PRI NTI'NG APPARATUS AND METHOD OF ' Ro6033-7 THes

PRINTING APPARATUS

BACKGROUND QOF THE INVENTION

FIELD OF THE INVENTION
The present invention relates to a printing apparatus
and more particularly to a paper feeding apparatus for
5 feeding a printing sheet separately from stacked sheets.

RELATED ART

In one example of a conventional sheet feeding
apparatus foﬁ use in a printer, as disclosed in Japanese
Patent Publication No. Sho. 58-6633, a printing sheet is fed

10 with a platen rotating in the reverse direction, and even
after a front end of the printing sheet reaches a nipping

region of the platen and a driven roller to stop forwarding

ct

Fh

urther the printing sheet is forced to be fed further so
that the printing sheet is bent to thereby eliminate an

is undesirable skew, and then the platen is controlled to rotate
in the forward direction so that the printing sheet is
transported to the printing start position.

On the other hand, Japanese Patent Publication No.

Sho. 62-38261 discloses another arrangement in which a

20 printing sheet is fed separately by a pick-up roller roLatlng
forwardly to a pair of drive rollers rotating forwardly, a
sensor detects a condition of the printing sheet that a front

end of the printing sheet passes completely through the pair

of rollers and afterwards the pickup roller is stopped
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FCﬁMARD:AND REVERSE SHEET FEEDI NG TO PREVENT SKEW NG
BACKGROUND OF THE | NVENTI ON 1. Field O The Invention The present
invention relates to a printing apparatus and nore particularly to a paper
feedi ng apparatus for feeding a printing sheet separately from stacked
sheets.
rotating while the drive roller is rotated in the reverse
direction until the front end of the printing sheet is pushed
. out of the pair of drive rollers to thereby bend the printing
sheet énd so that an undesirable skew is eliminated.
5 Afterwards, the pair of drive rollers are again rotated in
the forward direction to transport the printing sheet to a
printing position.
In the conventional printing apparatus for feeding a
printing sheet as disclosed in the Japanese Patent
10 Publication No. Sho. 58-6633 shown in FIG. 10, the front end
of the printing sheet is abutted against the driven roller
102 and the platen 101 while they are rotating in the reverse
direction as shown in FIG. 10A. Therefore, if the condition

which the front end portion of the printing sheet 106 abuts

against the platen 101 and driven roller 102 is irregular as

'-I
w

shown in FIG. 10B, the front end portion of the printing
sheet 106 may be wound on the roller, or folded as shown in
FIG. 10C. Further, the bending (or slackening) operation
applied to the printing sheet is performed only by rotating
20 the paper feeding roller in the forward direction while
cheqking the advance the front end portion of the printing
sheet. Hence, if the printing sheet is large in thickness,
it is difficult to sufficiently bend the same, and it takes a
relatively long period of time to bend the sheet, with the

25 results that the printer is -lowered in through-put and in

reliability.
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2. Reldted Art In one exanpl e of a conventional sheet feeding appa- atus
for use in a printer, as disclosed in Japanese Patent Publication No. Sho.
58-6633, a printing sheet is fed with a platen rotating in the reverse
direction, and even after a front end of the printing sheet reaches a

ni pping region of the platen and a driven roller to stop forward- ing
further the printing sheet is forced to be fed further

In the conventional apparatus taught in Japanese

Patent Publication No. Sho. 62-38261, the printing sheet is
once fed until the sheet passes completely through the pair
of drive rollers to detect such a condition of the printing

5 sheet with the sensor and then the pair of drive rollers are
controlled to rotate in the reverse direction and, further,
in bending the printing sheet by turning the drive roller in
the reverse direction, the sheet feeding roller is held |
stopped as described above. Hence, the printing sheet must

10 be bent only by turning the drive roller in the reverse
direction. For this reason, it takes a long time period and
accordingly the through-put is lowered. Furthermore, in the
case of a printing sheet relatively large in thickness, the
roller may slip, so that the printing sheet cannot be

15 sufficiently bent, with the result that the printer is

lowered in reliability.

SUMMARY OF THE INVENTION

Accordingly, the present invention was made to
eliminate the above-described difficulties accompanying
20 conventional printing apparatuses for feeding a printing
sheet in a printer. That is, an object of the invention is
to provide a printing apparatus in which a printing sheet can
be bent quickly to eliminate the difficulty that the printing

sheet is placed skew.
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sb‘thdt;the printing sheet is bent to thereby elimnate an undesirable
skew, and then the platen is controlled to rotate in the forward direction
so that the printing sheet is transported to the printing start position.
On the ot her hand, Japanese Patent Publication No. Sho. 62-38261 discl oses
anot her arrangenent in which a printing sheet is fed separately by a
pick-up roller rotat- ing forwardly to a pair of drive rollers rotating
for- The foregoing object of the invention has been
achiéved by a provision of a printing apparatus which
includes: a platen driven to rotate forwardly and reversely;
a driven roller pushed against the platen; and a sheet
S feeding roller for feeding a printing sheét separately from
stacked sheets, characterized in that the printing apparatus
further includes an auxiliary paper feeding roller positioned
between the paper feeding roller and the nipping region of
the platen with the driven roller and rotating in the forward
10 direction both when the platen rotates in the forward and
reverse directions, when the front end portion of a2 printing
sheet separated from a stack of printing sheets and conveyed
therefrom by the sheet feeding roller, after passing through
the auxiliary sheet feeding roller reaches near the nipping
i5 region of the platen and the driven roller, the platen is
being rotating in the forward direction, so that, the front
end portion of the printing sheet exceeds the nipping region
of the platen and the driven roller and fed further by a
predetermined distance, thereafter the platen is turned in
20 the reverse direction to thereby push back the printing sheet
by a distance more than that corresponding to a distance for
which an end portion of the printing sheet has transported
after passing through the nipping region of the platen and
the driven roller with the auxiliary sheet feeding roller

25 being rotated in the forward direction to convey the printing

sheet, so that the printing sheet is bent being pushed in
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wardly,” a sensor detects a condition of the printing sheet that a front end
of the printing sheet passes com pletely through the pair of rollers and
afterwards the pickup roller is stopped rotating while the drive roller is
rotated in the reverse direction until the front end of the printing sheet

I S pushed out of the pair of drive rollers to thereby bend the printing
sheet and so that an undesir- able skewis elimnated. Afterwards, the pair

of drive
front and in rear, and thereafter the platen is rotated in

the forward direction again, to transport the printing sheet

to a printing start position.

BRIEF DESCRIPTION OF THE DRAWINGS
5 FIG. 1 is a gectional view showing essential
components in an embodiment of this invention;

FIG. 2 is an explanatory diagram showing the first
step of conveyance of a printing sheet in the embodiment of
the invention;

10 FIG. 3 is an explanatory diagram showing the second
step of conveyance of the printing sheet in the embodiment of
the invention;

IG. 4 is an explanatory diagram showing the third

k3]

step of conveyance of the printing sheet in the embodiment of
15 the invention;

FIG. 5 is an explanatory diagram showing the fourth
step of conveyance of the printing sheet in the embodiment of
the invention;

FIG. 6 is an explanatory diagram for a description of

20 the conveyance of the printing sheet, and the operation of a
gear train in the embodiment of the invention;

FIG. 7 is an explanatory diagram for a description of
the positions of the printing sheet and the operations of

rollers in the embodiment of the invention;
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rol'l ers’are again rotated in the forward direction to transport the
printing sheet to a printing position. In the conventional printing
apparatus for feeding a printing sheet as disclosed in the Japanese Patent
Publi cation No. Sho. 58-6633 shown in FIG 10, the front end of the
printing sheet is abutted against the driven roller 102 and the platen 101
while they are rotating in the reverse direction as shown in FIG 10A

Therefore, if
FIG. 8 is a perspective view showing a printing

apparatus to which the present invention is applied;
FIG. 9 is a view for explaining a sheet bending
operation according to the present invention; and
5 FIG. 10 is a view for explaining a sheet bending

operation according to the conventional apparatus.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will
now be descfibed with reference to the accompanying drawings.
10 FIG. 8 is a perspective view showing a printing
apparatus to which the present invention is applied. FIG. 1
is a sectional view of a part of the printing apparatus
showing a sheet transporting path between a print head and an
automatic sheet feeding device for feeding a printing sheet
15 separately from stacked sheets. The automatic sheet feeding
device as shown in FIG. 1 is most popularly used. The device
has a sheet accommodating section 9 for supporting printing
sheets 6. A sheet feeding rollexr 5 is provided at the front
" end of the sheet accommodating section 9. An auxiliary sheet
20 feeding roller 3 is provided closer to the printer body than
the sheet feeding roller 5. An auxiliary driven roller 10 is
pushed, as an idle roller, against the auxiliary sheet |
feeding roller 3.
On the other hand, in the printer body, a driven
25 roller 2 made of elastic material is pushed against a plafen
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the cdndition which the front end portion of the print- ing sheet 106 abuts
agai nst the platen 101 and driven roller 102 is irregular as shown in FIG
10B, the front end portion of the printing sheet 106 nay be wound on the
roller, or folded as shown in FIG 10C. Further, the bending (or

sl ackeni ng) operation applied to the print- ing sheet is perforned only by
rotating the paper feed- ing roller in the forward direction while checking

the 1, and sheet detecting means 4 (made up of a micro-switch)

for detecting the presence or absence of a printing sheet is
disposed between the driven roller 2 and a sheet inserting
inlet 1i. |

5 The operations of the above-described components will
be described. When, as shown in FIG. 2, the platen 1 is
turned in the reverse direction (i.e., in the direction of
the arrow a) through a gear train (described later) by a
drive motor (not shown), the sheet feeding roller 5 is

10 rotated in the forward direction (i.e., in the direction of
the arrow b) so that a top most sheet of printing sheets 6
stacked in the sheet accommodating section 9 are separated
from the stack of printing sheets one after another. The
sheet feeding roller 5 is arranged to rotate forwardly by a

planet gear mechanism (described later) when the platen 1

=
w

rotates reversely. The printing sheet 6§ thus separated is
moved on by the sheet feeding roller 5 turning in the forward
direction until it is nipped between the auxiliary sheet
feeding roller 3 and the auxiliary driven roller 10.

20 The traveling distance of the printing sheet in this
operation is controlled by number of drive pulses to be
supplied to a stepping motor acting as the drive motor in
accordance with a length of the sheet transporting path
between the sheet feeding roller 5 and a contacting point

25 between the auxiliary sheet-feeding roller 3 and the

auxiliary driven roller 10.
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Afterwards, the platen 1 rotates in the forward
direction (i.e., in the direction of the arrow c) as shown in
FIG. 3. As a result, the printing sheet 6 is further
conveyed by the auxiliary sheet feédihg roller 3 rotating in
the forward direction through the planet gear mechanism
described later and the auxiliary driven roller 10, and the
position of the front end of the printing sheet 6 is detected
by the sheet detecting means 4. The auxiliary sheet feeding
roller 3 is arranged to rotate forwardly by the planet gear
mechanism (described later) both when the platen 1 rotates
forwardly and reversely.

