contact with the
cut sheet s in the middle of the sheet in the widthwise
direction, the cut sheet s being accommodated in the sheet feed
cassette 27. The cut sheet s is then fed toward the platen 12
5 with the rotation of the sheet feed roller 21 (FIG. 1(a)).

As a result, the cut sheet s fed by the sheet feed:
roller 21 first has its front end detected by a sheet detecfing
sensor 41 disposed at a portion along the sheet feed passage,
and then reaches the platen 12 that is rotating in the forward

10 direction.

By the way, the not shown control circuit controls the
drive motor 2 so that the drive motor 2 rotates in the backward
direction immediately after the front end of the cut sheet s
has been nipped by the platen 12 based on the detection signal

15 from the sheet detecting sensor 41. ' Therefore, if the sheet s
is skew in the widthwise direction because of a certain cauee
during feeding, for example the cut sheet s is fed obliquely as
shown in FIG. 1(b), the platen 12 rotates in the backward
direction upon nipping a portion a of the cut sheet s which has

20 reached the platen 12 first, i.e., the right front end of ‘the
cut sheet a as shown in FIG. 1(b), thereby immediately withdraw
the right front end portion a that has been nipped.

On the other hand, since a not shown carriage drive
motor drives the carriage 14 to the middle of the print area

25 through a timing belt so that the carriage 14 can serve as a

paper bail, the sheet feed roller drive gear 11 and the sheet
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stfaightening a skewin a. sheet conprisfng S feeding the sheet "

towards a sheet forward roller which is rotating forwardly in a

sheet

forward direction by a sheet feed roller; S rotating the sheet

forward roller backwardly imediately after the anount of the

sheet- passed

around said sheet forward roller is sufficient that both sides of the sheet
have reached a ni pping point; straightening a skew in the sheet by

rotating the nipped portion of the front end of

10

15

20

25

feed roller transmission gear 10 are disengaged from each other
to free the sheet feed roller holder 22, thereby causing the
sheet feed roller 21.to be free from rotation.

The cut sheet s whose right front end portion a has
been withdrawn from the platen 12.is instantly adjusted to a
correct position while turned in an arrow direction as shown in
FIG. 1(c), and is fed toward a not shown record head by the
platen 12 whose rotation is switched to the forward direction
immediately thereafter.

By the way, while the above-mentioned embodiment is
designed so that the timing of the operation of switching the
rotation of the platen 12 between the forward and the backward
directions is controlled by the:signal from the sheet detecting
sensor 41, such operation may be controlled by a print start
signal. |

Further, by applying the skew straightening operation

to sheet forward rollers other than the platen, the skew in

.sheets encountered by copying machines and ordinary printing

machines may be effectively prevented.

As described in the foregoing, the operation according
to the present invention includes reversely rotating the sheet
forward roller immediately after the front end of a cut sheet
is nipped. Theiefore, if the cut sheet is subjected to skew
feeding, the cut sheet can be tﬁrned in the sheet forward
direction instantly simultaneously with the rotation of the

sheet forward roller by taking advantage of a difference

- 8
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‘the sheet aroUnd said-sheet fdrmard roller in accordance with sald sheet
forward roller rotating backwardly; - adj usting a position of
“the front end of the sheet in a direction orthogonal to said sheet forward
direction by a difference-between w dt hwi se sheet ni pping amunts on both
right and | eft ends of the sheet; and -REPLACEMENT SHEET
24 FEB 1998
between the widfhwiSe nippinq amounts on the right and the left
ends of the sheet. As a result, the operation of correcting
the skew of this type can be performed very quickly.
In addition, since the skew straighténing operation of
S the invention is not based on the reaction of the sheet itself,
the applicability of the invention to a variety of kinds of

paper, whether hard or soft, can be widened, thus ensuring

effective and reliable skew correction.
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-3- - feedlng the- sheet by rotatlng sai d sheet for l“ﬂ“m‘
.forwardl y wherein said - sheet is urged towards said sheet mll nmmla“‘“l
'd pair of sheet urging units which are arranged along a w dt hiv st d%i § anid
on the opposite side of the sheet to said sheet

WHAT IS CLAIMED IS:

1 1. A method of straightening skeﬁ in a cut sheet
2 comprising the steps of:

3 feeding the cut sheet toward a sheet forward roller

4 which is rotating forwardly in a sheet forward direction by a

5 sheet feed roller;

6 rotating: the  sheet forward roller backwardly

7 immediately after a front end of the cut sheet has been nipped

8 by said sheet forward roller; -

9 adjusting a position of the front end of the cut sheet
10 in a direction 6r£hogonal to said sheet forward direction by a
11 difference between widthwise éheet nipping amounts on both
12 right and left ends of the cut sheet; and
13 : feeding the cut sheet by rotating said sheet forward
14 roller forwardly again.

1 2. A method according to claim 1, further comprising
2 the step of;

3 straightening a skew in the cuﬁ sheet by rotating the
4 cut sheet around said sheet forward roller in contact with a
S surface of said cut sheet in accordance with said sheet forward
6 roller rotating backwardly.

1 3. A method according to claim 1, further comprising
2 the step of;

- - 10 -
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forward roller. : Accord| ng to anot her. :aspect of the mm“‘n]m—“‘“‘
there is a method of strai ghteni ng skew i n a sheet corrprﬁnl‘m

feeding the sheet -towards a sheet forward roller which is rotétih

forwardly in a sheet forward direction by a sheet feed roller mhen t he
sheet feed roller is rotating forwardly; urging the sheet towards

sai.d sheet forward roller by a pair of sheet urging units which are
arranged along a wi dthwi se axis and on the opposite side of the sheet to

Sa'? severing said sheet feed roller from driving while said
4 sheet forward roller is rotating backwardlyh
1 4. A method of straightening skew in a cut sheet
2 comprising the steps of: -
3 feeding the cut sheet toward a sheet forward roller
& which is rotating forwardly in a sheet forward direction by a
5 sheet feed roller when the sheet feed roller is rotating
6 forwardly;
7 urging the cut sheet toward said sheet forward roller
8 by a pair of sheet urging units which are  arranged
9 symmetrlcally each other in widthwise and on the opposite side
10 of the cut sheet against said sheet forward roller;
11 _ rotating the sheet forward roller backwardly
12 immediately after a front end of the cut sheet has been nipped
13 between said sheet forward roller and said sheet urging units;
14 adjusting a position of the front'end of the cut sheet
15 in a direction orthogonal to said sheet forward direct;on by a
16 difference between widthwise sheet nipping amounts on both
17 right and left front ends of the cut sheet; and
18 feeding the cut sheet by rotating said sheet forward
19 roller forwardly again and urging the cuf sheet toward said
20 sheet forward reller by said sheet urging units.
1 5. An apparatus for straightening a skew in a cut
2 sheet comprising:

