EP 0 487 923 B1

VAR AR RMD A
(19)

0 European Patent Office

Office européen des brevets (11) EP 0 487 923 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) Int.C1.5: B41J 13/00, B41J 13/32

of the grant of the patent:
31.07.1996 Bulletin 1996/31

(21) Application number: 91118559.3

(22) Date of filing: 30.10.1991

(54) Sheet feeding apparatus
Blattzufiihrvorrichtung
Dispositif d'alimentation de feuilles

(84) Designated Contracting States: (56) References cited:
CHDEFRGBITLI EP-A- 0 228 789 EP-A- 0279 530

GB-A- 2 055 768
(30) Priority: 31.10.1990 JP 296725/90

23.08.1991 JP 237468/91 + RESEARCH DISCLOSURE. HAVANT GB
DISCLOSED ANONYMOUSLY: 'SKEW
(43) Date of publication of application: CORRECTION TECHNIQUE' No 31566, July 1990,
03.06.1992 Bulletin 1992/23 page 579
« PATENT ABSTRACTS OF JAPAN vol. 9, no. 29
(73) Proprietor: CANON KABUSHIKI KAISHA (M-356)7 February 1985
Tokyo (JP) + PATENT ABSTRACTS OF JAPAN vol. 12, no. 141

) (M-691)28 April 1988
(72) Inventor: Kawazoe, Keniji, PATENT ABSTRACTS OF JAPAN vol. 10, no. 193
c/o Canon Kabushiki Kaisha (M_496)8 July 1986
Ohta-ku, Tokyo (JP) PATENT ABSTRACTS OF JAPAN vol. 12, no. 31
(M-663)29 January 1988

(74) Representative: Tiedtke, Harro, Dipl.-Ing.
Patentanwaltsbiiro
Tiedtke-Biihling-Kinne & Partner
Bavariaring 4
80336 Miinchen (DE)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Rank Xerox (UK) Business Services
2.13.0/3.4



1 EP 0 487 923 B1 2

Description

The present invention relates to a sheet feeding
apparatus according to the preamble of claim 1. Such
sheet feeding apparatus is provided for feeding a sheet
(copy sheet, transfer sheet, photosensitive sheet, elec-
trostatic recording sheet, print sheet, OHP sheet, enve-
lope, post card, sheet original or the like) rested on a
sheet containing portion (sheet stacking platform, sheet
stacking tray, sheet stacking deck, removable sheet
supply cassette, manual sheet supply platform or the
like) or a sheet manually supplied to the sheet contain-
ing portion one by one to a sheet treatment portion such
as an image forming station, exposure station, treating
station or the like in an image forming system such as a
copying machine, facsimile and the like or a recording
system (printer) acting as an information output equip-
ment of a word processor, personal computer and the
like.

According to the document JP-A-59 17 23 44 there
is known a generic apparatus for feeding a sheet with-
out a skew or slippage according to the preamble of
claim 1. An example of this sheet feeding apparatus
used in a printer will be explained in te following with ref-
erence to Fig. 4.

A sheet support plate (sheet guiding means) 6 act-
ing as a sheet containing portion (sheet stacking
means) is disposed so that a front end thereof is
inclined downwardly. An urging plate (intermediate
plate) 8 is disposed above an upper surface of the sheet
support plate and is always floated from the upper sur-
face of the plate 6 by a biasing force of a spring member
8a. Sheet separating pawls (sheet separating means) 7
are arranged at front corners of the sheet support plate
for separating a single sheet from the other sheets. The
sheets 5 (copy sheets or recording media) are stacked
on the sheet support plate 6 so that leading ends of the
sheets are regulated or locked by the separating pawls
7.

A sheet supply roller 9 acting as a sheet supply
means serves to afford a feeding force to the sheets
stacked on the plate 6 and comprises a shaft portion 9a
and a roller portion 9b integrally formed with the shaft
portion. An uppermost sheet on the sheet stack 5
stacked on the plate 6 is urged against the roller portion
6a of the sheet supply roller 9 by the urging plate 8
biased upwardly by means of the spring member 8a.