After the front edge of the printing sheet is
detected in the above-described manner, the plaien 1 and the
auxiliary sheet feeding roller 3 continue turning a
predetermined angle of rotation in the forward direction to
convey the printing sheet 6 as shown in FIG. 9A, so that
thereafter the printing sheet 6 is nipped at a predetermined
amount (preferably 9mm in the present embodiment) between the
platen 1 and the driven roller 2 pushed against the platen 1
as shown in FIG. 9B.

The sheet feeding distance is contrcolled by the
number of drive pulses supplied to the drive motor in
accordance with the sheet transporting distance between the
sheet detecting means 4 and an abutting point of the driven
roller 2 against the platen -1 and the predetermined nipping

amount, until the sheet feeding operation stops while the
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-2-  radvance the front end portion of the printing sheet. Hence, if the
printing sheet is large in thickness, it is difficult to sufficiently bend
the sane, and it takes a relatively long period of tine to bend the sheet,
with the results that the printer is lowered in through-put and in

printing sheet 6 is nipped by the platen 1 and the driven
roller 2 at the predetermined amount, after a front end of
the printing sheet 6 is detected by the sheet detecting means
4,

5 Next, as shown in FIG. 4 and FIG; 9C, the platen 1 is
rotated reve;sely (axrow a) by a sufficient amount so that
the sheet 6 thus nippea is moved backwardly until the front
end of the printing sheet comes to the position (d) where the
platen 1 is in contact with the driven roller 2. 1In this

10 operation, as the platen 1 rotates in the reverse direction
(i.e., in the direction of the arrow a), the auxiliary sheet
feeding roller 3 and the auxiliary driven roller 10 are
turned in the forward direction; that is, the sheet 6 is bent
being pushed in front and in rear as shown in FIG. 9D. Owing

to this bending, since the front end of the sheet & is

'_J
W

abutted against the position (d) where the platen 1 contacts
to the driven roller 2, the front end of the sheet § is
aligned to thereby eliminate the undesirable skew of the
printing sheet.

20 The sheet bending operation is carried out as
described above, with the resulfs that the front end of the
printiﬂg sheet 6 does not skew and a stable bending operation
can be achieved as shown in FIG. 9 even if the front end of
the sheet 6 irregularly contacts to the position (d) where

25 the platen 1 contacts to the driven roller 2 to some extent.

Further, the amount of reverse rotation of the platen 1 can

This Sheet Has Been Replaced

(TR




reliabitlity. In the conventional apparatus taught in Japanese Patent
Publ i cati on No. Sho. 62-38261, the printing sheet is once fed until the

sheet passes conpletely through the

of drive rollers to detect such a

condition of the printing sheet with the sensor and then the pair of drive

rollers are controlled to rotate in the reverse direction and, further,

bendi ng the printing sheet by turning

20

25

be extremely small, and the period of time required for the
sheet bending operation is considerably short.

when the sheet has been bent as required, the platen
1 is rotated in the forward direction (i.e., in the direction
of the arrow c) to convey the sheet to the printing start
position (FIG. 3).

The gear train for driving those rollers, and its
operation will be described with reference to FIGS. 6 and 7.
A platen gear lg engages directly with a drive gear 14 which
is driven by a drive motor (not shown). First, second and
third planet gears 16, 17 and 18, which are coupled to one
another through a common lever 15 having three arms, are
engaged with the drive gear 14 in such a manner that they
rolls along the drive gear 14. When the drive gear 14 is
turned in the forward direction (i.e., counterclockwise in
FIG. 6), the first planet gear 16 swirls counterclockwise
together with the drive gear 14, to transmit a forward
rotation drive force to an auxiliary sheet feeding gear 3g as
shown in FIGS. 6B and 6D. When the drive gear 14 is rotated
in the reverse direction, the third planet gear 18 swirls
clockwise in FIG. 6, to transmit a forward rotation drive
force to a sheet feeding gear 5g as shown in FIGS. 6A and 6C.

Thus, at the sheet feeding start time instant (time
point a in FIG. 7). the drive gear 14 starts to rotate in the
reverse direction, and the second planet gear 17 which

positions to swirl clockwise around the drive gear 14
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the drive roller in the reverse direction, the sheet feed- ing roller is
hel d st opped as descri bed- above. Hence, the printing sheet nust be bent
only by turning the drive roller in the reverse direction. For this reason,
it takes a long tine period and accordingly the through-put is |owered.
Furthernore, in the case of a printing sheet relatively large in thickness,
the roller may slip, so that the printing sheet cannot be sufficiently

bent, with the
transmits the forward rotation drive force through the idler

gear 19 to the auxiliary sheet feeding gear 3g, and similarly
the third planet gear 18 transmits the forward rotation drive
force to the sheet feeding gear 5g, so that the sheet § is

5 transported by the sheet feeding roller 5.

When the sheet feeding operation is advanced, i.e.,
when the front edge of the printing sheet reaches the
auxiliary sheet feeding roller 3 (at a time point b in FIG.
7), the drive motor is turned in the forward direction.

10 Thereupon, ﬁhe first planet gear 16 swirling counterclockwise
around the drive gear 14 with the changing time At is engaged
with the auxiliary sheet feeding gear 3g, to transmit the
forward rotation drive force to the latter 3g, while the
platen gear 1g engaged directly with the drive gear 14

15 rotates the platen 1 in the forward direction, to allow the
auxiliary sheet feeding roller 3 to continue the .sheet
feeding operation. |

Afterwards, the front end of the printing sheet 6
passes through the sheet detecting means 4 and reaches the

20 ~ abutting point of the driven roller 2 against the platen 1
and, moves further by a predetermined distance A¢, and the
front end of the sheet 6 is nipped by the predetermined
distance amount A¢ from the contact point between the plateﬁ
1 and the driven roller 2 (time point ¢ in FIG. 7), the drive

25 motor rotates the drive gear 14 in the reverse direction for

a predetermined distance (corresponding to time period t in
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result that the printer is lowered in reliability. SUMVARY OF THE
| NVENTI ON Accordingly, the present invention was made to elim inate the
above-described difficulties acconpanying conventional printing apparatuses
for feeding a printing sheet in a printer. That is, an object of the

i nvention is to provide a printing apparatus in which a printing sheet can
be bent quickly to elimnate the difficulty that the

FIG. 7) which is sufficient to move the front end of the
sheet 6 back to the contact point between the platen 1 and
the driven roller 2, so that the platen 1 is turned in the
opposité direction through the platen gear lg. Therefore, as
5 shown in FIG. 7, in the earlier part of the period of time
between the time instants ¢ and d, the platen 1 returns the
front edge of ﬁhe printing sheet 6 as much as an amount of
draw Af.
The auxiliary sheet feeding roller 3, receiving the
10 forward rotation drive force through the idler gear 19 from
the second planet gear 17, feeds the printing sheet 6 again
during the period of time t-At after the planet gear 17 is
switched, to slacken (or bend) the printing sheet 6§ as much
as (L - 1) between the platen 1 and the auxiliary sheet
13 feeding roller 3. As a result, the front edge of the
printing sheet is aligned with the axis of the platen by the
back tension of the printing sheet 6 itself; that is, the
printing sheet 6 is prevented from skewing.
When the period of time t has passed; i.e., at the
20 time instant d in FIG. 7, the drive gear 14 is turned in the
forward direction again, to turn the platen in the forward
direction to draw the printing sheet 6, and thereaiter the
auxiliary sheet feeding roller 3 which has started turning in
the forward direction after the period of time At that the

25 planet gear 16 1s switched, feeds the remaining part of the

printing sheet 6.
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printing sheet is placed skew. The foregoing object of the invention has
been achi eved by a provision of a printing apparatus which includes: a
platen driven to rotate forwardly and re- versely; a driven roller pushed
agai nst the platen; and a sheet feeding roller for feeding a printing sheet
sepa- rately from stacked sheets, characterized in that the printing
apparatus further includes an auxiliary paper

The platen 1, the auxiliary sheet feeding roller 3,
and the sheet feeding roller 5 are controlled as described
above. However, the above-described method may be replaced
by a method in which plungers are used to control the gear

5 train, or a method in which a respective drive motor
independent for each platen 1, auxiliary sheet feeding roller
3 and sheet feeding roller 5 is employed.
The printer is constructed as described above, and is
operated according to the above-described method. Hence, the
i0 sheet bending operation can be achieved quickly and
accurately. Furthermore, even if the front end portion of
the printing sheet 6 is irregularly brought into contact with
the driven roller 2 or the platen 1, it will not be folded,
that is, the conveyance of the printing sheet 6 to the
15 printing start position is improved in accuracy.

If the sheet detecting means 4 is positioned at
downstream of the sheet transporting path of the pair of
rollers for bending the sheet by rotating reversely as in the
case of Japanese Patent Publication No: Sho. 62-38251

20 mentioned above, then in the case where the printing sheet is
manually inserted into the printer body through the sheet
inserting inlet, it is impossible for the detecting means to
determine the presence or absence of the printing sheet, and
it is rather difficult to handle the printing sheet.

25 On the other hand, in the invention, with the sheet

detecting means 4 arranged as described above, even when the
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feeding roller positioned between the paper feeding roller and the nipping
region of the platen with the driven roller and rotating in the forward
direction both when the platen rotates in the forward and reverse
directions, when the front end portion of a printing sheet separated froma
stack of printing sheets and con- veyed therefrom by the sheet feeding
roller, after pass- ing through the auxiliary sheet feeding roller reaches

printing sheet is manually inserted along the sheet guide 12
towards the sheet inserting inlet 11, the presence or absence
of the printing sheet can be determined by the shest
detecting means 4, which will eliminate the above-described

5 difficulty that it is rather difficult té handle the printing
sheet.

As was described above, in the printing apparatus of
the invention,.after the printing sheet separated from the
stack of printing sheets and conveyed by the sheet feeding

10 roller passes through the auxiliary sheet feeding roller,
with the platen being rotated in the forward direction the
printing sheet is nipped between the platen and the driven
roller as much as required, and then the platen is turned in
the reverse direction through an angle of rotation more than

15 that corresponding to the distance for which the printing
sheet has passed through the nipping region of the platen and
the driven roller. The auxiliary sheet feeding roller is
turned in the forward direction, so that the printing sheet
is bent being pushed in front and in rear. Thus,

20 irrespective of the type of the printing sheet, the printing
sheet can be bent suitably, positively and short in time, so
that tﬁe elimination of the undesirable skew can be achieved

quickly.
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near the ni ppi ng region of the platen and the driven roller, the platen i

being rotating in the forward direc-

22

23

AR

CLAIMS

WHAT IS CLAIMED IS:

1. A printing apparatus comprising:

a platen rotating forwardly and reversely;

a2 driven roller abutted against said platen;

a shget feeding roller for feeding a printing sheet
separately from stacked sheets;

an auxiliary sheet feeding roller disposed between an

~abutting point of said driven roller against said platen and

said sheet feeding roller, said auxiliary sheet feeding
roller rotafing forwardly both when said platen rotates
forwardly and reversely;

wherein said platen rotates forwardly when said
printing sheet reaches close to an abutting position of said
driven roller against said platen after a front end of the
printing sheet fed by said sheet feeding roller passes
through said auxiliary sheet feeding roller, after the
printing sheet is fed by a first predetermined distance
exceeding the abutting position of said driven roller against
said platen said platen rotates reversely by a second
predetermined distance larger than said first predetermined
distance while said auxiliary sheet feeding roller rotated
forwardly whereby bending the printing sheet and, thereafter
said platen rotates forwardly to transport the printing sheet

to a printing start position:
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-é; ffon, so that, the front end portion of the printing sheet- exceeds the
ni pping region of the platen and the driven r fed further by a
prEderar e o st ance O o i

2. The printing apparatus of Claim 1, further

=

2 comprising means for detecting the printing sheet, said

3 detection means is disposed between said auxiliary shest

& feeding roller and said platen.