) - 11 -
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sheet " forward roller; .. - . rotating the sheet forward r n“mmnlm“ L
imedi ately after the anmount of the sheet passed around 4 |

roller is sufficient that both sides of the sheet have reathéd hlp |ng

poi nts between said sheet forward roller and said sheet urging - units;
adjusting a position of the front end of the sheet in a direction

orthogonal to said sheet forward dlrectlon by a difference between
wndthmnse sheet ni ppi ng amounts on

3 a sheet feed roller for feeding the cuﬁ sheet forward
4 a sheet forward roller; and
5 said sheet forward roller disposed on a downstream side
6 in a sheet forward direction of the sheet feed roller and
7 controlled so that zrotation of the sheet forward roller is
6 switched from a forward direction to a backward direction at
9 when a front end of the cut sheet is nipped, and switched back
10 to the forward direction thereafter.
1 6. An apparatus for straightening a skew in a cut
2 sheet according to claim 5, wherein a skew in the cut shéet is
3 straightened by rotating the cut sheet around said sheet
4 forward roller in contact with:a surface of said cut sheet in
5 accordance with said sheet forward roller rotating backwardly.
1 7. An apparatus for straightening a skew in a cut
2 sheet according to claim 5, wherein said sheet feed roller is
3 severed from driving while said sheet forward roller is
4 rotating backwardly;
1 8. An apparatus for straightening a skew in a cut
2 sheet according to claim 5, further comprising;
3 - _ a pair of sheet urging units arranged symmetrically
4 each other in widthwise and on the opposite side of the cut
5 sheet against said sheet forward roller.
A - 12 -
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“both right and Ieft front ends -of - the sheet and oo feedlng the sheet
: by rotating said sheet ‘forward rol]ler formardly agai n and urging the sheet
t oviai ds sai d sheet- forward roller by said sheet urging units. :
According to a-further aspect of the present invention, there is an
apparatus for .straightening a skew in a sheet conprising: a sheet
feed roller for feeding the sheet towards a sheet forward roller,

the sheet forward roller disposed on a downstreamside in a sheet formard

ABSTRACT

A method of straightening skew in a cut sheet according
to the present invention comprises the steps of: feeding the
cut sheet .toward a sheet feed roller which is rotating
forwardly in a sheet forward direction by a sheet feed roller;

5 rotating the sheet forwafd roller backwardly immediately after
a front end of the cut.sheet has been nipped by the sheet
forward roller; adjusting a position of the front end of the
cut sheet in a direction orthogonal to the sheet forward
direction by a difference between widthwise sheet nipping

10 amounts on both tight and left ends of the cut sheet; and
feeding the cut sheet by rotating the sheet forward roller
forwardly again. And an apparatus applied the above-mentioned

steps is disclosed.

' - 13 -
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: d|rect|on of the sheet feed roIIer and controlled so that -rotation of the -
' sheet Torward roller is switched froma forvxard dlrectlon to a backward -
- direction when the amount of - '

—P 2/
NS

FLG.1(h)
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. -4- the sheet passed around. said sheet forward roller is suff|C|ent t hat -
both sides of the sheet are nlpped and switched back to the forward

_direction thereafter; and . a pair of sheet urging units arranged -

"~ along a widthw se axis and on the opposite side of the sheet to said sheet

~forward roller, wherein said apparatus for straightening a skew in a sheet

- i-s adapted to straighten a skew in the sheet by rotating the nipped portion

~of the front end of the sheet around said sheet forward roller in

~accordance with said
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- sheet forward roller rotating. backwardly - Enbodi rrents of the .
~preseht invention will now be described, by way of exanple,  with reference
to the acconpanying draw ngs, in which:- Fl GS. 1(a) to 1(d) are
di.agrams of -a skew straightening nethod according to the present

i prventi on. FIG 2is a top view show ng a drive mechani smof an
apparatus to which the nethod is applied.
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FIG 3 is a Slde vi ew shovm ng. llnkages of: t he erve rrechanlsm .- T 2 HG
. 4 is a side view showing a nmain portion of the apparatus in enl. arged 'form
«-FI &S, 1(a) to 1(d) show a nethod of straightening skew in cut sheet
operation according to the present invention, and FIGS. 2 to 4 show an
apparatus according to the present invention by which such nethod is

per f or med.

F16. 4
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The apparatus will be described first. Ref erence - nuneral 1 de5|gnatés a.
sheetfeed- nechanlsn1 ~The- sheeb feed nechanism 1 includes a drive notor, |

a reguctlon gear 4 a v R
' e 4 P
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METHOD OF STRAIGHTENING SKEW IN CUT SHEET

AND APPARATUS THEREFOR

BACKGROUND

The invention relateé to a method of straightening a
skew in a cut sheet and an apparatus to which such method is
applied. |
| In a sheet feed unit for feeding piled cut sheets
"toward a print section or the like on a single sheet basis,
widt@wise displacement of the cut sheet at an initial stage of
sheet feeding leads to skew feeding, which causes the problem
of wrinkling or jamming the sheét thereafter.

To overcome such problem, an apparatus is disclosed in -
U.S. Patent No. 4,248,415, which operates as follows. A sheet
fed by a sheet feed roller is suspended by a pair of sheet
forward rollers that are rotating backwardly on a downstream
side in.a sheet forward direction of the sheet feed roller, so
that the positidn of a front end of the sheet can be corrected
by reaction derived from the flexion of the sheet which is
caused by such suspension. Furthér, an apparatus proposed in
Japanese Patent Examined Publication No. 62-38261 is designed
to correctlthe position of the front end of the sheet by
utilizing reaction derived from the flexion of the sheet which

is caused by discharging the sheet while reversely rotating a

-
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~platen gear 7, a sheet feed roller transm ssion gear 10 and an idler gear
15. The drive notor is controlled by a not shown control circuit so that
the notor first rotates in a forward direction in response to a sheet feed
command signal, then switches tne rotation in a backward direction

I medi ately after a sheet s has been2ni pped, and lastly switches the
rotation back in the forward direction again. The reduction gear 4 is

sheet forwa;d-roller when the front end of the sheet has been
nipped by the sheet forward roller completely.

These apparatuses are simple in design in ﬁhat the
hardness of a sheet is utilized to correct the position of the
sheet. Howevef, both apparatuses entail much time in
straightening a skew in a cut sheet because they require that

~ the sheet bé flexed. 1In addition, these apparatuses have the
problems that they are not sufficiently effective. _in
straightening the skew because the reaction is small even if
the sheet is flexed iﬁ the case of a soft sheet, and that the

'cheec cannot be flexed at all in the case of a hard sheet.