A sheet feed roller (sheet relay convey means) 16 is
arranged ahead of the sheet support plate 6 in a sheet
feeding direction and comprises a shaft portion 16b and
a roller portion 16a integrally formed with the shaft por-
tion.

A sheet guide plate 26 is disposed between the
sheet support plate 6 and the sheet feed roller 16 so
that a leading end thereof is inclined downwardly, which
sheet guide plate serves to guide the sheet 5 below the
sheet feed roller 16. The leading end portion of the
sheet guide plate 26 is arcuated to conform with a lower
half surface of the roller portion 16a of the sheet feed
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roller 16 and to extend to the left side of the sheet feed
roller.

First and second pinch rollers 17A and 17B are
urged against the lower portion of the sheet feed roller
16 by respective spring members (not shown) at two
upstream and downstream points along the sheet feed-
ing direction, respectively. These pinch rollers are con-
tacted with the sheet feed roller 16 through openings
26a formed in the arcuated leading end portion of the
sheet guide plate 26, respectively, and are driven by the
rotational movement of the sheet feed roller 16.

Aplaten bar 15 is disposed tangentially to the sheet
feed roller 16 in the vicinity of the latter at the left side
thereof. A reciprocable carriage 11 can be reciprocally
shifted in parallel with the platen bar 15 by means of a
guide rail and a drive means (both not shown). A record-
ing head 12 and an ink ribbon cassette 13 are mounted
on the carriage 11, and the recording head 12 is
opposed to the platen bar 15 with the interposition of an
ink ribbon 14.

When the sheet supply roller 9 is rotated in a clock-
wise direction, the uppermost sheet on the sheet stack
5 stacked on the sheet support plate 6 is subjected to
the sheet feeding force, with the result that the front cor-
ner portions of the uppermost sheet ride on the separat-
ing pawls 7 to be unlocked by the separating pawls, thus
separating the uppermost sheet alone from the other
sheets. The separated uppermost sheet is guided by
the sheet guide plate 26 to reach a nip between the
sheet feed roller 16 and the first pinch roller 17A.

The uppermost sheet 5 is fed by the sheet feed
roller 16 and the first pinch roller 17A between the arcu-
ated end portion of the guide plate 26 and the lower sur-
face of the sheet feed roller 16, and then is fed by the
sheet feed roller 16 and the second pinch roller 17B
between the arcuated end portion of the guide plate 26
and the lower surface of the sheet feed roller 16, so that
the leading end of the sheet enters into a space
between the platen bar 15 and the ink ribbon 14.

When a predetermined amount of the sheet is
entered into the space between the platen bar 15 and
the ink ribbon 14, the rotational movement of the sheet
feed roller 16 is changed to an intermittent rotational
drive control wherein the sheet is fed by one printing line
space, and the control of the reciprocal shifting move-
ment of the carriage 11, head-down/head-up control of
the recording head 12, the feed control of the ink ribbon
14 and the like are executed in co-relation with each
other by means of a record control circuit (not shown),
thus performing the recording operation with respect to
the sheet 5 per one line.

In consideration of the cost-down of the apparatus,
the actuation of the sheet supply roller 9 may be linked
with the activation of the sheet feed roller 16 by means
of a feed motor (not shown). In this case, a clutch is dis-
posed between the sheet supply roller 9 and the feed
motor to switch over the activation between the sheet
supply roller and the sheet feed roller. It is a most sim-
plified method that the switching of the clutch is effected
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by rotating the feed motor in a direction opposite to a
normal direction in which the feed motor is rotated when
the sheet is supplied.

In such a method, when the feed motor is rotated in
the normal direction by a sheet supply start signal, a
normal rotational force of the motor is transmitted to the
sheet supply roller 9 through the clutch, so that the
sheet supply roller 9 is rotated in a sheet feeding direc-
tion to separate and feed the uppermost sheet from the
sheet stack 5. The sheet feed roller 16 is also rotated in
the sheet feeding direction.