1 3. The printing apparatus of Claim 2, wherein the
2 printing.sheet transporting distance after the presence of
3 the sheet is detected by said detection means is determined
4 in accordance with a sheet feeding path between the abutting
5 point of said driven roller against said platen and said

6 detection means and with said first predetermined distance.
1 4, The printing apparatus of Claim 3, wherein said
2 platen, driven roller, sheet feeding roller and auxiliary

w

sheet feeding roller are driven by a pulse motor.

5. The printing apparatus of Claim 4, wherein said

[

2 pulse motor is actuated by drive pulses the number of which
3 is determined by the printing sheet transporting distance.
1 6. The printing apparatus of Claim 1, wherein said
2 first predetermined distance is 9mm.

1 7. The printing apparatus of Claim 1, wherein said
2 driven roller is formed of an elastic material.
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theredfter the platen is turned in the reverse directi-on to.thereby push
back the printing sheet by a distance nore than that correspondlng to a
di stance for which an end portion of the printing ji’ﬂtw Mi""tHWT’m ted
after pass- ing through the nipping region of the ven
roller with the auxiliary sheet feeding roller being rotated”in®tHe forward

direction to convey the printing sheet, so that the printing sheet is bent

bei n
% 8. Method of feeding a printing sheet separately

2 from stacked sheets in a printing apparatus having a platen,

3 a driven roller abutted against said platen, a sheet feeding

4 roller and an auxiliary sheet feeding roller, comprising

5 steps of:

6 feed}ng a printing sheet separately from stacked

7 sheets by said sheet feeding roller;

8 rotating said platen forwardly while the printing

9 sheet is transported through said auxiliary sheet feeding

10 roller and reaches close to an abutting point of said driven

11 roller against said platen;

12 rotating further said platen and said sheet feeding

13 roller forwardly to feed the printing sheet by a first

14 predetermined distance exceeding the abutting point of said

15 driven roller against said platen;

16 rotating said platen reversely to feed the printing

17 sheet backwardly by a second predetermined distance larger

18 than said first predetermined distance while rotéting said

19 auxiliary sheet feeding roller forwardly to bend thé printing

20 sheet; and

21 rotating said platen forwardly to transport the

22 printing sheet to a printing start position.

1 9. The method of feeding a printing sheet of Claim

2 8, further comprising step of detecting a front end of the
This Sheet Has Been Replaced - 17 -
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pushed'in front and in rear, and thereafter the platen is.rotated in the
forward direction again, to transport the printing sheet to a printing
start position. BRI EF DESCRI PTI ON OF THED m&mum,ﬁ" 1 is a sectional
vi ew showi ng essential conpo- nents in an ER S invention;
FIG 2 is an explanatory diagramshow ng the fi rst <t ep of conveyance of a
printing sheet in the enbodi-

3 printing sheet before the sheet reaches the abutting point of
4 said driven roller against said platen.

1 10. The method of feeding a printing sheet of Claim
2 8, wherein said first predetermined distance is 9mm.

1 11. The method of feeding a printing sheet of Claim
2 9, wherein the printing sheet transporting distance after the
3 presence of the sheet is detected is determined in accordance
4 with a sheet feeding path between the abutting point of said
5 driven roller to said platen and said detection means and

6 with said first predetermined distance.
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nment of’ the invention; FIG 3 is an explanatory diagram show ng the
second step of conveyance of the printing sheet in the enbodi- nent of the
i nventi on; FIG 4 is an explanatory diagram showing the third step of
conveyance of the printing sheet in the enbodi- nent of the invention;

FIG 5 is an explanatory diagram showi ng the fourth

ABSTRACT OF THE DISCLOSURE

A printer apparatus having a sheet feeding roller
which rotates in the forward direction only when the platen
rotates in the reversed direction, and a auxiliary sheet

'5 feeding roller rotating in the forward direction both when
the platen rotates in the forward direction and when it
rotates in the reverse direction, when the platen rotates in
the forward direction, the printing sheet is nipped at a
predetermined amount between the platen and the driven

10 roller, and thereafter while the platen is rotated in the
reverse direction sufficient for pushing the thus nipped
sheet back while the auxiliary sheet feeding roller rotates
in the forward direction to eliminate an undesirable skew,
whereby the printing sheet is bent being pushed in front and

15 in rear, and thereafter the platen is rotated in the forward
direction again, to transport the printing sheet to a

printing start position.
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step of conwexanee of | t heepr-nting sheet in the embodi
i nvent i onﬂmmmV‘m‘WMH:ﬁFﬁ%{%ﬁRUmt i al

conveyance gf=the—pimd-i ng sheet, and the sequential operation of a gear
train in the enbodi ment of the |nvent|on FIG 7 is an explanatory

di agram f ogzasdescription of t he ‘positions of the printi ng sheet and the
oper ati ons of

Fla. 1
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rollers i n-geamraderen 2B —The i nvention: ELG 8 is zpgerspsetille Vi ew
showi ng a Erlnzlng appa- ratus to which the present invention is applied;
FI GS. 9A- sequential view, for explaining a sheet bending operation
according to the present inven- t.ion; and FI GS. 10A-10C are sequenti al
views for explaining a sheet bending operation according to the

conventi onal :
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-4 W THE PREFERRED SMBODIANENTS
Preferr ourTENt S of the present invention will now be described with

r ef erencagt oyt he acconpanyi ng draw ngs.
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FIG 8 is g ¥esEnsrei4re VITWshowing a printing appa- ratssesnomith)t he
present invention is applied. FIG 1 is a sectional view of a part of the
printing apP®ratus showi ng a sheet transporting path between a print head
and an automatic sheet feeding device for feeding a printing sheet
separately from stacked sheets. The auto- matic sheet feeding device as
shown in FIG 1 is nost popularly used. The device has a sheet \

accommodat i ng
FIG S s
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'section 9 fae=smewerttngrprinting sheets 6. A sheet feedximeg~ghker)5 is
provided at the front end of the sheet acconmopdati ng section 9. An
‘auxiliary s#@atlfeeding roller 3 is provided closer to the printer body
than the sheet feeding roller 5. An auxiliary driven roller 10 is pushed,
as an idle roller, against the auxiliary sheet feeding roller 3. On the
ot her ‘hand, in the printer body, a drlven roll er

.
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2 made of elastic material is pushed against a platen 1, and sheet
detecting neans 4 (nade up of a mcro- switch) for detecting the presence
or absence of a print- ing sheet is disposed between the driven roller 2

and a sheet inserting inlet 11. The operations of the above-descri bed
components will be described. Wen, as showmmn in FIG 2, the platen | is
‘turned in the reverse direction (i.e., in the direction

F1g.7

1

FORWARD ! —TT T
PLATEN '
REVERSE ;

FORWARD
AUXILIARY SHEET
FEEDING ROLLER
STCP

SHEET
TRACK OF REAR - -
PORTION OF FRONT BENDING AMOUNT (| — ¢ )
END OF PRINTING SHEET OF SHEET -~
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of the arrow a) through a gear train (described later) by a drive notor
(not shown) ot he sheet feeding roller 5 is rotated. in the forward direction
(1. mrr‘@tdlrectlon of the arrow b) so that a top nost sheet of

pri nt| ng sheets 6 stacked in the sheet accommodating section 9 are
separated fromthe stack -of printing sheets one after another. The.sheet
feeding rofler 5 |s arranged to rotate forvvardly by a pI anet gear mechai sm
(descrlbedfater) PR R . -

Fl&. 9
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when the'-@eﬁ—en | rotates reversely. The printing sheél’thlsEShem}Es&paRaplacédl S
noved on by the sheet feeding roller 5 turning in the fo
until it is nipped between the auxiliary sheet feeding r
auxiliary driven roller 10. The traveling di stance of e printing she t

in this operation is controlled by nunber of drlve pulses to be supplled to
a stepplng Mot or -act g .s The T Ve moror: IR
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drlvennuoll /btates Ln:the:forward :diwec-
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BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates to a printing apparatus
and more particularly to a paper feeding apparatus for
feeding & printing sheet separately from stacked sheets.

RELATED ART

In one example of a conventional sheet feeding
apparatus. for use in a printer, as disclosed in Japanese
Patent Publication No. Sho. 58-6633, a printing sheet is fed

with

v}

platen rotating in the_reverse direction, and even
after a front end of the printing sheet reaches a nipping
regicn of the platen and a driven roller to stop forwarding
further the printing sheet is forced to be fed further so
that the printing sheet is bent to thereby eliminate an
undesirable skew, and then the platen is controlled to rotate
in the forward direction so that the printing sheet is
transported ﬁo the printing start position

On the other hand, Japanese Patent Publication No.
Sho. 6§2-38261 discloses another arrangement in which a
printing sheet is fed separately by a pick-up roller rotating
forwardly to a éair of drive rollers rotating forwardly, a
sensor detects a condition of the printing sheet that a front
end of the printing sheet passes completely through.the pair

of rollers and afterwards the pickup roller is stopped
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tion (i.e., inthe direction of the arrowc) as showmn in FIG 3. As a
“result, the printing sheet 6 is further con- veyed by the auxiliary sheet
feeding roller 3 rotating in the forward direction through the planet gear
mecha- nismdescribed |ater and the auxiliary driven roller 10, and the
position of the front end of the printd ng sheet 6 is detected by the sheet
detecting neans 4. Ihe auxiliary sheet feeding roller 3 is arranged to
rotate forwardly by-

rotating while the drive roller is roﬁated in the reverse
direction until the front end of the printing sheet is pushed
.out of the pair of drive rollers to thereby bend the printing
sheet and so that an undesirable skew is eliminated.
Afterwards, the pair of drive rollers are again rotated in
the forward direction to transport the printing sheet to a
printing position.