The invention has been made in view of the above
circumstances. Accordingly, thc object of the invention is to
provide a novel skew straightening method and a apparatus
therefor, which ensure a quickest operation and which are
effective, reliable, and applicable to any kinds of paper,

either hard or soft.

SUMMARY
To accomplish the above mentioned object, the present
invention provides a method of straightening skew in a cut
sheet comprising the steps of: feeding the cut sheet toward a
sheet feed roller which is rotating forwardly in a sheet
forward direction by a sheet feed roller; rotating the sheet
forward roller’backwardly immediétely after a front end of the

cut sheet has been nlpped by the isheetﬂ?forward roller;

EPLAGEME&ij%%EIJ.
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meshed with a pinion 3 of the drive notor. Ref erence nuneral 12 is a
pl aten serving as a sheet forward roller. The platen gear 7 drives the
platen 12 while neshed with a pinion 6 integrated with the reduction gear
4. The sheet feed roller transm ssion gear 10 is nmeshed with the
reduction gear 4 through two internedi at® gears 8 9. The idler gear 15
Is arranged on one end of .a carriage 14.

adjusting a position of the front end of the cut sheet in a
direction orthogonal to the sheet forward direction by a
difference between widthwise sheet nipping amounts on both
right and left ends of the cut sheet; and feeding the cut sheet
by rotating the sheet forward roiler forwardly again.
Furthermore, the present invention provides an

apparatus to which the above-mentioned steps apply.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1(a) to 1(d) are diagrams of a skew straightening
meth?d according to the present invention.

FIG. 2 is.a top view showing a drive mechanism of an
apparatus to which the method is applied.

FIG. 3 is a side view showing linkages of the drove
mechanism.

FIG. 4 is a side view showing a main portidn of the

apparatus in enlarged form.

DETAiLED DESéRIPTION OF PREFERRED EMBODIMENTS

An embodiment of the invention will now be described
with reference to the drawings.

FIGS. 1(a) to 1(d) show a method of straightening skew
in cut sheet operation according to the present invention, and
FIGS. 2 to' 4 show an apparatus according to the present

invention by which such method is performed.
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Ref erence nuneral 5 designates knurls formed over the circunference or the
reduction gear 4 for manual operation from outside the printer body.

Ref erence nuneral 20 designates a sheet feed roller wunit that is operated
by a sheet feed roller drive gear 11. A sheet feed roller holder 22, which
hol ds a sheet feed holder 21, is pivotably supported on the sheet feed
roller unit 20 .

The apparatus will be described first. Reference
numeral 1 designates a sheet feed mechanism. The éheet feed
mechanism 1 includes a drive motor 2, a reduction gear 4, a
platen gear 7, a sheet feed roller transmission gear 10 and an
idler geaf 15. The drive motor 2 is controlled by a not shown
control circuit so that the motor first rotates in a forward
direction in response to a sheét feed command signal, then
switches the rotation in a backward direction immediately afterl
a cut sheet s has been nipped, and lastly switches the rotation
back in the forward direction again. The reduction gear 4 is
meshed with a pinion 3 of the drive motor 2. Reference numeral
12 is a platen séfving as a sheet forward roller. The platen
gear 7 drives the platen 12 thle meshed with a pinion 6
integrated with the reduction gear 4. The sheet feed roller
transmission gear 10 is meshed with the reduction gear 4
through two intermediate gears 8, 9. The idler gear 15 is-
arranged on one end of a carriage 14.

Reference numeral 5 designateé knurls formed over the
circumference of the reduction gear 4 for manual operation from
outside the printer body.

Reference numeral 20 designates a sheet feed roller
unit that is operated by a sheet feed roller drive gear 11. A
sheet feed roller holder 22, which holds a sheet feed holder
21, is pivotably supported on the sheet feed roller unit 20
such a manner that the sheet feed roller holder 22 is urged

toward a cut sheet s. A sheet feed roller transmission gear 10

REPLACEMENT SHEET
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i n"suchamanner that the sheet feed roller holder 22 is urged toward a
sheet s. A sheet feed roller transm ssion gear 10
: 6-

is rotatably supported on a large portion of a drive shaft 23
which is described below.

The sheet feed roller holder 22 is pivotably mounted on
an end portion of a long drive shaft 23, which extends from the
sheet feed roller drive gear 11 to the middle of the cut sheet
S in the widthwise direction. A small radius sun gear 24 fixed

~to the end of the drive shaft 23 meshes a gear 25 integrated
with the sheet feed roller 21. The sheet feed roller holder 22
is urged toward the cut sheet s by the force of a spring 40 at
all times.

Reference numeral 30 in FIG. 4 designates one of sheet
urging roller units disposed on both sxdes so as to interpose
the sheet feed roller unit 20 therebetween The sheet urging
roller unit 30 includes'a roller holder 32 mounted.on a part of
a base plate 31, and a T-shaped lever 34 engageably supported
by the roller holder 32 so as to pivot through a pin 33. The
pair of sheet wurging units is arranged symmetrically in
widthwise as shown in FIG. 1l(a).

The sheet urging roller 35 that rotates in pressure
contact with the surface of the platen 12 is journaled on the
upper end of the lever 34, whereas an auxiliary sheet urging
roller 36 that faces the sheet guide surface is journaled on
the lower end thereof. These rollers 35, 36 are designed to
guide the cut sheet s from a sheet feed cassette 27 to the

platen 12 while urged by a coil spring 37 within the roller
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I's rotatably supported on a large portion of a drive shaft 23 which is
descri bed bel ow The sheet feed roller holder 22 is pivotably
mmounted on an end portion of a long drive shaft 23, which extends fromthe
sheet feed roller drive gear 11 to the mddle of the cut sheet s in the

wi dt hwi se direction. A small radius surégear 24 fixed

-

holder 32, the coil spring 37 acting on the rollers 35, 36
through the lever 34.

A series of sheet feed operations including the
operation of preventing the cut sheet s from skewing using this
apparatus will be described with reference to FIGS. 1l(a) to
1(d) and FIG. 2.

When a sheet feed command signal is applied from the
not shown control circuit, the carriage 14 is moved toward a
standby side. And then the sheet operation sets to a standby
state by inserting the idler gear 15 mounted on the lateral
surface of the carriage 14 into a not shown hole arranged on a
lateral plate of é case, and by meshing the sheet feed roller
transmission gear 10 with the sﬁeet feed roller drive gear 11.

Then, when the drive motor 2 starts rotating in the
forward direction, the platen gear 7 meshed with the reduction
pinion 6 causes the platen 12 integrated with the platen gear
7 to rotate in the forward direction. The sheet feed roller
transmission gear 10 transmits rotation in a direction opposite
to the sheet feed direction to the sheet feed roller drive gear
11 through the idler gear 15 on the carriage 14.