The leading end of the sheet 5 is sent to the nip
between the sheet feed roller 16 and the first pinch roller
17A by the rotation of the sheet supply roller 9. When
the sheet is sent by a predetermined length or distance
after the leading of the sheet has just passed through
the nip, the feed motor is switched to be rotated
reversely.

The clutch connnection between the feed motor
and the sheet supply roller 9 is disengaged by the
reverse rotation of the feed motor, thus stopping the
sheet supply roller 9. The sheet feed roller 16 is rotated
in a reverse direction Q opposite to the sheet feeding
direction P, so that the sheet fed by the predetermined
distance through the nip between the feed roller 16 and
the first pinch roller 17A is fed back until the leading end
of the sheet passes through the nip between the feed
roller 16 and the first pinch roller 17A.

By feeding back the leading end of the sheet in this
way, a bent loop (as shown by the solid line) is formed in
a sheet portion between the stationary sheet supply
roller 9 and the nip (between the feed roller 16 and the
first pinch roller 17A) in opposition to the resiliency of
the sheet.

By forming such bent loop in the sheet, the leading
end of the sheet is urged against the nip between the
feed roller 16 and the first pinch roller 17A due to the
reaction force of the bent loop, with the result that any
skew-feed of the sheet is corrected to register the lead-
ing edge of the sheet with a longitudinal direction of the
feed roller 16.

Then, by rotating the feed motor in the normal
direction again, the leading end of the sheet which was
registered with the longitudinal direction of the feed
roller 16 is re-entered into the nip between the sheet
roller 16 rotating in the normal direction P and the first
pinch roller 17A urged against the sheet feed roller, thus
feeding the sheet 5 to the recording head 12 without
skewing the sheet.

However, in such a sheet feeding apparatus, if a
kind of sheets is changed or the resiliency of the sheet
is increased due to the change in the temperature
and/or humidity in the apparatus, when the sheet feed
roller 16 is rotated in the reverse direction, the resiliency
of the sheet portion between the reverse rotating feed
roller 16 and the stationary sheet supply roller 9 may
overcome the sheet feeding-back force generated by
the reverse rotating feed roller 16.
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In such a case, there arises a relative slipping
movement between the leading end portion of the sheet
pinched between the feed roller 16 and the first pinch
roller 17A and the reverse rotating feed roller 16, thus
preventing the sheet from being fed back. Conse-
quently, the skew-feed of the sheet cannot be corrected
(bacause the loop cannot be formed in the sheet por-
tion) and the sheet is distorted or damaged by the rela-
tive slipping movement between the sheet and the
reverse rotating feed roller 16.

Further, if the resiliency of the sheet is too strong or
the sheet is skew-fed into the apparatus, there arose a
problem that the bent loop formed in the sheet portion
during the reverse rotation of the feed roller becomes
non-uniform and/or the sheet is non-uniformly
depressed between the feed roller 16 and the first pinch
roller 17A, thus remaining the skew-fed condition of the
sheet.

The object of the present invention is to provide a
sheet feeding apparatus which can surely correct the
skew-feed of a sheet regardless of the resiliency of the
sheet and without damaging the sheet and properly
feed the sheet.

This object is achieved by means of the combina-
tion of the features defined in claim 1. Preferable
embodiments of the invention are defined in claims 2 to
16.