In the conventional printing apparatus for feeding a
printing sheet as disclosed in the Japanese Patent
Publication No. Sho. 58-6633 shown in FIG. 10, the front end
of the printing sheet is abutted against the driven roller
102 and the platen 101 while they are rotating in the reverse
direction a&s shown in FIG. 1l0A. Therefore, if the condition
wnich the front end portion of the printing sheet 106 abuts
against the platen 101 and driven roller lOi is irregular as

the printing

h

shown in FIG. 10B, the front end portion o
sheet 106 may be wound on the roller, or folded as shown in

IG. 10C. Further, the bending (or slackening) operation

k4]

applied to the printing sheet is performed only by rotating
the paper feeding roller in the forward direction while
checking the advance the front end portion of the printing
sheet. Hence, if the printing sheet is large in thickness,
it is difficult to sufficiently bend the same, and it takes a
relatively long period of time to bend the sheet, with the
results that the printer is lowered in through-put and in

reliability.
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t he pl anet gear mechani sm (described |ater) both when the platen 1 rotates
* forwardly and reversely. After the front edge of the printing sheet is
detected in the above-described manner, the platen 1 and the auxiliary
sheet feeding roller 3 continue turning a prede- term ned angle of rotation
in the forward direction to convey thé printing sheet 6 as shown in FIG
9A. so that thereafter the printing sheet 6 is nipped at a prede-

In the conventional apparatus taught in Japanese
Patent Publication No. Sho. 62-38261, the printing sheet is
once fed until the sheet passes completely through the pair
of drive rollers to detect such a condition of the printing
sheet with the sensor and then the pair of drive rollers are
controlled to rotate in the reverse direction and, further,
in bending the printing sheet by turning the drive roller in
the reverse direction, the sheet feeding roller is held
stopped as described above. Hence, the printing sheet must
be bent only by turning the drive roller in the reverse

3

direction. For this reason, it takes a long time period and

®

accordingly the through-put is lowered. Furthermore, in th
case of a printing sheet relatively large in thickness, the
roller may slip, so that the printing sheet cannot be
sufficiently bent, with the result that the printer is

lowered in reliability.

SUMMARY OF THE INVENTION

Accordingly, the present invention was mades to
eliminate the above-described difficulties accompanying
conventional printing apparatuses for feeding a printing
sheet in a printer. That is, an object of the invention is
to provide a printing apparatus in which a printing sheest can
be bent guickly to eliminate the difficulty that the printing
sheet is placed skew.

This Sheet Has Been Replaced
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~term ned anmount (preferably 9 mmin the present em bodinment) between the
"platen 1 and the driven roller 2 pushed against the platen 1 as shown in
FIG 9B. The sheet feeding distance is controlled by the num ber of
drive pul ses supplied to the drive notor in accor- dance with the sheet
transporting di stance between the sheet detecting nmen 4 and an abutting
point of the driven roller 2 against the platen 1 and the predeter-

The foregoing object of the invention has been
achieved by a provision of a printing apparatus which
includes: a platen driven to rotate forwardly and reversely;
a driven roller pushed against the platen; and a sheet
feeding roller for feeding a printing sheet separately from
stacked sheets, characterized in that the printing apparatus
further includes an auxiliary paper feeding roller positioned
between the paper feeding rxoller and the nipping rsgion of
the platen with the driven roller and rotating in the forward
direction both when the platen rotates in the forward and
reverse directions, when the front end portion of a printing
sheet separated from a stack of printing sheets and conveyed
therefrom by the sheet feeding roller, after passing through
the auxiliary sheet feeding roller reaches near the nipping
region of the platen and the driven roller, the platen is
being rotating in the forward direction, so that, the front
end portion of the printing sheet exceeds the nipping region
of the platen and the driven roller and fed further by a
predetermined distance, thereafter the platen is turned in
the reverse direction to thereby push back the printing sheet
by a distance more than that corresponding to a distance for
which an end portion of the printing sheet has transported
after passing through the nipping region of the platen and
the driven roller with the auxiliary sheet feeding roller
being rotated in the forward direction to convey the printing

sheet, so that the printing sheet is bent being pushed in

This Sheet Has Been Replac This is e replacement sheet

i ™ S




>

~m ned nipping amount, until the sheet feding operation stops while the
“printing sheet 6 is nipped by the platen 1 and the driven roller 2 at the
predet erm ned anmount, after a front end of the printing sheet 6 is detected
by the sheet detecting neans 4. Next, as shown in FIG 4 and FIG 9C, the
platen 1 is rotated reversely (arrow ap by a sufficient amount so that the
sheet 6 thus nipped is noved backwardly until

front and in rear, and thereafter the platen is rotated in
the forward direction again, to transport the printing sheet

to a printing start position.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a sectional view showing essential

components in an embodiment of this invention;

D

FIG. 2 is an explanatory diagram showing the first
step of conveyance of a prlntlng sheet in the embodiment of
the invention;

FIG. 3 is aﬁ.explanatory diagram shOWLng the second
step of conveyance of the printing sheet in the embodiment of
the invention;

FIG. 4 is an explanatory diagram showing the third
step of conveyance of the printing sheet in the embodiment of
the invention;

FIG. 5 is an explanatory diagram showing the fourth
step of conveyance of the printing sheet in the embodiment of
the invention;

FIG. 6 is an explanatory diagram for a description of
the conveyance of the printing sheet, and the operation of a
gear train iﬁ the embodiment of the invention;

FIG. 7 is an explanatory diagram for a description of

the positions of the printing sheet and the operations of

rollers in the embodiment of the invention;
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the front end of the printing sheet cones to the position (d) where the
"platen 1 is in contact with the driven roller 21 In this operation, as the
platen 1 rotates in the reverse direction (i.e., in the direction of the
arrow a), the auxiliary sheet feeding roller 3 and the auxiliary. driven
roller 10 are turned in the forward difection; that is, the sheet 6 is bent
bei ng pushed in front and in rear as shown in FIG 9D. OnMng to this

bendi ng, since the
FIG. 8 is a perspective view showing a printing

apparatus to which the present invention is applied;
FIG. 3 is a view for explaining a sheet bending
operation according to the present invention; and
FIG. 10 is a view for explaining a sheet bending

operation according to the conventional apparatus.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will
now be described with reference to the accompanying drawings.

FIG. 8 is a perspective view showing a prwn ing
apparatus to which the present invention is applied. FIG. 1
is a sectional view of a part of the printing apparatus
showing & sheet transporting path between a print head and an
automatic sheet feeding device for feeding a printing sheet

rom stacked sheets. The automatic shest feeding

Fh

separately
device as shown in FIG. 1 is most popularly used. The device
.has a sheet accommodating section 9 for supporting printing
sheets 6. A sheet feeding roller 5 is provided at the front
end of the sheet accommodating section 9. An auxiliary sheet
feeding roller 3 is provided closer to the printer body than
the sheet feeding roller S. An auxiliary driven roller 10 is
pushed, as an idle roller, against the auxiliary shee
feeding roller 3.

On the other hand, in the printer body, a driven

- roller 2 made of elastic material is pushed against a platen
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front end of the sheet 6 is abutted against the position (d) where the
"platen 1 contacts to the driven roller 2, the front end of the sheet 6 is
aligned to thereby elim - nate the undesirable skew of the printing sheet.
The sheet bending operation is carried out as de- scribed above, with the
results that the front end of the

1, and sheet detecting means 4 (made up of a micro-switch)
for detecting the presence or absence of a printing sheet is
disposed between the driven roller 2 and a shest inserting
nlet 11.

The operations of the above-described components will
be described: When, as shown in FIG. 2, the platen 1 is
turned in tﬁe reverse direction (i.e., in the direction of
the arrow a) through a gear train (described later) by a
drive motor (not shown), the sheet feeding roller 5 is
rotated in the forward direction (i.e., in the diresction of
the arrow b) so that a top most sheet of printing shesets 6
stacked in the sheet accommodating section 9 are separated
from the stack of printing sheets one after another. The
sheet feeding roller 5 is arranged to rotate forwardly by a

lanet gear mechanism (described later) when the platen 1

'U

otat

H

ct
)

s reversely. The printing sheet 6 thus separated is
moved on by the sheet feeding roller 5 turning in the forward
direction until it is nipped between the auxiliary sheet
feeding roller 3 and the auxiliary driven roller 10.

The traveling distance of the printing sheet in this
operation is controlled by number of drive pulses to be
supplied to a stepping motor acting as the drive motor in
accordance with a length of the sheet transporting path
between the sheet feeding roller 5 and a contacting point
between the auxiliary sheet feeding roller 3 and the

auxiliary driven roller 10.
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Afterwards, the platen 1 rotates in the forward
direction (i.e., in the direction of the arrow c) as shown in
FIG. 3. As a result, the printing sheet 6 is further
conveyed by the auxiliary sheet feeding roller 3 rotating in
the forward direction through the planet gear mechanism
described later and the auxiliary driven roller 10, and the
position of the front end of the printing sheet & is detected
by the sheet detecting means 4. The auxiliary sheet feeding
roller 3 is arranged to rotate forwardly by the planet gear
mechanism (described later) both when the platen 1 rotates
forwardly and reversely.

After the front edge of the printing sheet is
detected in the above-described manner, the plafen 1 and the

auxiliary sheet feeding roller 3 continue turning a

-

]

predetermined angle of rotation in the forward direction to
convey the printing sheet 6 as shown in FIG. SA, so that
thereafter the printing sheet 6 is nipped at a predetermined
amount (preferably 9mm in the present embodiment) between the
platen 1 and the driven roller 2 pushed against the platen 1
as shown in FIG. 9B.

The sheet feeding distance is controlled by the
number of drive pulses supplied to the drive motor in
accordance with the sheet transporting distance between the
sheet detecting means 4 and an abutting point of the driven
roller 2 against the platen 1 and the predetermined nipping

amount, until the sheet feeding operation stops while the
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printing sheet 6 does not skew and a stable bendi ng operation can be
achieved as shown in FIG 9 even if the front end of the sheet 6
irregularly contacts to the position (d) where the platen 1 contacts to the
driven roller 2 to sone extent. Further, the anmount of reverse rotation of
the platen 1 can be extrenely small, &@hd the period of tine required for

t he sheet bendi ng operation

printing sheet 6 is nipped by the platen 1 and the driven
roller 2 at the predetermined amount, after a front end of
the printing sheet 6 is detected by the sheet detecting means
4,

Next, as shown in FIG. 4 and FIG. SC, the platen 1 is
rotated reve;sely (arrow a) by a sufficient amount so that
the sheet 6, thus nippea is moved backwardly until the front
end of the printing sheet comes to the position (d) where the
platen 1 is in contact with the driven roller 2. 1In this
operation, as the platen 1 rotates in the reverse direction
(i.e., in the direction of the arrow a), the auxiliary sheet
feeding roller 3 and the auxiliary driven roller 10 are
+urned in the forward direction; that is, the sheet 6 is bent
being pushed in front and in rear as shown in FIG. 9D. Owing

. to this bending, since the front end of the sheet 6 is
abutted against the position (d) where the platen 1 contacts
to the driven roller 2, the front end of the sheet 6 is
aligned to thereby eliminate the undesirable skew of the
printing sheet.