The sun gear 24 integrated with the sheet feed roller
drive gear 11 transmits rotation in the sheet feed direction to.
the sheet feed roller gear 25 meshed therewith. And the sheet
feed roller holder 22 mounted on the drive shaft 23 is turned
to a position shown in FIG. 1(a) by the rotating torque derived

from such rotation and the pressure of the spring 40. Thereby
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to the end of the drive shaft 23 neshes a gear 25 integrated wth the
sheet feed roller 21. The sheet feed roller holder 22 1is urged toward the
sheet s by the force of a spring 40 at all tines. Ref er ence
nuneral 30 in FIG 4 designates cne of sheet wurging roller units disposed
on both sides so as to interpose the sheet feed roller unit 20

t her ebetween. The sheet uctging ' '

it causes the sheet feed roller 21 to come in contact with the
cut sheet s in the middle of the sheet in the widthwise
direction, the cut sheet s being accommodated in the sheet feed
cassette 27. The cut sheet s is then fed toward the platen 12
with the rotation of the sheet feed roller 21 (FIG. 1l(a}).

As a result, the cut sheet s fed by the sheet feed
roller 21 first has its front end detected by a sheet detecting
sensor 41 disposed at a portion along the sheet feed passage,
.and then readhes the platen 12 that is rofating in the forward
direction.

By the way, the not shown control circuit controls the
drive motor 2 so that the drive motor 2 rotates in the backward
‘direction immediately after the front end of the cut sheet s
has been nipped by the platen 12 based on the detection signal
from the sheet detecting sensor 41. Therefore, if the sheet s
-is skew in the widthwise direction because of a certain cause
during feeding, for example the cut sheet s is fed obliquely as
shown in FIG. 1(b), the platenllZ rotates in the backward
direction upon nipping a.portion a of the cut sheet s which has
reached the platen 12 first, i.e., the right front end of the
cut sheet a as shown in FIG. 1(b), thereby immediately withdraw
the right front end portion a that has been nipped.

On the other hand, since a not shown carriage drive

motor drives the carriage 14 to the middle of the print area
through a timing belt so.that the carriage 14 can serve as a

paper bail, the sheet feed roller drive gear 11 and the sheet
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roller unit 30 includes a roller haolder 32 nounted on a part of a base
plate 31, and a T-shaped | ever 34 engageably supported by the roller

hol der 32 so as to pivot through a pin 33. The pair of sheet urging units
are arranged symetrically in wdthwise as showmn in FIG 1(a).

The sheet urging roller 35 that rotates8& n pressure contact with the
surface of the platen 12 is journaled on the

feed roller transmission gear 10 are disengaged from each other
to free the sheet feed roller holder 22, thereby causing the
sheet feed roller 21 to be free from rotation.

The cut sheet s whose right front end portion a has
been withdrawn from the platen 12 is instantly adjusted to a
correct position while turned in an arrow direction as shown in
FIG.  1(c), and is fed toward a not shown record head by the
platen 12 whose rotation is switched to the forward direction
immediately thereafter.

By the way, while the above-mentioned embodiment is
designed so that the“timing of the operation of switching the
rotation of the platen 12 between the forﬁard and the backward
directions is controlled by theiéignal from the sheet detecting
sensor 41, such operation may be controlled by a print start
signal._ |

Further, by applying the skew straightening operation
to sheet forward rollers other than the platen, the skew in
.éheets encountered by coéyiqg machines and ordinary printing
machines may be effectively prevented.

As descfibed in the foregoing, the operation according
to the present invention includes reversely rotating fhe sheet
forward roller immediately after the front end of a cut sheet
is nipped. Therefore, if the cut sheet is subjected to skew
feeding, the cut sheet can be turned in the sheet forward
direction instantly simultaneously with the rotation of the

sheet forward roller by taking advantage of a difference
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upper end of the lever 34, whereas an auxiliary sheet urging roller 36
that faces the sheet guide surface is journaled on the |ower end thereof.
These rollers 35, 36 are designed to guide the cut sheet s froma sheet
feed cassette 27 to the platen 12 while urged by a coil spring 37 within
the roller 9

between tﬁe widthwise nipping amounts on the right and the left
ends of the sheet. As a result, the operation of correcting
the skew of this type can be performed very quickly.

In addition, since the skew straightening operation of
the invention is not based on the reaction of the sheet itself,
the applicability of the invention to a vafiety of kinds of
paper, whether hard or soft, can be widened, thus ensuring

effective and reliable skew correction.
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-7- holder 32, the coil spring 37 acting on the rollers 35
the | ever 34. A series of sheet feed operatlpns |U H“ ﬂHﬂ “"“

operation of preventing the sheet s from skew ng using t
10
WHAT IS CLAIMED 1S:
1. A method of straightening skew in a cut sheet

comprising the steps of:

feeding the cut sheet toward a sheet forward roller
which is rotating forwardly in a sheet forward direction by a
sheet feed roller; | |

rotating the sheet forward roller backwardly
iﬁmediately after a front end.of the cut sheet has been nipped
by said sheet forward roller;

adjusting a‘pbsition of the front end of the cut sheet -
.in a direction éréhogonal to said sheet forward direction by a
difference between widthwise éheet nipping amounts on both
right and left ends of the cut sheet; and |

feeding the cut sheet by rotating said sheet forward

roller forwardly again.

2. A method according to claim 1, further comprising
the step of;

straightening a skew in the cut sheet by rotating the
cut sheet around said sheet forward roller in contact with a
surface of said cut sheet in accordance with said sheet forward

roller rotating backwardly.

3. A method according to claim 1, further comprising

the step of;
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apparatus will be described with reference to FIGS. 1(a) to

2. When a sheet feed conmand signal is applied fro“l“mm“ﬁmuwl‘
control circuit, the carriage 14 is noved toward a standby sfdet *nd

then the sheet operation sets to a standby state by inserting the idler
gear 15 nounted on the lateral sur acklof the carriage 14 into a not

shown hole arranged on a .

severing said sheet feed roller from driving while said

sheet forward roller is rotating backwardly.

4. A method of straightening skew in a cut sheet
comprising the steps of: |
feeding the cut sheet toward a sheet forward roller
which is rotating forwardly in a sheet forward direction by a
" sheet feed roller when the sheet feed roller is .rotating
forwardly;
urging the cut sheet toward said sheet forward roller
by a pair of sheeF urging units which are arranged
symhetrically eaéﬁ other in widthwise and on the opbosite side
of the cut sheet against said sheet forward roller;
rotating the sheet forward «roller backwardly
immediately after a front end of the cut sheet has been nipped
between said sheet forward roller and said sheet urging units;
adjusting a position of the front end of the cut sheet
in a direction orthogonal to said sheet forward direction by a
difference between widthwise sheet nipping amounts on both
right and left front ends of the cut sheet; and
feeding the cﬁt sheet by rotating said sheet forward
roller forwardly again and urging the cut sheet toward said

sheet forward roller by said sheet urging units.