According one aspect of to the present invention,
there is provided a sheet feeding apparatus comprising
the features of claim 1 and in particular comprising, a
sheet supporting means for stacking and supporting
sheets, a rotary sheet supply means for feeding out the
sheets stacked on the sheet supporting means, a rotary
feed means for feeding the sheet in normal and reverse
directions by pinching the sheet into a nip of the rotary
feed means, and a rotation control means for prohibiting
a reverse rotation of the rotary sheet supply means if a
reverse rotational load applied from the fed sheet to the
rotary sheet supply means is below a predetermined
value and for permitting the reverse rotation of the rotary
sheet supply means while applying a brake load to the
rotary sheet supply means if the reverse rotational load
is above the predetermined value, when the sheet is fed
in a reverse direction toward the rotary sheet supply
means by means of the rotary feed means. Wherein a
skew-feed of the sheet is corrected by the feeding of the
sheet in the reverse direction by means of the rotary
feed means and the control of the rotation of the rotary
sheet supply means by means of the rotation control
means.

Explaining the correction of the skew-feed of the
sheet in the sheet feeding apparatus having the above-
mentioned construction, in the case where sheets such
as plain papers having less resiliency are used, since
the load applied to the rotary sheet supply means dur-
ing the reverse feeding of the sheet by means of the
rotary feed means is relatively small, a loop is formed in
the sheet between the nip of the rotary feed means and
the rotary sheet supply means which is stopped by the
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rotation control means, thus correcting the skew-feed of
the sheet. On the other hand, in the case where sheets
such as envelopes having greater resiliency are used,
since the load applied to the rotary sheet supply means
during the reverse feeding of the sheet by means of the
rotary feed means is relatively great, the sheet being
skew-fed is turned by a reverse feeding force generated
by the rotaty feed means and by the rotary sheet supply
means rotating reversely while being subjected to the
brake load by means of the rotation control means, thus
correcting the skew-feed of the sheet by registering a
leading end of the sheet with the nip.

According to another aspect of the present inven-
tion, there is provided a sheet feeding apparatus com-
prising the features of claim 1 and in particular
comprising a sheet supporting means for stacking and
supporting sheets, a rotary sheet supply means for
feeding out the sheets stacked on the sheet supporting
means, a rotary feed means for feeding the sheet in nor-
mal and reverse directions by pinching the sheet into a
nip of the rotary feed means, and a biasing means for
rotatingly biasing the rotary sheet supply means toward
a sheet feeding direction; and wherein a skew-feed of
the sheet is corrected by the feeding of the sheet in the
reverse direction by means of the rotary feed means
and a biasing force of the biasing means regarding the
rotary sheet supply means.

Explaining the correction of the skew-feed of the
sheet in the sheet feeding apparatus having the above-
mentioned construction concretely, in the case where
sheets such as plain papers having less resiliency are
used, since the load applied to the rotary sheet supply
means during the reverse feeding of the sheet by
means of the rotary feed means is smaller than the bias-
ing force of the biasing means, a loop is formed in the
sheet between the nip of the rotary feed means and the
rotary sheet supply means which is stopped, thus cor-
recting the skew-feed of the sheet. On the other hand, in
the case where sheets such as envelopes having
greater resiliency are used, since the load applied to the
rotary sheet supply means during the reverse feeding of
the sheet by means of the rotary feed means is greater
than the biasing force of the biasing means, the sheet
being skew-fed is turned by a reverse feeding force gen-
erated by the rotary feed means and by the rotary sheet
supply means rotating reversely while being subjected
to the biasing force from the biasing means, thus cor-
recting the skew-feed of the sheet by registering a lead-
ing end of the sheet with the nip.

In the following the invention is further illustrated by
embodiments with reference to the enclosed figures.

Fig. 1 is a perspective view of a word processor to
which a sheet feeding apparatus according to the
present invention is applied;

Fig. 2 is a partially broken perspective view of the
sheet feeding apparatus;

Fig. 3 is a partially broken perspective view of a
recording device of the word processor;
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Fig. 4 is a sectional view showing a sheet feeding
path from the sheet feeding apparatus to the
recording device;

Figs. 5to 7 are plan views for explaining the correc-
tion of the skew-feed of the sheet;