The sheet bending operation is carried out as
described above, with the results that the front end of the
printing sheet 6 does not skew and a stable bending operation
can be achieved as shown in FIG. 9 even if the front end of
the sheet 6 irregularly contacts to the position (d) where
the platen 1'contacts to the driven roller 2 to some extent.

Further, the amount of reverse rotation of the platen 1 can
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I s consi derably short. When t he sheet has been bent as required, the
"platen 1 is rotated in the forward direction (i.e., in the direction of the
arrow c) to convey the sheet to the printing start position (FIG 5). The
gear train for driving those rollers, and its opera- don will be described
with reference to FIGS. 6A-6D and 7. AOpl aten gear 1g engages directly with
a drive

be extremely small, and tﬁe period of time required for the
sheet bending operation is considerably short.

When the sheet has been bent as required, the platen
1 is rotated in the forward direction (i.e., in the direction
of the arrow c) to convey the sheet to the printing start
position (ng. 5).

The gear train for driving those rollers, and its
operation will be described with reference to FIGS. 6 and 7.
A platen gear lg engages directly with a drive gear 14 which
is driven by a drive motor (not shown). First, second and
third planet gears 16, 17 and 18, which are coupled to one
another through a common lever 15 having three arms, ars
engaged with the drive gear 14 in such a manner that they
rolls along the drive gear 14. When the drive gear 14 is

; turned in the forward direction (i.e., counterclockwiss in

'(]

FIG. 6), the first planet gear 16 swirls counterclockwise
together with the drive gear 14, to transmit a forward
rotation drive force to an auxiliary sheet feeding gear 3g as
shown in FIGS. 6B and 6D. When the drive gear 14 is rotated
in the reverse direction, the third planet gear 18 swirls

clockwise in FIG. 6, to transmit a forward rotation drive

iy

orce to a sheet feeding gear 5g as shown in FIGS. 6A a2nd 6C.
Thus, at the sheet feeding start time instant (time
point a in FIG. 7), the drive gear 14 starts to rotate in the
; reverse direction, and the second planet gear 17 which

positions to swirl clockwise around the drive gear 14
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gear

14 which is driven by a drive nmotor (not shown). First, second and

“third planet gears 16,17 and 18, which are coupled to one another through a

conmon

| ever 15 having three arns, are engaged with the drive gear 14 in

such a manner that they rolls along the drive gear 14. Wen the drive gear
14 is turned in the forward direc- dod¥Le., counterclockwi se in the FIGS.
6A- 14 6D sequence), the first planet gear 16 swirls countercl ock-

transmits the forward rotation drive force through the idler
gear 19 to the auxiliary sheet feeding gear 3g, and similarly
the third planet gear 18 transmits the forward rotation drive
force to the sheet feeding gear 5g, so that the sheet 6 is
transported by the sheet feeding roller 5.

When_the sheet-feéding operation is advanced, i.e.,
when the front edge of the printing sheet reaches the
auxiliary sheet feeding roller 3 (at a time point b in FIG.
7), the drive motor is turned in the forward direction.
Thereupon, the first planet gear 16 swirling counterclockwise
arouna the drive gear 14 with the changing tlme At is engaged
with the aux11larv sheet feeding gear 3¢, to transmit the
forward rotation drive force to the latter 3g, while the
platen gear lg engaged directly with the drive gear 14
rotates the platen 1 in the forward direction, to allow the
auxiliary sheet feeding roller 3 to continue the sheet
feeding operation.

Afterwards, the front end of the printing sheet 6
passes through the sheet detecting means 4 and reaches the
abutting point of the driven roller 2 against the platen 1
and, moves further by a predetermined distance Af, and the
front end of the sheet 6 is nipped by the predetermined
distance amount A¢ from the contact point between the platen
1 and the driven roller 2 (time point ¢ in FIG. 7), the drive
motor rotates the drive gear 14 in the reverse direction for

a predetermined distance (corresponding to time period t in
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W se together with the drive gear 14, to transmt a for- ward rotation
“drive force to an auxiliary sheet feeding gear 3g as shown in FIGS. 6B and
MD. When the drive gear 14 is rotated in the reverse direction, the third
pl anet gear 18 swirls clockwise in FIG_6, to transmt a forward rotation
drive force to a sheet feeding gear 5gt4s shown in FIGS. 6A and 6C.

Thus, at the sheet feeding start tine instant (tine

FIG. 7) which is sufficient to move the front end of the
sheet 6 back to the contact point between the platen 1 and
the driven roller 2, so that the platen 1 is turned in the
opposite direction through the platen gear 1lg. Therefore, as
shown in FIG. 7, in the earlier part of the period of time
between the time instanﬁs c and d, the platen 1 returns the
front edge of the printing sheet 6 as much as an amount of
draw Al .

The auxiliary sheet feéeding roller 3, receiving the
forward rotation drive force through the idler gear 19 from
the second planet gear 17, feeds the printing sheet 6 again
during the period of time t-At after the planet gear 17 is
switched, to slacken (or bend) the printing sheet & as much
as (L - 1) between the platen 1 and the auxiliary sheet

he

ct

feeding roller 3. As a result, the front edge of
printing sheet is aligned with the axis of the platen by the
back tension of the printing sheet 6 itself; that is, the
printing sheet 6 is prevented from skewing.

When the period of time t has passed; i.e., at the
time instant d in FIG. 7, the drive gear 14 is turned in the
forward direction again, to turn the platen in the forward
direction to draw the printing sheet 6, and thereaifiter the
auxiliary sheet feeding roller 3 which has started turning in
the forward direction after the period of time At that the
planet gear 16 is switched, feeds the remaining part of the

printing sheset 6.
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point ain FIG 7), the drive gear 14 starts to rotate it the reverse
direction, and the second planet gear 17 which positions to swrl

cl ockwi se around the drive gear 14 transmts the forward rotation drive
force through the idler gear 19 to the auxiliary sheet feeding gear 3g
and simlarly the third planet gear 183transnmits the forward rotation
drive force to the sheet feeding gear Sg;, so that the sheet 6 is
transported by the sheet

The platen 1, the auxiliary sheet feeding roller 3,
and the sheet feeding roller 5 are controlled as dsscribed
above. However, the above-described method may be replaced
by & method in which plungers are used to control the gear
train, or a method in which a respective drive motor
independent for each platen 1, auxiliary sheet feeding roller
3 and sheet feeding roller 5 is employed.

The printer is constructed as described above, and is
operated according to the above-described method. Hence, the
sheet bending operation can be achieved quickly and
ac;urately. Furthermore, even if the front end portion of
the printing sheet 6 is irregularly brought into contact with
the driven roller 2 or the platen 1, it will not be folded,
that is, the conveyance of the printing sheet 6 to the
printing start position is improved in accuracy.

If the sheet detecting means 4 is positionsd at

ownstream of the sheet transporting path of the pair of

d
rollers for bending the sheet by rotating reversely as in the
case of Japanese Patent Publication No. Sho. 62-38251

®
ot
ot
4]

mentioned above, then in the case where the printing she
manuelly inserted into the printér body through the shset
inserting inlet, it is impossible for the detecting means to
etermine the presence or absence of the printing sheet, and
it is rather difficult to handle the printing sheet.
On the other hand, in the invention, with the sheet

detecting means 4 arranged as described above, even whan the

Thin iy thy ragisogsment sheel
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~feeding roller S When the sheet feeding operation is advanced, i.e.,
when the front edge of the printing sheet reaches the auxiliary sheet
feeding roller 3 (at atinme point bin FIG 7), the drive notor is turned
in the forward direction. Thereupon, the first planet gear 16 swirling
counter- clockwi se around the drive gthr 14 with the changing tine At is

engaged with the auxiliary sheet feeding gear

printing sheet is manually inserted along the shest guide 12
towards the.sheet inserting inlet 11, the presence or absence
of the printing sheet can be determined by the shesst
detecting means 4, which will eliminate the above-described
difficulty that it is rather difficult to handle the printing
sheet.

As was described above, in the printing apparatus of
the invention, after the printing sheet separated from the

stack of printing sheets and conveyed by the sheet feeding

5]

oller passes through the auxiliary sheet feeding roller,

i.

with the platen being rotated in the forward direction the
printing sheet is nipped between the platen and the driven
roller as much as required, and then the platen is turned in

the reverse direction through an angle of rotation more than

ct

that corresponding to the distance for which the printing
sneet has passed through the nipping region of.the platen and

he driven roller. The auxiliary sheet feeding roller is

ct

turned in the forward direction, so that the printing sheet
is bent being pushed in front and in rear. Thus,
irrespective of the type of the printing sheet, the printing
sheet can be bent suitably, positively and short in time, so
that the elimination of the undesirable skew can be achieved

quickly.
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39, to transmt the forward rotation drive force to the Iatter 3g, while
"the platen gear | g engaged directly with — — ——— e
This Sheet Has Been Replace
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CLAIMS

WHAT IS CLAIMED IS:

1. A printing apparatus comprising:

a2 platen rotating forwardly and reversely;

a driven roller abutted against said platen;

a shéet feeding roller for feeding a printing sheet
separately from stacked'sheets;

an auxiliary sheet feeding roller disposéd between an
abutting point of said driven roller against said platen and
said sheet feeding roller, said auxiliary sheet feeding
roller rotating forwardly both when said platen rotates.
forwardly and reversely;

wherein said platen rotates forwardly when said
brinting sheet reaches close to an abutting position of said
driven roller against said platen after a front end of the
printing sheet fed by said sheet feeding roller passes
through said'auxiliary sheet feeding roller, after the
printing sheet is fed by a first predetermined distance
exceaeding the abutting position of said driven roller against
saild platen said platen rotates reversely by a second
predetermined distance larger than said first predetermined
distance while said auxiliary sheet feeding roller rotated
forwardly whereby'bending the printing sheet and, thereafter
said platen rotates forwardly to transport the printing sheet

to a printing start position.
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-7- the drive~geaf"14 rotates the platen 1 in the forward direction, to
al l ow the wxg eﬂigs gé}e%eRte }‘agéadl ng roller 3 to continue the sheet feedl ng

R T[T

2. The printing apparatus of Claim 1, further

16

comprising means for detecting the printing sheet, said
detection means is disposed between said auxiliary shest

feeding roller and said platen.

3. The printing apparatus of Claim 2, wherein the
printing sheet transporting distance after the presencs of
the sheet is detected by said detection means is determined
in accordance with a sheet feeding path between the abutting
point of said driven roller against said platen and said
detection means and with said first predetermiped distance.

4. The printing apparatus of Claim 3, wherein said

platen, driven roller, sheet feeding roller and auxiliary
sheet feading roller are driven by a pulse motor.

5. The printing apparatus of Claim 4, wherein said

pulss motor is actuated by drive pulses the number of which

’
(0]

is dstermined by the printing sheet transporting distance.

6. The printing apparatus of Claim 1, wherein said

first predetermined distance is 9mm.