5. An apparatus for straightening a skew in a cut

sheet comprising:
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| ateral plate of a case, and by nmeshing the sheet feed rol
gear 10 with the sheet feed roller drive gear 11. Em“‘“mml”lmnm
drive notor starts rotating in the forward direction, e ptatien "gedr 7
meshed with the reduction pinion 6 causes the platen 12 |ntegrated W th

the platen gear 7 to rotate in the ford& d direction. The sheet feed

roller transmission gear 10 transmits rotation in a direction opposite

a sheet feed roller for feeding the cut sheet forward
a sheet forward roller; and

said sheet forward roller disposed on a downstream side_
in a sheet forward direction of the sheet feed roller and
controlled so that rotation of the sheet forward roller is
switched from a forward direction to a backward direction at
when a front end of the cut sheet is nipped, and switched back

to the forward direction thereafter.

6. An apparatus for straightening a.skew in a cut
sheet according to claim 5, wherein a skew in the cut sheet is
straightened by rotating the cut sheet around said sheet
forward roller in contact with'; surface of said cut sheet in

accordance with said sheet forward roller rotating backwardly.

7. An apparatus for straightening a skew in a cut
sheet according to claim 5, wherein said sheet feed roller is
severed from driving while said sheet forward roller is

rotating backwardly.

8. An apparatus for straightening a skew in a cut
sheet according to claim 5, further comprising;

a pair of sheet urging units arranged symmetrically
_each other in widthwise and on the opposite side of the cut

sheet against said sheet forward roller.
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fo_the sheet feed direction'to the sheet feed roller drive gear 11 through
the idler wear 15 on the carriage 14. The sun gear 24 integrated
with the sheet feed roller drive gear 11 transmts rotation in the sheet

feed direction to the sheet feed roller gear 25 meshed therewith. And the
sheet . feed roller holder 22 nounted onlhe drive shaft 23 is turned to a

position shown in FIG 1(a) by the rotating torque derived

10

METHOD OF STRAIGHTENING SKEW IN CUT SHEET
AND -APPARATUS THEREFOR

ABSTRACT

A method of straightening skew in a cut sheet according
to the present invention comprises the steps of: feeding the
cut sheet toward a sheet feed roller which is rotating

forwardly in a sheet forward direction by a sheet feed roller;

rotating the sheet forward roller backwardly immediately after

a front end of the cut sheet has been nipped by'the sheet
for&ard roller; adjusting a position of the front end of the
cut sheet in a direction orthogonal -to the sheet forward
direction by a difference between widthwise sheet nipping
amounts on both ¥ight and left ends of the cut sheet; and
feeding the cut sheet by rotaéing the sheet forward roller
forwardly again. And an apparatus applied the above-mentioned

steps is disclosed.

FIGURE 1
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“from [ [
e such rotation and the pressure of the spring 40. Thereby
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it causes the sheet feed roller 21 to cone in contact with the cut sheet s
in the mddle of the sheet in the widthwise direction, the cut sheet s
bei ng accompdated in the sheet feed cassette 27. The cut sheet s is then
fed toward the platen 12 with the rotation of the sheet feed roller 21

(FIG 1(a)). As a result, the sheet s fed by the sheet feed
roller 21 first has its front end detected by a sheet detecting
m <

: Lol
~
w o
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sensor 41 disposed at a portion along the sheet feed passage, and then
reaches the platen 12 that is rotating in the forward By

. the way, the not shown control circuit controls the drive notor SO
that the drive notor rotates in the backward direction imediately after
the front end of the cut sheet s has been nipped by the platen 12 based
on the detection signal .
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fromthe sheet detecting sensor 41. Therefore, if the sheet s is skewin
the w dt hwi se direction because of a certain cause during feeding, for
exanpl e the cut sheet s is fed obliquely as shown in FIG 1(b), the
platen 12 rotates in the backward direction upon nipping a portion a of
the cut sheet s which has reached the platen 12 first, i.e., the right
front end of the cut sheet a as shown Ln FIG 1(b),; thereby imediately

wi t hdr awi ng '

FIG. 4

32
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-~ . o . Givsiza-r doS
the right front end portion a that has been ni pped. On the ot her
~hand, since a not shown carriage. drive .notor drives-the carriage 14 to the
‘mddle of the print area: through -a timng:belt soe'that the carriage 14 can

serve as a paper bail, the sheet feed roller drivetgear 11 and the sheet
v TR e e
v - A 8.t T

ekl

METHOD OF STRAIGHTENING A SKEW IN A SHEET

AND APPARATUS THEREFOR

The invention relates to & method of straightening a

skew sheet and an apparatus to which such method is

% & sheet Zeed unit ifcr fseding piled sheets
toward a—;rint sgczion ¢or zhe liksz on a single sheet basis,
widthwise displacsment 2f the sheet at an iniciai stage of
sheet fseding lz2ads to skew feeding, which causes thes problem
of wrinkling or jamming the sheet thereafter.

To overcome such proklem, an apparatus is disclosed in

u. Patent No. 4,248,415, which operates as follows. A sheet

[1}]

fed by a sheet £fe2d roller is suspended by a pair of sheet
forward rollers that are rotating 2ackwardly on a docwnstream
side in a sheet forward direction of the sheet feed rcller, so
that the position ¢ a fronc eﬁd of the sheet can be corrected
by reaction derived from the flexion of the sheet which is
caused by such suspension. Further, an apparatus proposed in
Japanese Patent Examined Publication No..62-38261-is designed
to correct the position of the front end of the sheet by
utilizing reaction derived from the flexion of the sheet which

is caused by discharging the sheet while reversely rotating a
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-9-" feed roller transm ssion gear 10 are disengaged fromeach other to
free the sheet feed roller holder 22, thereby causing the sheet feed
roller 21 to be free fromrotation.

sheet forward roller when the front end of the sheet has been nipped by the sheet forward
roller completely.

These apparatuses are simple in design in that the hardness of a sheet is utilized to
correct the position of the sheet. However, both apparatus entail much time in
straightehing a skew in a cut sheet because they require that the sheet be ﬂe:_cec{. In
addition, these apparatus have the problems that they are not sufficiently effective in
straightening the skew because the reaction is small even if the sheet is flexed in the case
of a soft sheet,-and that the sheet cannot be flexed at all in the case of a hard sheet.

The invention has been made in view of the above circumstances. Accordingly,
an object of the invention is to provide a novel skew straightening method and a
apparatus therefor, which ensure a quick operation and which are effective, reliable, and
applicable to any kinds of paper, either hard o'r soft.