Fig. 8 is a partially broken perspective view of a
drive transmitting means in a clutch ON condition;
Fig. 9 is a partially broken perspective view of the
drive transmitting means in a clutch OFF condition;
Fig. 10A is a development view of peripheral sur-
face of the clutch, and Figs. 10B and 10C are sec-
tional views taken along the lines B - Band C - C of
Fig. 10A, respectively;

Figs. 11 and 12 are side views showing the opera-
tion of a torque limiter;

Fig. 13 is a graph showing a relation between a
thickness of the sheet and a load during the forma-
tion of a loop;

Fig. 14 is a block diagram of a control system;

Fig. 15 is a flow chart showing a sheet feeding
sequence;

Fig. 16 is a partially broken perspective view of a
drive transmitting means used in another embodi-
ment in a clutch ON condition;

Fig. 17 is a partially broken perspective view of the
drive transmitting means in a clutch OFF condition;
Figs. 18 and 19 are side views showing the opera-
tion of a biasing means;

Fig. 20 is a flow chart showing a sheet feeding
sequence; and

Fig. 21 is a side view of a biasing means used in
another embodiment.

First of all, a first embodiment of the present inven-
tion will be explained with reference to Figs. 1 to 15.

This embodiment is embodied as a word processor
to which the sheet feeding apparatus according to the
present invention is applied.

General Construction of Word Processor (Figs. 1 1o 4)

Fig. 1 is a perspective view of the word processor.

The word processor comprises a key board portion
1 for inputting information, a display portion 2 including
a CRT for displaying the information, a recording device
portion (printer portion) 3 for recording the information
on a sheet (recording sheet) acting as a recording
medium, and a sheet feeding apparatus portion
(referred to as "sheet supply device portion” or "sheet
supply device" hereinafter) 4.

The recording device portion 3 is disposed above
the display portion 2, and the sheet supply device por-
tion 4 is rested on the recording device portion 3. Figs.
2 and 3 are partially sectional perspective views show-
ing internal constructions of the sheet supply device
portion 4 and the recording device portion 3, respec-
tively.
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Fig. 4 shows a sheet feeding path from the sheet
supply device portion 4 to the recording device portion
3, as already described.

Sheet Supply Device 4 (Figs. 2, 4 - 6)

The sheet supply device 4 serves to separate and
feed, by means of a sheet supply roller 9 serving as a
first rotary feed means and separating pawls 7, an
uppermost sheet on a sheet stack 5 stacked on a sheet
support plate 6 which is inclined forwardly and down-
wardly.

The sheet supply roller 9 acting as a sheet supply
means is rotatably supported by side frames 19 of the
sheet support plate 6 at both ends of a shaft portion 9b
of the roller. A drive transmitting means 10 (Figs. 2, 8
and 9) which will be described later is disposed at one
end of the shaft portion 9b of the sheet supply roller and
is connected to a feed motor (Fig. 3) which acts as a
sheet feed drive means of the recording device 3 and
will be described later.

Fig. 5 shows a positional relation between the sheet
supply roller 9 of the sheet supply device 4 and a sheet
feed roller 16 of the recording device 3, wherein said
sheet feed roller serves as a second rotary feed means.
The sheet supply roller 9 comprises a single roller por-
tion 9a fixedly mounted on the shaft portion 9b at a lon-
gitudinal central portion thereof, and the sheet feed
roller 16 comprises a pair of roller portions 16a fixedly
mounted on a shaft portion 16b on both sides of a longi-
tudinal central portion thereof, so that the roller portion
9a of the sheet supply roller 9 is positioned between the
two roller portions 16a of the sheet feed roller 16.

Operation for Correcting Skew-feed of Sheet (Figs. 5, 6)

Fig. 5 shows a condition that the sheet 5 separated
from the sheet supply device 4 is skew-fed and reaches
a nip between the sheet feed roller 16 and a first pinch
rollers 17A.