7. The printing apparatus of Claim 1, wherein said

driven roller is formed of an elastic material.

Wy e ——
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Afterwards, the front end of the printing sheet 6 passes‘"t‘hrough the- sheet
detecting neans 4 and reaches the abutting point of the g

%%S al ] er
agai nst the platen 1 and, noves further by a predeterm neé @,’;ﬁﬁyf"fd

and the front end of the sheet 6 is nrgped by the predet er
anount [err]I fromthe contact point bétween the platen 1
roller 2 (tinme point ¢ in FIG 1), the drive notor rotates the drive gear

8. Method of feeding a printing sheet separately
from stacked sheets in a printing apparatus having a platen,
a driven roller abutted against said platen, a sheet feeding
roller and an auxiliary sheet feeding roller, comprising
steps of:

feed;ng a printing sheet separately from stacked
sheets by said sheet feeding roller;

rotating said platen forwardly while the printing
sheet is transported through said auxiliary sheet feeding
roller and reaches close to an abutting point of said driven
ro;ler against said platen;

-

rotating further said platen and said sheet feeding

ct

roller forwardly to feed the printing shest by a firs
predetermined distance exceeding the abutting point of said
driven roller against said platen;

p rotating said platen reversely to feed the printing
sheet backwardly by a second predetermined distance larger
than said first predetermined distance while rotating said
auxiliary sheet feeding roller forwardly to bend the printing
sheet; and

rotating said platen forwardly to transport the

printing sheet to a printing start position.

9. The method of feeding a printing sheet of Claim

8, further comprising step of detecting a front end of the

A N

= 3y %
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14 in the reverse direction for a predeterm ned di stance (corresponding to
time periodt in FIG 7) which is sufficient to nove the front end of the
sheet 6 back to the contact point between the platen 1 and the driven
roller 2, so that the platen 1 is turned in the opposite direction through
the platen gear 1g. Therefore, as shoWh in FIG 7, in the earlier part of
the period of tinme between the tine instants c and d, the platen 1 returns

printing sheet before the sheet reaches the abutting point of

said driven roller against said platen.

10. The method of feeding a printing sheet of Claim

8, wherein said first predetermined distance is 9mm.

11. The method of feeding a printing sheet of Claim
9, wherein the printing sheet transporting distance after the
presence of the sheet is detected is determined in accordance

with a sheet feeding path between the abutting point of said

driven roller to said platen and said detection means and

1]

with said first predetermined distance.
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‘the front edge of the printing sheet 6 as nuch as an anmount of draw [err]l.
The auxiliary sheet feeding roller 3, receiving the forward rotation drive
force through the idler gear 19 fromthe second planet gear 17, feeds the
printing sheet 6 again. during the period of tine t-[err]t after the planet
gear 17 is switched, to slacken (or bé®) the printing sheet 6 as nuch as
(L- 1) between the platen 1 and the

PRINTING APPARATUS

ABSTRACT OF THE DISCLOSURE

A printer apparatus having a sheet feeding roller
which rotates in the forward direction only when the platen
rotates in the reversed direction, and a auxiliary sheet
feeding roller rotating in the forward direction both when
the platen rotates in the forward direction and when it
rotates in the reverse direction, when the platen rotates in
the forward direction, the printing sheet is nipped at a
predetermined amount between the platen and the driven
roller, and thereafter while the platen is rotated in the
reverse direction sufficient for pushing the thus nipped
sheet back while the auxiliary sheet feeding roller rotates
in the forward direction to eliminate an undesirable skew,
whereby the printing sheet is bent being pushed in front and
in rear, and thereafter the platen is rotated in the forward
direction again, to transport the printing sheet to a

printing start position.

FIGURE 1

s Sheet Has Been Replaced’
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~auxi'liary sheet feeding roller 3. As a result, the front edge of the
printing sheet is aligned with the axis O the platen by the back tension
of the printing sheet 6 itself; that is, the printing sheet 6 is prevented
from skew ng. When the period of tine t has passed; i.e, at the tune
instant_d in FIG _7, the drive gear 14 is turned in the forward direction
again, to turn the platen in the for- ward direction to draw the printing
s he&his Sheat hids Bbar Repllaced -1 -

e C 4 This is ths replacement shee!
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~ter the auxiliary sheet feeding roller 3 which has started turning in the
forward direction after the period of tinme At that the planet gear 16 is
switched, feeds the remain- ing part of the printing sheet 6. The pl aten
1, the auxiliary sheet feeding roller 3, and the sheet feeding roller S are
controll ed as descri bed above. However, the above-descri bed nethod nmay be
replaced by a nethod in which plungers, are used to

FIG. 3

This Sheet Has Been Rep
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control the gear train,

or a nmethod in which a respective drive notor

-independent for each platen 1, auxiliary sheet feeding roller 3 and sheet

feeding roller 5 is em ployed.

The printer

is constructed as descri bed

above, and is operated according to the above-described nethod.

FIG. 5

eet Has Been Replaced

i

This is the replacement sheet
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Hence, the sheet bending operation can be achieved quickly and accurately.
"Furthernore, even if the front end portion of the printing sheet 6 is
irregularly brought into contact with the driven roller 2 or the platen 1,
it will not be folded, that is, the conveyance of the print-

- 5 -
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.ing sheet 6 to the printing start position is inproved in accuracy. | f
the sheet detecting neans 4 is positioned at down- stream of the sheet
transporting path of the pair of rol- lers for bending the sheet by
rotating reversely as in the case of Japanese Patent Publication No. Sho.
62- 38261 nenti oned above, then in the.case where the printing sheet is
manual |y inserted into the printer body through

This Sheet Has Been Replaced This is the replacement sheet
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‘the sheet inserting inlet, it is inpossible for the detecting neans to
“determine the presence or absence of the print- ing sheet, and it is rather
difficult to handle the printing sheet. On the other hand, in the

i nvention, with the sheet detecting neans 4 arranged as descri bed above,
even when the printing sheet is manually inserted along the sheet guide 12

towards the sheet inserting inlet 11,_tshe

FIG. 9A %/4 -
= {6 |

‘ \

2

FIG. 9B -— 1

FIG. 9C

FIG. 90D
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_ presence or absence of the printing sheet can be deter- mned by the sheet
- detecting neans 4, which will elim- nate the above-described difficulty
that it is rather diffi- cult to handle the printing sheet. As was
descri bed above, in the printing apparatus of the invention, after the
printing sheet separated fromthe stack of printing sheets and conveyed by

the sheet feeding roller passes through8 the auxiliary sheet feeding
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roller, with the platen bejng rotated in the forward direction P& HTTi ng
" sheet i s nippéd between thg platen %and the driven roll er as much as

required, gnd then the platen 'i*’-s.'-'-tjgr-ne;d in the reverse direction through an
angl e of :rotation:rore f'-t--'ha{ﬁ t’hat.~¢dfr espondi ng to the distance for which
the printing sheet hasipassed through the ni pping region of the platen and
the driven roller. The auxi I;;[qq,y sheet; feddi ng roller is turned in the for-

S ... PRINTING APPARATUS AND METHOD OF
FORWARD AND REVERSE SHEET FEEDING TO
PREVENT SKEWING

BACKGROUND OF THE INVENTION

L. Field Of The Invention

The present invention relates to a printing apparatus
and more particularly to a paper feeding apparatus for
feeding a printing sheet separately from stacked sheets.

2. Related Art

In one example of a conventional sheet feeding appa-
ratus for use in a printer, as disclosed in Japanese Patent
Publication No. Sho. 58-6633, a printing sheet is fed
with a platen rotating in the reverse direction, and even
after a front end of the printing sheet reaches a nipping
region of the platen and a driven roller to stop forward-
ing further the printing sheet is forced to be fed further
8o that the printing sheet is bent to thereby eliminate an
undesirable skew, and then the platen is controlled to
rotate in the forward direction so that the printing sheet
is transported to the printing start position.

On the other hand, Japanese Patent Publication No.
Sho. 62-38261 discloses another arrangement in which a
printing sheet is fed separately by a pick-up roller rotat-
ing forwardly to a pair of drive rollers rotating for-
wardly, a sensor detects & condition of the printing
sheet that a front end of the printing sheet passes com-
pletely through the pair of rollers and afterwards the
pickup roller is stopped rotating while the drive roller is
rotated in the reverse direction until the front end of the
printing sheet is pushed out of the pair of drive rollers to
thereby bend the printing sheet and so that an undesir-
able skew is eliminated. Afterwards, the pair of drive
rollers are again rotated in the forward direction to
transport the printing sheet to a printing position.

In the conventional printing apparatus for feeding a
printing sheet as disclosed in the Japanese Patent Publi-
cation No. Sho. 58-6633 shown in FIG. 10, the front end
of the printing sheet is abutted against the driven roller.
102 and the platen 101 while they are rotating in the
reverse direction as shown in FIG. 10A. Therefore, if
the condition which the front end portion of the print-
ing sheet 106 abuts against the platen 101 and driven
roller 102 is irregular as shown in FIG. 10B, the front
end portion of the printing sheet 106 may be wound on
the roller, or folded as shown in FIG. 10C. Further, the
bending (or slackening) operation applied to the print-
ing sheet is performed only by rotating the paper feed-
ing roller in the forward direction while checking the

This is the replacemem sheet
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.ward direction, so that the printing sheet is beat being pushed in front

I respective of the type of the printing sheet, the
printing sheet can be bent suitably, positively and short in tinme, so that
the elim- nation of the undesirable skew can be achi eved qui ckly.

“and in rear.

Thus,

-2 -

advance the front end portion of the printing sheet.
Hence, if the printing sheet is large in thickness, it is
difficult to sufficiently bend the same, and it takes a
relatively long period of time to bend the sheet, with the
results that the printer is lowered in through-put and in
reliability.

In the conventional apparatus taught in Japanese
Patent Publication No. Sho. 62-38261, the printing sheet
is once fed until the sheet passes completely through the
pair pf drive rollers to detect such a condition of the
printing sheet with the sensor and then the pair of drive
rollers are controlled to rotate in the reverse direction
and, further, in bending the printing sheet by tuming
the drive roller in the reverse direction, the sheet feed-
ing roller is held stopped as described above. Hence, the
printing sheet must be bent only by turning the drive
roller in the reverse direction. For this reason, it takes a
long time period and accordingly the through-put is
lowered. Furthermore, in the case of a printing sheet
relatively large in thickness, the roller may slip, so that
the printing sheet cannot be sufficiently bent, with the
result that the printer is lowered in reliability.

SUMMARY OF THE INVENTION

. Accordingly, the present invention was made to elim-
inate th'e above-described difficulties accompanying
conventional printing apparatuses for feeding a printing

- sheet in a printer. That is, an object of the invention is to

provide a printing apparatus in which a printing sheet
can be bent quickly to eliminate the difficulty that the
printing sheet is placed skew.