According to one aspect of the present invention there is a method of
straightening a skew in a sheet comprising:

feeding the sheet towards a sheet forward roller which is rotating forwardly in a |
sheet forward direction by a sheet feed roller;

rotating the sheet forward roller backwardly immediately after the amount of the
sheet passed around said sheet forward roller is sufficient that both sides of the sheet
have reached a nipping point; _

straightening a skew in the sheet by rotating the nipped portion of the front end of
the sheet around said sﬁeet forward roller in accordance with said sheet'forward roller --
rotating backwardly; |

adjusting a position of the front end of the sheet in a directiqn orthogonal

to said sheet forward direction by a difference between widthwise sheet nipping amounts

on both right and left ends of the sheet; and REPL ACEMENT SHEET
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The cut sheet s whose right front end portion a has been withdrawn from

‘the platen 12 is instantly adjusted to a correct positi while turned in

an arrow direction as shown in FIG 1(c), and is fed towpep o

record head by the platen 12 whose rotation is switche ,m?g.rrv\%gr‘?

direction imediately thereafter. - By the way, ile the ]

above- nenti oned enbodiment is . 24 FEB 1998 ]‘
.' . -3-

feeding the sheet by rotating said sheet forward roller forwardly wherein said
sheet is urged towards said sheet forward roller by a pair of sheet urging units which are
arranged along a widthwise axis and on the opposite side of the sheet to said sheet
forward roller.

According to another aspect of the present invention there is a2 method of
straightening skew in a sheet comprising:

feeding the sheet towards a sheet forward roller which is rotating forwar;ily ina
sheet forward direction by a sheet feed roller when the sheet feed roller is rotating
forwardly;

urging the sheet towards said s_heet forward roller by a pair of sheet urging units
which are arranged along a widthwise axis and on the opposite side of the sheet to said
sheet forward roller;

rotating the sheet forward roller bachly immediately after the amount of the
sheet passed around said sheet'foma:d roller is sufficient that both sides of the sheet
have reached nipping points between said sheet forward roller and said sheet urging
units;

adjusting a position of the front end of the sheet in a direction orthogonal to said
sheet forward ;lirection by a difference between widthwise sheet nipi)ing amounts on
both right and left front ends o'f the sheet; and

feedian the sheet by rotating said sheet forward roller forwardly again and urging
the sheet towards said sheet forward roller by said sheet urging units.

According to a further aspect of the present invention, there is an éppa.ratus for
straightening a skew in a sheet comprising:

& sheet feed roller for feeding the sheet towards a sheet forward roller,

the sheet forward roller disposed on a downsﬁ'eam side in a sheet forward

direction of the sheet feed roller and controlled so that rotation of the sheet forward

roller is switched from a forward direction to a backward direction when the amount of



designed so that .the timng of the operation of switching the

controlled by the signal fromthe sheet detecting sensor 41,
operation may be controlled by a print start signal.

rotation of
the platen 12 between the forward and the backward directions is

such
Furt her,

by

appl ying the skew strai ghtening operation to sheet forward rollers other

than the platen, the skewin

-4~

the sheet passed around said sheet forward roller is sufficient thé.t both sides of the sheet
are nipped, and switched béck to the forward direction thereafter; and

a pair of sheet urging units arranged along a widthwise axis and on the opposit_e
side of the sheet to said sheet forward roller, wherein said apparatus for straightening a
skew in a sheet is adapted to straighten a skew in the sheet by rotating the nipped portion

of the front end of the sheet around said sheet forward roller in accordance with said

| sheet forward roller rotating backwardly. -

Embodiments of the present invention will now be described, by way of example,
with reference to the accompanying drawings, in which:-

FIGS. 1(a) to 1(d) are diagrams of a skew straiﬁhtening ‘method according to the
present invention.

FIG. 2 is a top view showing a drive mechanism of an apparatus to which the
method is applied. .

FIG. 3 is a side view showing linkages of the drive mechanism.

FIG. 4 is d side view. shéwing a main portion of the apparatus in enlarged form.

FIGS. 1(a) to 1(d) show a method of straightening skew in cut sheet operation
according to the present invention, and FIGS. 2 to 4 show an apparatus according to the

present invention by which such method is performed.
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sheets. encountered by copying machi nes and ordinary printing nachlnes may
be. effectively prevented. As descried in the forege+ﬂng

operation according to the present invention includes rpRER 5MEM&5H$EB
the sheet forward roller imediately after the front end pr—a cut SHEET]

I's nipped. Therefore, if the cut sheet is subjected to skelv »f Nshaat he
cut sheet can be turned in the sheet forward _243?@3 %98

-5-

-d

The apparatus will be described first. Reference
numeral 1 designates a sheet feed mechanism. The sheet feed
mechanism 1 includes a drive motor, a raduction gear 4, a
platen gear 7, a sheet feed rollér transmission gear 10 and an
idler gear 15. The drive motor is controlled by a not shown
control circuit so that the motor first rotates in a forward
direction in rssgonse to & sheet feed command signéL, then

switches the rotation in a backward direccicn 'mmea~at—l' aftar

a sheet s nas bssn nipped, and lasctly switches the rotation
back in the fcrwari dirscticn againa. The zsaducticn gear ¢ is
meshed with a pinica 3 ¢f the drive motor, refersnce numeral

i2 is a_placan sarving as 2 sneet iorward roller. The platen
gear 7 drives the glacten 12 whiles meshed with a2 pinion 6
integrated with the raduction gear ¢. The sheet Z2ed roller
transmission gear 10 is meshed with the reduction gear ¢
through two intsrmediace gears S, 9. The idler gear 15 is
ar;anged on one enc of a carriage 14.

Reference numeral 5 designates knurls formed over the
circumference of tha raducticn gear ¢ for manual cperation f*om
outside the printar tody.

Reference numeral 20 designates a sheet Zeed toller
unit that is operated by a sheet feed roller drive gear ll. A
sheet feed roller heolder 22, which holds a sheet feed holder
21, is pivotably supported on the sheet feed roller unit 20

in suchamanner that the sheet feed roller holder 22 is urged

toward a 2 sheet s. A sheet feed roller transmission geér'lo'



directioon instantly sinmultaneously with the rotation of the sheet forward
roller by taking advantage of a difference '
-10-

-g-

is zotatably supported on a large portion of a drive shaft 23
which is described below.