In Fig. 5, since a right corner SR of the leading end
of the sheet 5 is advanced forwardly than a left corner
5L of the leading end of the sheet, even when the right
corner 5R reaches and is pinched by the nip between
the right roller portion 16a and the first pinch rollers 17A,
the left corner 5L does not yet reach the nip between the
left roller portion 16a and the first pinch rollers 17A.

From this condition, when the sheet feed roller 16 is
rotated in a reverse direction Q (opposite to a sheet
feeding direction) to disengage a clutch as will be
described later, the left corner 5L of the sheet 5 is not
fed back by the reverse rotation of the sheet feed roller
16 because it is not pinched by the left roller portion 16a
and the first pinch rollers 17A; however, since, the right
corner 5R of the sheet 5 is pinched by the right roller
portion 16a and the first pinch rollers 17A, the right cor-
ner 5R of the sheet is fed back by a sheet returning
force A due to the reverse rotation of the sheet feed
roller 16, thus disengaging the right corner of the sheet
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from the corresponding nip between right roller portion
16a and the first pinch rollers 17A.

In this case, when the sheet has less resiliency, a
bent loop 5a is formed in the sheet between the sheet
supply roller 9 and the sheet feed roller 16 by the return-
ing movement A of the right corner 5R of the sheet. As
a result, due to the reaction of the bent loop, the leading
edge of the sheet 5 is abutted against both nip between
the left roller portion 16a and the first pinch rollers 17A
and nip between the right roller portion 16a and the first
pinch rollers 17A, as shown by the phantom line 5b.

That is to say, the leading end of the sheet 5 which
was skew-fed is registered with the longitudinal direc-
tion of the left and right roller portions 16a of the sheet
feed roller 16. Thus, when the sheet feed roller is then
rotated in the normal direction P, the sheet 5 is fed to the
aforementioned recording head (recording portion) 12
without the skew-feed of the sheet.

On the other hand, when the sheet 5 has greater
resiliency, the sheet 5 is rotated in an anti-clockwise
direction C in Fig. 6 around a contacting point between
the sheet and the sheet supply roller 9 by the returning
movement A of the right corner 5R of the sheet 5 due to
the reverse rotation of the sheet feed roller 16, until the
right corner 5R of the sheet 5 is disengaged from the nip
between the right roller portion 16a and the first pinch
rollers 17A. As a result, the leading edge of the sheet 5
is abutted against both nip between the left roller portion
16a and the first pinch rollers 17A and nip between the
right roller portion 16a and the first pinch rollers 17A, as
shown by the phantom line 5b in Fig. 6. That is to say,
also in this case, the leading end of the sheet 5 which
was skew-fed is registered with the longitudinal direc-
tion of the left and right roller portions 16a of the sheet
feed roller 16. Thus, when the sheet feed roller is then
rotated in the normal direction P, the sheet 5 is fed to the
recording head 12 without the skew-feed of the sheet.

In the case shown in Fig. 6, if the sheet 5 is not
rotated in the anti-clockwise direction C in Fig. 6 around
the contacting point between the sheet and the sheet
supply roller 9, the right corner 5R of the sheet 5 will not
be fed back from the nip between the right roller portion
16a and the first pinch rollers 17A, with the result that
the skew-feed of the sheet cannot be corrected and the
sheet may be damaged due to the relative slipping
movement between the sheet and the reverse rotating
sheet feed roller 16.

In order to rotate the sheet 5 in the direction C
around the contacting point between the sheet and the
sheet supply roller 9, it is necessary to rotate the sheet
supply roller 9 in a direction opposite to the sheet feed-
ing direction or to feed back the sheet 5 with the return-
ing movement A due to the reverse movement of the
sheet feed roller 16 by a force stronger than a contact-
ing friction force between the sheet supply-roller 9 and
the sheet 5.