The foregoing object of the invention has been
achieved by a provision of 2 printing apparatus which
includes: 2 platen driven to rotate forwardly and re-
versely; a driven roller pushed against the platen; and a
sheet feeding roller for feeding a printing sheet sepa-
rately from stacked sheets, characterized in that the
printing apparatus further includes an auxiliary paper
feeding roller positioned between the paper feeding
roller and the nipping region of the platen with the
driven roller and rotating in the forward direction both
when the platen rotates in the forward and reverse
dircctions, when the front end portion of a printing
sheet separated from a stack of printing sheets and con-
yeyed therefrom by the sheet feeding roller, after pass-
ing through the auxiliary sheet feeding roller reaches
near the nipping region of the platen and the driven
roller, the platen is being rotating in the forward direc-
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tion, so that, the front end portion of the printing sheet
exceeds the nipping region of the platen and the driven
roller and fed further by a predetermined distance,
thereafter the piaten is turned in the reverse direction to
thereby push back the printing sheet by a distance more
than that corresponding to a distance for which an end
portion of the printing sheet has transported after pass-
ing through the nipping region of the platen and the
driven roller with the auxiliary sheet feeding roiler
being rotated in the forward direction to convey the
printing sheet, so that the printing sheet is bent being
pushed in front and in rear, and thereafter the platen is
rotated in the forward direction again, to transport the
printing sheet to a printing start position.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view showing essential compo-
nents in an embodiment of this invention;

FIG. 2 is an explanatory diagram showing the first
step of conveyance of a printing sheet in the embodi-
ment of the invention;

F1G. 3 is an explanatory diagram showing the second
step of conveyance of the printing sheet in the embodi-
ment of the invention;

FIG. 4 is an explanatory diagram showing the third
step of conveyance of the printing sheet in the embodi-
ment of the invention;

FIG. 5 is an explanatory disgram showing the fourth
step of conveyance of the printing sheet in the embodi-
ment of the invention;

FIGS. 6A-6D arc explanatory disgrams describing
the sequential conveyance of the printing sheet, and the
sequential operation of a gear train in the embodiment
of the invention;

FIG. 7 is an explanatory diagram for a description of
the positions of the printing sheet and the operations of

 rollers in the embodiment of the invention;

FIG. 8 is a perspective view showing a printing appa-
ratus to which the present invention is applied;

FIGS. 9A-9D are sequential view, for explaining a
sheet bending operation according to the present inven-
tion; and

FIGS. 10A-10C are sequential views for explaining a
sheet bending operation according to the conventional
apparatus.
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What is clained is: 1. A printing apparatus conpri sing: a platen
< rotating forwardly and reversely; a driven roller abutted agai nst sad
pl at en; a sheet feeding roller for feeding a printing sheet
separately from stacked sheets;

- 4 -

DESCRIPTION OF THE PREFERRED
. EMBODIMENTS

Preferred embodiments of the present invention will
now be described with reference to the accompanying
drawings.

. FIG. 8 is a perspective view showing a printing appa-

" ratus to which the present invention is applied. FIG. 1

-is & sectional view of a part of the printing apparatus
showing a sheet transporting path between a print head
and an automatic sheet feeding device for feeding a
printing sheet separately from stacked sheets. The auto-
matic sheet feeding device as shown in FIG. 1 is most
popularly used. The device has a sheet accommodating
section 9 for supporting printing sheets 6. A sheet feed-
ing roller 5 is provided at the front end of the sheet
accommodating section 9. An auxiliary sheet feeding
roller 3 is provided closer to the printer body than the
sheet feeding roller 5. An auxiliary driven roller 10 is
pushed, as an idle roller, against the auxiliary sheet
feeding roller 3.

On the other hand, in the printer body, a driven roller
2 made of elastic material is pushed against a platen 1,
and sheet detecting means 4 (made up of a micro-
switch) for detecting the presence or absence of a print-
ing sheet is disposed between the driven roller 2 and a
sheet inserting inlet 11. '

The operations of the above-described components
will be described. When, as shown in FIG. 2, the platen
1 is turned in the reverse direction (i.e., in the direction
of the arrow a) through a gear train (described later) by
. drive motor (not shown), the sheet feeding roller §is
rotated in the forward direction (i.e., in the direction of
the arrow b) so that a top most sheet of printing sheets
6 stacked in the sheet accommodating section 9 are
separated from the stack of printing sheets one after
another. The sheet feeding roller § is arranged to rotate
forwardly by a planet gear mechanism (described later)
when the platen 1 rotates reversely. The printing sheet
6 thus separated is moved on by the sheet feeding roller
§ turning in the forward direction until it is nipped
between the auxiliary sheet feeding roller 3 and the
auxiliary driven roller 10. _

The traveling distance of the printing sheet in this
operation is controlled by number of drive puises to be
supplied to a stepping motor acting as the drive motor
in accordance with a length of the sheet transporting
path between the sheet feeding roller S and a contacting

This is the replacement sheet .
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~an auxiliary sheet feeding roller disposed between an abutting point
* of said driven roller against said pl aten and sai d sheet feeding
roller, said auxiliary sheet feeding roller roating forwardly both
when said platen rotates forwardly and reversely; wherein said
pl aten rotates forwardly when said printing sheet reaches close to an
abutting position of said driven rdlPef agai nst said platen after a
front
point between the suxiliary sheet feeding roller 3 and
the auxiliary driven roller 10. 8
_ Afterwards, the platen 1 rotates in the forward direc-
tion (i.e., in the direction of the arrow c) as shown in
FIG. 3. As a result, the printing sheet 6 is further con-
veyed by the auxiliary sheet feeding roller 3 rotating in
the forward direction through the planet gear mecha-
nism described later and the auxiliary driven roller 10,
.and the position of the froat end of the printing sheet 6
is detecteq by the sheet detecting means 4. The auxiliary
sheet feeding roller 3 is arranged to rotate forwardly by
the planet gear mechanism {described later) both when
the platen 1 rotates forwardly and reversely.
After the front edge of the printing sheet is detected .
in the above-described manner, the platen 1 and the
auxiliary sheet feeding roller 3 continue turning a prede-
termined angle of rotation in the forward direction to
convey the printing sheet 6 as shown in FIG. 9A, so
that thereafter the printing sheet 6 is nipped at a prede-
termined amount (preferably 9 mm in the present em-
bodiment) between the platen 1 and the driven roller 2
pushed against the platen 1 as shown in FIG. 9B.
The sheet feeding distance is controlled by the num-
ber of drive pulses supplied to the drive motor in accor-
dance with the sheet transporting distance between the
- sheet detecting means 4 and an abutting point of the
- driven roller 2 against the platen 1 and the predeter-
mined nipping amount, until the sheet feeding operation
stops while the printing sheet 6 is nip, y the platen
1 and the driven roller 2 at the predetermined amount,
after a front end of the printing sheet 6 is detected by
the sheet detecting means 4.
Next, as shown in FIG. 4 and FIG. 9C, the platen 1is
rotated reversely (arrow a) by a sufficient amount so
that the sheet 6 thus nipped is moved backwardly until
the front end of the printing sheet comes to the position
(d) where the platen 1 is in contact with the driven
roller 2. In this operation, as the platen 1 rotates in the
reverse direction (i.e., in the direction of the arrow a),
the auxiliary sheet feeding roller 3 and the auxiliary
driven roller 10 are turned in the forward direction; that
is, the sheet 6 is bent being pushed in front and in rear as
shown in FIG. 9D. Owing to this bending, since the
front end of the sheet 6 is abutted against the position
(d) where the platen 1 contacts to the driven roller 2,
the front end of the sheet 6 is aligned to thereby elimi-
nate the undesirable skew of the printing sheet.
The sheet bending operation is carried out as de-
scribed above, with the results that the front end of the

This ic ihe raplacemeant sheet
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~end 6f the printing sheet fed by said sheet feeding roller passes

" through said auxiliary sheet feeding roller, after the printing sheet
is fed by a first prede- term ned di stance exceedi ng the abutting
posi tion of said driven roller against said platen said platen
rotates reversely by a second predeterm ned dis- tance |l arger than said
first predeterm ned di stance whil e gaLd auxiliary sheet feeding roller
rot at ed

printing sheet 6 does not skew and a stable bending
operation can be achieved as shown in FIG. 9 even if
the front end of the sheet 6 irregularly contacts to the
position (d) where the platen 1 contacts to the driven
roller 2 to some extent. Further, the amount of reverse
rotation of the platen 1 can be extremely small, and the
period of time required for the sheet bending operation
is considerably short.

When the sheet has been bent as required, the platen
1 is rotated in the forward direction (i.e., in the direction
of the arrow ¢) to convey the sheet to the printing start
position (FIG. §).

The gear train for driving those rollers, and its opera-
tion will be described with reference to FIGS. 6A-6D
and 7. A platen gear 1g engages directly with a drive
gear 14 which is driven by a drive motor (nat shown).
First, second and third planet gears 16, 17 and 18, which
are coupled to one another through a common Iever 15
having three arms, are engaged with the drive gear 14 in
such a manner that they rolls along the drive gear 14.
When the drive gear 14 is turned in the forward direc-
tion (ie., counterclockwise in the FIGS. 6A-14 6D
sequence), the first planet gear 16 swirls counterclock-
wise together with the drive gear 14, to transmit a for-
ward rotation drive force to an auxiliary sheet feeding
gear 3g as shown in FIGS. 6B and 6D. When the drive
gear 14 is rotated in the reverse direction, the third
planet gear 18 swirls clockwise in FIG. 6, to transmit a
forward rotation drive force to a sheet feeding gear 5g
as shown in FIGS. 6A and 6C.

Thus, at the sheet feeding start time instant (time
point a in FIG. 7), the drive gear 14 starts to rotate ir.
the reverse direction, and the second planet gear 17
which positions to swirl clockwise around the drive
gear 14 transmits the forward rotation drive force
through the idler gear 19 to the auxiliary sheet feeding
gear 3g and similarly the third pianet gear 18 transmits
the forward rotation drive force to the sheet feeding
gear 5g, so that the sheet 6 is transported by the sheet
feeding roller §.

When the sheet feeding operation is advanced, i.e.,
when the front edge of the printing sheet reaches the
suxiliary sheet feeding roller 3 (at 2 time point b in FIG.
7, the drive motor is turned in the forward direction.
Thereupon, the first planet gear 16 swirling counter-
clockwise around the drive gear 14 with the changing

. time At is engaged with the auxiliary sheet feeding gear
3g, to transmit the forward rotation drive force to the
latter 3g, while the platen gear 1g engaged directly with

W b f'-;-_z,;-‘_’;',‘f&'e.“,ééf?ﬂﬁ@m snael
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forwardly whereby bending the printing sheet and, t hereafter said
" platen rotates forwardly to trans- port the printing sheet to a
printing start position. 2. The printing apparatus of claim1. further
conpris- ing neans for detecting the printing sheet, said detec- tion
means i s di sposed between said auxiliary sheet feeding roller and said
pl at en. 3. The printing apparatus'o? Claim 2, wherein the

the drive gear 14 rotates the platen 1 in the forward
direction, to allow the auxiliary sheet feeding roller 3 to
continue the sheet feeding operation.