The sheet Ised roller holder 22 is pivotably mounted on
an end portion of a long drive shaft 23, which extends from the
sheet feed roller drive gear 11 to the middle of the cut sheet
s in the widthwise direction. A sméll radius sun gear 24 fixed
to the end of the drive shaft 23 meshes a gear 25 integratéd
with the sheet feed roller 21. The sheet feed roller holder 22

is urged toward ths sheet s oy the force of a scring 40 ac
ali :imeﬁ.——

Reference numeral 30 in FIG. { designates cne of sheet
urging rolisr unitcs disposed on beth sides so as tc interpose

the sheet feed roller unit 20 thersbetween. The sheet urging

‘roller unit 20 includes a roller holder 32 mounted cn a part of

()

a pase plate 31, and a T-shaped lever 34 engageably supported
by the roller holder 32 so as to zivot through a pin 33. Thel
pair of sheet urging units are arranged symmetzically in
widthwise as shown in FIG. 1l(a).

The sheet urging roller 35 that rotates in pressure
contact with the suriace of thelplacen 12 is journaled on the
upper end of the lever 34, whereas an auxiliary sheet urging
roller 36 that faces the sheet guide surface is journaled on
the lower end thereci. These rollers 35, 36 are designed to

guide the cut sheet s from a sheet feed cassette 27 to the

15 platen 12 while urged by a coil spring 37 within the roller

REPLACEMENT SHEET

Pttt rytats o8+ -

24 FEB 1998




bet ween the w dthw se ni pping anounts on the right and t eft _ends of
the sheet. As a result, the operation of correcting theg HREPWACEMENT SHERTOS
can be performed very quickly. I n addi tion, sirncegthe—skew - --

strai ghtening operation of the invention is not based gn th r tion of
the sheet itself, the applicability of the invention tq & ﬂ1€€§‘@?skin(
of paper, whether hard or soft, can be w dened, thus gn ing i

. -7-

holder 32, the ccil spring 37 acting on the rollers 35, 36
through the lever :i.

A series 9of sheet feed operations including the
operation of preventing che sheet s from skewing using this
apparatus will be Zescribed with reference to FIGS. 1l(a) to
1(d) and FIG. 2.

When a shest feed command signal is applied from the

not shown contrel circuit, the carriage 14 is moved toward a

laterai plate of 2z case, and by meshing the sheet i{sed roller
transmission gear 10 with the sheet feed roller drive gear 1ll.

Then, when the drive motor  starts rotating in the
forwarc direction,-:he viaten gear T meshed with the reduction

~

pinion 5 causes the platen 12 integrated with the platen gear

- e

7 to rotate in the forward directicn. The sheet Zfeed roller
trénsmission gear 1J transmits rotacion in a direction opposite
to the sheet feed directicon to the sheet feed roller drive gear
11 chrough the idlsr gear 15 on the carriage 1l4.

The sun gear 24 integrated with the sheet feed roller
drive gear 11 transmits rotation in the sheet feed direction to
the sheet feed roller gear 25 meshed therewith. And the sheet
feed roller holder 22 mounted on the drive shaft 23 is turned
to a position shown in FIG. l(a) by che rotating torque derived

from such rotation and the pressure of the spring 40. Thereby



effective and reliable skew correction.
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it causes the sheet feed roller 21 to come in contact with the
cut sheet s in the middle of the sheet in the widthwise
direction, the cut sheet s being accommodated in the sheet feed
cassette 27. The cut sheet s is then fed toward the platen 12
with the rotation of the sheet feed roller 21 (FIG. l(a)).

As a resul:, the sheet s fed py the shest feed

roller 21 first has izs front end dstected by a sheet detecting

By the way, zhe not shown scntrcl circuit controls che
rive motor  sO Tiat the drive motsr rotates in the backward
direction immediatsly after the fzont end of the cut sheet s
has been nipped by :th2z platen 12 based on the detaction signal
from the sheet detec:iﬁg sensor +l. Therefore, ii the sheet s
is skew in the widthwise direction tecause of a cesrtain cause
during feeding, fcr =xample the cut sheet s is fed obliquely as
shown in FIG. 1l(b), the platen 12 rotates in the backward
direction upon nipping & portion a of the cﬁt sheet s which has
reached the platen 12 first, i.e., the right ifront end of the
cut sheet & as shown in FIG. l(b), thereby immediaceiy withdrawing -
the right front end portion a that has been nipped.

On the other hand, since a not shown carriage drive
motor drives the carﬁiage l4 to the middle of the print area
through a timing belt so that the carriage 14 can serve as a

paper bail, the sheet feed roller drive gear 11 and the sheet




1. A method of straightening a skew in a sheet conprisin

, Ea
feedi ng the sheet towards a sheet forward roller which is rJloRAPLAGEMENT SHEET-
of the sheet passed around said sheet forward roller is s\

forwardly in a sheet forward direction by a sheet feed rol ; |
rotating the sheet forward roller backwardly imedi ately afitqr !

R ATETNE
both sides of the sheet have reached a m9pi ng point; —sLLaLghLenLné
a skew in the sheet by rotating the nipped portion of the firont end of

—_ — —
D

feed roller transmission gear 10 are disengaged from each other
to free thg sheet feed roller holder 22, thereby causing the
sheetlfeed roller 21 to be firee from rotatidn.

The cut sheet s whose right front end portion a has
been withdrawn from the platen 12 is instantly adjusted to a
correct position while turned in an arrow direction as shown in

FIG. 1(c), and is fed toward a not shown record head.by the

e

By the way, while the zbove-mentioned embcdiment is
designed so that :th2 timing of the operation of S"i:ching the
rctation of the pizten 12 between the forward and the backward
directions is contzolled by the signal from the sheet detecting
sensof 41, such c;eré;ion may be controlled by a crint start
signal. |

Further, by épplying the skéw straightening operation
tc sheet forward rollers other than che platen, the skew in
sheets encountered bv copying machines and ordinary printing
machines may be eiZsctively prevented.

As descrirted in the foregoing, the operation according
tc the present invention includes reversely rotating the sheet
forward roller immediately after the front end of a cut sheet
is nipped. Thereifcre, if the cut sheet is subjected to skew
feeding, the cut sheet can be turned in the sheet forward
direction instantly simultaneously with the rotation of the

sheet forward roller by taking advantage of a difference



t he sheet around said sheet forward roller in accordance with said sheet
forward roller rotating backwardly; adj usting a position of
the front end of the sheet in a direction orthogonal to said sheet forward
direction by a difference between wi dt hwi se sheet ni pping ambunts on both
right and left ends of the sheet; and feeding the sheet by rotating
said sheet forward roller forwardly wherepgn said sheet is urged towards
said sheet forward roller by a pair of sheet urging units which are

between the widthwise nipping amounts on the right and the left
ends of the sheet. As a result, the operation of correcting
the skew of this tvpe can be performed very quickly.