In the case where the sheet 5 is fed back with the
returning movement A by the force stronger than the
contacting friction force between the sheet supply roller
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9 and the sheet 5, the friction force is determined by
urging force between the sheet supply roller 9 and the
sheet 5 and a coefficient of friction of the sheet supply
roller 9, and, further, such urging force and coefficient of
friction are determined by a force required to separate
the sheets 5 one by one. Generally, the urging force
between the sheet supply roller 9 and the sheet 5 is set
to have a value of 200 - 500 grams, and the coefficient
of friction of the sheet supply roller 9 is set to have a
value of 1 - 1.5. If the urging force is weaker, it is impos-
sible or unreliable to separate the sheets one by one;
whereas, in the urging force is stronger, two or more
sheets will be fed at a time (double-feed of the sheets).

In the sheet supply roller (sheet supply means) 9
having the urging force and coefficient of friction as
mentioned above, it is difficult to rotate the sheet in the
direction C in opposition to the above-mentioned friction
force only with the returning force A due to the reverse
rotation of the sheet feed roller 16. Further, if the resil-
iency of the sheet 5 is stronger, since the bent loop 5a
as described regarding Fig. 5 cannot be formed in the
sheet portion between the sheet supply roller 9 and the
sheet feed roller 16, the relative slipping movement will
occurs between the reverse rotating sheet feed roller 16
and the sheet (pinched by the roller 16 and the first
pinch rollers 17A).

Accordingly, since the urging force and the coeffi-
cient of friction cannot be set to have small values as
mentioned above, if the resiliency of the sheet 5 is
stronger, it is necessary to rotate the sheet supply roller
9 in the direction opposite to the sheet feeding direction,
in order to rotate the sheet 5 in the direction C as shown
in Fig. 6.

Clutch (Figs. 8 to 10)

Next, a clutch for performing the connection and
disconnection between the feed motor 18 (Fig. 3) and
the sheet supply roller 9 will be explained.

As shown in Figs. 8 and 9, the drive transmitting
means 10 comprising a sheet supply gear 10a, clutch
10b, clutch gear 10¢ and the like is arranged at one end
of the shaft portion 9b of the sheet supply roller 9. The
sheet supply gear 10a is coaxially and fixedly mounted
on the shaft portion 9b, and the clutch 10b comprises a
tubular member coaxially and freely rotatably mounted
on the shaft portion 9b, and the clutch gear 10c¢ is also
coaxially and freely rotatably mounted on the shaft por-
tion 9b. The clutch 10b is positioned radially outwardly
of the sheet supply gear 10a in coaxial with the latter.

A clutch pawl 10d is rockably mounted on a surface
of the clutch gear 10c which faces toward the clutch
10b, so that, when the clutch gear 10c¢ is rotated, a free
end of the clutch pawl 10d slides on a peripheral surface
of the cylindrical clutch 10b. The clutch pawl 10d is
always biased toward the clutch 10b by means of a
spring (not shown) and can be shifted along its pivot to
some extent.
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Fig. 8 shows a clutch ON condition, wherein the
free end of the clutch pawl 10d is fallen into a notch
opening 10e formed in the peripheral surface of the
clutch 10b to engage with the sheet supply gear 10a. In
this condition, when the normal rotational force of the
feed motor 18 is transmitted to the clutich gear 10c
through a relay gear train G (only the last one of gear
train is shown), the rotation of the cluich gear 10c is
transmitted to the sheet supply gear 10a, with the result
that the sheet supply roller 9 is rotated in the sheet feed-
ing direction shown by the arrow e.

Fig. 9 shows a clutch OFF condition, wherein the
clutch pawl 10d is disengaged from the sheet supply
gear 10a due to the reverse rotation of the feed motor
18.

Fig. 10A is a development view of the peripheral
surface of the clutch 10b, and Figs. 10B and 10C are
sectional views of the clutch taken along the lines B - B
and C - C, respectively. In these Figures, stopper sur-
faces HP1, HP2 are formed on the peripheral surface of
the clutch 10b. Incondentally, a symbol S1 denotes the
above-mentioned notch opening 10e.