Afterwards, the front end of the printing sheet 6
passes through the sheet detecting means 4 and reaches
the abutting point of the driven roller 2 against the
platen 1 and, moves further by a predetermined distance
Al, and the front end of the sheet 6 is nipped by the
predetermined distance amount Al from the contact
point between the platen 1 and the driven roller 2 (time
point ¢ in FIG. 7), the drive motor rotates the drive gear
14 in the reverse direction for a predetermined distance
(corresponding to time period t in FIG. 7) which is
sufficient to move the front end of the sheet 6 back to
the contact point between the platen 1 and the driven
roller 2, so that the platen 1 is-turned in the opposite
direction through the platen gear 1g. Therefore, as
shown in FIG. 7, in the earlier part of the period of time
between the time instants ¢ and d, the platen 1 returns
the front edge of the printing sheet 6 as much as an
amount of draw Al .

The auxiliary sheet feeding roller 3, receiving the
forward rotation drive force through the idler gear 19
from the second planet gear 17, feeds the printing sheet
6 again. during the period of time t-At after the planet
gear 17 is switched, to slacken (or bend) the printing
sheet 6 as much as (L —1) between the platen 1 and the
auxiliary sheet feeding roller 3. As a result, the front
edge of the printing sheet is aligned with the axis Of the
platen by the back tension of the printing sheet 6 itself;
that is, the printing sheet 6 is prevented from skewing.

When the period of time t has passed,; i.c., at the tme
instant d in FIG. 7, the drive gear 14 is turned in the
forward direction again, to turn the platen in the for-
ward direction to draw the printing sheet 6, and thercaf-
ter the auxiliary sheet feeding roller 3 which has started
turning in the forward direction after the period of time
At that the planet gear 16 is switched, feeds the remain-
ing part of the printing sheet 6.

The platen 1, the auxiliary sheet feeding roller 3, and
the sheet feeding roller § are controlled as described
above. However, the above-described method may be

.replaced by a method in which plungers are used to
. control the gear train, or a method in which a respective
. drive motor independent for each platen 1, auxiliary
sheet feeding roller 3 and sheet feeding roller § is em-
ployed. )

The printer is constructed as described above, and is
operated according to the above-described method.
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~printing sheet transporting distance after the presence of the sheet is
detected by said detection neans is deter- mned in accordance with a
sheet feeding path between the abutting point of said driven roller

agai nst said platen and said detection nmeans and with said first pre-
determ ned di st ance. 4. The printing ?pparatus of claim3, wherein sald
pl aten, driven roller, sheet feeding roller and aUX|I|ary

Hence, the sheet bending aperation can be achieved
quickly and accurately. Furthermore,-even if the front
end portion of the printing sheet 6 is irregularly brought
into contact with the driven roller 2 or the platen 1, it
will not be folded, that is, the conveyance of the print-
ing sheet 6 to the printing start position is improved in
accuracy.

If the sheet detecting means 4 is positioned at down-
stream of the sheet transporting path of the pair of rol-
lers for bending the sheet by rotating reversely as in the
case of Japanese Patent Publication No. Sho. §2-38261
mentioned above, then in the case where the printing
sheet is manually inserted into the printer body through
the sheet inserting inlet, it is impossible for the detecting
means to determine the presence or absence of the print-
ing sheet, and it is rather difficult to handle the printing
sheet.

. On the other hand, in the invention, with the sheet
deuzﬁngxnaum4tanmmgudas<kscﬁbaiabove,cvan
when the printing sheet is manually inserted along the
sheet guide 12 towards the sheet inserting inlet 11, the
presence or absence of the printing sheet can be deter-
mined by the sheet detecting means 4, which will elimi-
nate the above-described difficulty that it is rather diffi-
cult to handle the printing sheet.

As was described above, in the printing apparatus of -
the invention, after the printing sheet separated from
the stack of printing sheets and conveyed by the sheet
feeding roller passes through the auxiliary sheet feeding
roller, with the platen being rotated in the forward
direction the printing sheet is nipped between the platen
and the driven roller as much as required, and then the
platen is turned in the reverse direction through an
angle of rotation more than that corresponding to the
distance for which the printing sheet has passed through
the nipping region of the platen and the driven roller.
The auxiliary sheet feeding roller is turned in the for-
ward direction, so that the printing sheet is bent being

,;nmhedxnp&onttndxnxxar‘Thns,nnaqmcuvccfthe
type of the printing sheet, the printing sheet can be bent
suitably, positively and short in time, so that the elimi-
nation of the undesirable skew can be achieved quickly.
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- sheet feeding roller are driven by a pulse notor. 5. The printing

- apparatus of claim4, wherein said pulse notor is actuated by drive pul ses
the nunber of which is determ ned by the printing sheet transporting

di stance. 6. The printing apparatus of claim1, wherein said first
predeterm ned distance is 9 mm 7. The printing apparatus of claiml1,
wherein said -9 -

-

What is claimed is:

1. A printing apparatus comprising:

a platen rotating forwardly and reversely;

a driven roller abutted against said platen;

a sheet feeding roller for feeding a printing sheet

separately from stacked sheets;

an suxiliacy sheet feeding rotler aisposed between an

abutting point of said driven roller against said
platen and ssid sheet feeding roller, said auxiliary
sheet feeding roller rotating forwardly both when
said platen rotates forwardly and reversely;
wherein said platen rotates forwardly when said
printing sheet reaches close to an sbutting position
aof said driven roller against said platen after a front
end of the printing sheet fed by said sheet feeding
roller passes through said auxiliary sheet feeding
roller, after the printing sheet is fed by a first prede-
termined distance exceeding the abatting position
of said driven roller against said platen said platen
rotates reversely by & second predetermined dis-
tance larger than said first predetermined distance
while said auxiliary sheet feeding roller rotated
forwardly whereby bending the printing sheet and,
thereafter said platen rotates forwardly to trans-
port the printing sheet to a printing start position.

2. The printing apparatus of claim 1, further compris-
img means for detecting the printing sheet, said detec-
gon means is disposed between said auxiliary sheet
feeding roller and said platen.

3. The printing apparatus of claim 2, wherein the
ponting sheet transporting distance after the presence
of the sheet is detected by said detection means is deter-
mined in accordance with a sheet feeding path between
the abutting point of said driven roller against said
piaten and said detection means and with said first pre-
determined distance.

4. The printing apparatus of claim 3, wherein said
platen, driven roller, sheet feeding roller and auxiliary
sheet feeding roller are driven by a pulse motor.

§. The pnnnng apparatus of claim 4, wherein said
pulse motor is actuated by drive pulses the number of
which is determined by the printing sheet transpaorting
distance.

6. The printing apparatus of claim 1, wherein said
first prcdctcrmmed distance is 9 mm.

7. The printing apparatus of claim 1, wherein said
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driven roller is formed of an elastic material.

8. Method of feeding a printing sheet separately from
stacked sheets in a printing apparatus having a platen, 2
driven roller abutted against said platen, a sheet feeding

- roller and an auxiliary sheet feeding roller, comprising
steps of:

feeding a printing sheet separately from stacked

sheets by said sheet feeding roller; .
_rotating said platen forwardly while the printing |
sheet is transported through saia auxiiary sheet
feeding roller and reaches close to an sbutting
point of said driven roller against said platen;
rotating further said platen and said sheet feeding
roller forwardly to feed the printing sheet by a first
predetermined distance exceeding the abutting
point of said driven roller against said platen;
rotating said platen reversely to feed the printing
sheet backwardly by a second predetermined dis-
tance larger than said first predetermined distance
while rotating said auxiliary sheet feeding roller
forwardly to bend the printing sheet; and

rotating said platen forwardly to transport the print-

ing sheet to a printing start position.

9. The method of feeding a printing sheet of claim 8,°
farther comprising step of detecting a front end of the
printing sheet before the sheet reaches the sbutting
point of said driven roller against said platen.

10. The method of feeding a printing sheet of claim 8,
wherein said first predetermined distance is 9 mm.

11. The method of feeding a printing sheet of claim 9,
wherein the printing sheet transporting distance after
the presence of the sheet is detected is determined in
accordance with a sheet feeding path between the abut-
ting point of said driven roller to said platen and said
detection means and with said first predetermined dis-
tance.
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.- 10 - driven roller is formed of an elastic material. 8. Met hod of
feeding a printing sheet separately from stacked sheets in a printing
apparatus having a platen, a

This is the replacememnt sheet
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~driven roller abutted against said platen, a sheet feeding roller and an

auxiliary sheet feeding roller, conprising steps of: feeding a printing
sheet separately from stacked sheets by said sheet feeding roller;
rotatini said platen forwardly while the printing sheet is transported
t hrough said auxillary sheet feeding roller and reaches close to an
abutting =2 -

Triw iz the raplacementt sheet
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spoint of said driven roller against said platen; rotating further said
pl aten and sai d sheet feeding roller forwardly to feed the printing
sheet by a first predet erm ned di stance exceedi ng the abutting

poi nt of said driven roller against said platen; rotating said platen
reversely to feed the printing sheet backwardly by a second
predeterm ned di s- tance larger an-spuid first predeterm ned di stance

FIG. 5

This is the replacemem sheet
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-while rotating said auxiliary sheet feeding roller forwardly to bend
the printing sheet; and rotating said platen forwardly to transport the
print - ing sheet to a printing start position. 9. The net hod of
feeding a printing sheet of claim@8, further conprising step of detecting a
front end of the printing sheet before,the sheet reaches the abutting point
of said driven roller against said plafeﬁ.

FIG. 6A
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. 10. The nethod of feeding a printing sheet of claim8, wherein said first

" predeterm ned distance is 9 mm 11. The nmethod of feeding a printing
sheet of claim9, wherein the printing sheet transporting distance after
the presence of the sheet is detected is determ ned in accordance with a
sheet feeding path betwec the abut- tigg point of said driven roller to
said platen and said detection neans aml With said first predeterm ned dis-
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FIG. 8

Tris is the replacement sheetl
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ABSTRACT

PRINTING APPARATUS AND METHOD OF FORWARD AND REVERSE SHEET
~ FEEDING TO PREVENT SKEWING

A printer apparatus having a sheet feeding roller which
rotates in the forward direction only when the platen
rotates in the reversed direction, and a auxiliary sheet
feeding roller rotating in the forward direction both
when the platen rotates in the forward direction and
when it rotates in the reverse direction, when the platen
rotates in the forward direction, the printing sheet is
nipped at a predetermined amount between the platen
and the driven roller, and thereafter while the platen is
rotated in the reverse direction sufficient for pushing
the thus nipped sheet back while the anxiliary sheet
feeding roller rotates in the forward direction to elimi-
nate an undesirable skew, whereby the printing sheet is
- bent being pushed in front and in rear, and thereafter the
platen is rotated in the forward direction again, to trans-
. port the printing sheet to a printing start position.

Fig. 7