In addition, since the skew stréightening operation of
the invention is nct based on the reaction of the sheet itself,

the applicability = the invention to a variety of kinds of

He

aper, whether hard or soft, can be widened, thus ensuring

D

ffective and reliable skew correction.
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arranged along a wi dthwi se axis and on the -opposite side o
said sheet forward roller. 2. A net hod accordi ng to cl Il ml m lmr“l“l

conpri si ng: st oppi ng said sheet feed roller fromdri*vi ag whi% e ssai*d
sheet forward roller is rotating backwardly. 3. A met hod of
strai ghtening skew in a sheet conprising: feedi ng the sheet towards
a sheet forward roller which is rotati ng forwardly in a shee-t—f—emr—d——-—j
direction by a sheet feed roller wheTlife sheet feed rol | erREPLACKMENT SHEET
CLAIMS 24 FEB 1998
1. A method of straightening a skew in a sheet comprising:

feeding the sheet towards a sheet forward roller which is rotating forwardly ina
sheet forward direction by a sheet feed roller;

rotating the sheet forward roller backwardly immediately after the amount of the
sheet passed around said sheet forward roller is sufficient that both sides of the §heet
have reached a nipping point;

straightening a skew in the sheet by rotating the nipped portion of the front end of
the sheet around_said sheet forward roller in accordance with said sheet forward roller
rotating backwardly;

adjusting a position of the front end of the sheet in a direction orthogonal

to said sheet forward direction by a difference between widthwise sheet nipping amounts
on both right and left ends of the sheet; and .

'feeding the sheet by rotating said sheet forward roller forwardly wherein said
sheet is urged towards said sheet forward roller by a pair of sheet urging units which are .
arranged along a widthwise axis and on the opposite side of the sheet to said sheet
forward roller.
2. A method according to claim 1, further comprising:

stopping said sheet feed roller froin driving while said sheet forward roller is
rotating backwardly.
3. A method of straightening skew in a sheet comprising:

feeding the sheet towards a sheet forward roller which is rotating forwardly ina
sheet forward direction by a sheet feed roller when the sheet feed roller is rotating
forwardly;

urging the sheet towards said sheet forward roller by a pair of sheet urging units
which are arranged along a widthwise axis and on the opposite side of the sheet to said

sheet forward roller;
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on the opposite side pf the sheet tjo said sheet forward roll
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rotating the sheet forward roller backwardly immediately after the amount of the
sheet passed around said sheet forward roller is sufficient fhat both sides of the sheet
have reached nipping points between said sheet forward roller an_d said sheet urging
units; |

adjusting a position of the front end of the sheet in a direction orthogonal to said
sheet forward direction by a difference between widthwise sheet nipping amounts on
both right and left front ends of the sheet; and

feeding the sheet by rotating said sheet forward roller forwardly agairi and urging
the sheet towards said sheet forward roller by said sheet urging units.
4, An apparatus for straightening a skew in a sheet comprising:

a sheet feed roller for feeding the sheet towards a sheet forward roller,

the sheet forward roller disposed on a downstream side in a sheet forward
direction of the sheet feed roller and controlled so that rotation of the sheet forward
roller is switched from a forward direction to a backward direction when the amount of
the sheet passed around said sheet forward roller is sufficient that both sides of the sheet
are nipped, and switched back to the forward direction thereafter; and

~ apair of sheet urging units arranged along a widthwise axis and on the opposite

side of the sheet to said sheet forward roller, wherein said apparatus for straightening a
skew in a sheet is adapted to straighten a skew in the sh-eet by rotating the nipped portion
of the front end of the sheet around said sheet forward roller in accordance with said
sheet forward roller rotating backwardly.
5. An apparatus for straightening a skew in a sheet according to claim 4, wherein
said sheet feed roller is stopped from driving while said sheet forward roller is rotating
backwardly. _
6. A method of straightening a skew in a sheet substantially as hereinbgfore
described with reference to any one of figures 1 to 4 of the accompanying drawings.
7. An apparatus for straightening a skew in a sheet substantially as hereinbefore

~ described, with reference to any one of figures 1 to 4 of the accompanying drawings.



-12- rotating the sheet forward roller backwardly inmediately after
t he anount of the sheet passed around said sheet forward roller is
sufficient that both sides of the sheet have reached nipping points

bet ween said sheet forward roller and said sheet urging units;

adjusting a position of the front end of the sheet in a direction

ort hogonal to said -13-

METHOD OF STRAIGHTENING A SKEW IN A
SHEET AND APPARATUS THEREFOR

ABSTRACT

- A method of straightening skew in a cut sheet according
to the present invention comprises the steps of: feeding the
cut sheet toward a sheet feed roller which is rotating
forwardly in a sheet forward direction by a sheet feed roller;
rotating EPe sheet forward roller backwardly immediately after
a front end of the cut sheet has been nipped by the sheet
forward roller; adjusting a pasition of the froant end of the
cut sheet in a direction orthogonal to the sheet forward
direction by a difference between widthwise sheet nipping
amounts on both right and left ends of the cut sheet; and
feeding the cut sheet by rotaking the sheet forward roller
forwardly again. And an apparatus applied the above-mentioned.

‘steps is disclosed.

FIGURE 1
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sheet. forward direction by a difference between w dt hwi se sheet ni pping
anpunts on both right and left front ends of the sheet; and

feeding the sheet by rotating said sheet forward roller forwardly again and
urging the sheet towards said sheet forward roller by said sheet urging
units. 4. An apparatus for straightening a skew-i-n.a _sheet conprising:

a sheet feed roller for feeding the sheet towards a sheet forward.rol | er,
the sheet forward roller disposed on a dommstrean13|de |n_” sheet formard

FIG. 1(a)
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direction of the sheet feed roller and controlled so that rotation of the
sheet forward roller is swtched froma forward direction to a backward

di rection when the amobunt of the sheet passed around said sheet forward
roller is sufficient that both sides of the sheet are nipped, and sw tched
back to the forward direction thereafter; and a pair of sheet
urging units arranged al ong a wi dthwige axis and on the opposite side of -
t he sheet to said sheet forward roller, wherein said apparatus for :
straightening a skewin a sheet is adapted to straighten a skew in the
sheet by rotating the nipped portion
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of the-front end of the sheet around said sheet forward roller in

accordance with said sheet forward roller rotating backwardly. 5. An

apparatus for straightening a skewin a sheet according to claim4, wherein

said sheet feed roller is stopped fromdriving while said sheet forward

roller is rotating backwardly. 6. A met hod of straightening a skew in

a sheet substantially as herei nbefore3 described with reference to any one
dr awi ngs.

of figures 1 to 4 of the acconpanying
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7. : An apparatus for straightening a skew in-a sheet substantially as
her ei nbefore described, with reference to any one of figures.1 to 4 of the
acconpanyi ng draw ngs.

FIG. 4
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