Between an area SHP1 adjacent to the stopper sur-
face HP1 and an area SHP2 adjacent to the stopper
surface HP2, stepped borders La and Lb are formed.
When the clutch pawl 10d moves from the stopper HP1
to the stopper HP2, it passes through the border Lb;
whereas, when the clutich pawl 10d moves from the
stopper HP2 to the stopper HP1, it passes through the
border La.

The direction in which the clutch pawl 10d moves
from the stopper HP2 to the stopper HP1 corresponds
to the sheet feeding direction (normal direction), and the
direction in which the clutch pawl 10d moves from the
stopper HP2 to the stopper HP1 corresponds to the
reverse direction. In Figs. 8 - 10, in order to surely insert
the clutch pawl 10d into the notch opening S1
whereever the clutch pawl 10d is positioned, the initiali-
sation operation is performed so that the clutch pawl
10d is shifted up to the stopper surface HP1. A distance
between the stopper surface HP1 and the notch open-
ing S1 is constant (corresponding to four printing lines in
the illustrated embodiment), and, accordingly, so long
as the clutch pawl 10d is positioned at the stopper HP1,
it is easy to surely shift the clutch pawl into the notch
opening S1.

If the clutch pawl 10d is positioned in an area
between the notch opening S1 and the border Lb, when
the clutch pawl 10d is shifted toward the stopper HP1,
the clutch pawl 10d is inserted into the notch opening
S1 to establish the clutch ON condition. To avoid this,
the initialization operation is performed after the clutch
pawl 10d is initially shifted to the stopper HP2.

Since the clutch pawl 10d surely moves from the
stopper HP2 to the stopper HP1, the initialization oper-
ation can be effected by shifting the clutch pawl 10d to
the stopper HP2 and then by shifting the clutch pawl
toward the stopper HP1.
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In this way, by rotating the feed motor 18 in the nor-
mal and reverse directions, it is possible to switch the
connection and disconnection to the sheet supply roller
9.

Torque Limiter (Figs. 8. 9, 11, 12)

The reference numeral 9¢ denotes a tightening
spring acting as a drive control means (torque limiter)
mounted on one end of the shaft portion 9b of the sheet
supply roller 9. One end 9¢, (Figs. 11 and 12) of the
spring 9¢ is fixedly sandwiched between two projections
19a formed on the frame 19. The spring 9¢ acting as the
torque limiter permits the normal rotation (to the direc-
tion e in Figs. 8 and 11) of the sheet supply roller 9 with-
out any load when a sheet feeding force to the normal
direction e acts on the sheet supply roller 9 and prohib-
its the reverse rotation (to a direction f in Fig. 12) of the
sheet supply roller 9 when a sheet feeding force to the
reverse direction f acts on the sheet supply roller 9 by
decreasing an inner diameter of the spring 9¢c. The force
of the spring 9¢ by which the shaft portion 9b is tight-
ened is greater than the maximum sheet feeding force
during the feeding and separating of the single sheet 5
by means of the sheet supply roller 9 and is smaller than
a sheet feeding force generated by the sheet feed roller
16 and the pinch rollers 17A, 17B.

The reference numeral 9d denotes a clutch lever
acting as a means for changing the operating force of
the torque limiter on the basis of the kind of sheets to be
used and/or temperature/humidity in the apparatus. The
clutch lever 9d is rotatably supported by the shaft por-
tion 9b of the sheet supply roller, and a free end of the
lever is provided with a toothed portion 9d4 arranged
along a circle having a center positioned at the shaft
portion Sb, which toothed portion is meshed with a gear
of rotatably mounted on the frame 19. The gear 9f can
be reversibly rotated by clutch motor (not shown), so
that the normal and reverse rotations of the gear 9f
cause the normal and reverse rocking movements of
the clutch level 9d around the shaft portion 9b, respec-
tively. The clutich 9d is provided with a projection 9e
associated with the other end 9c, of the tightening
spring 9¢ acting as the torque limiter.

When the sheet feeding force to the reverse direc-
tion f (Fig. 12) acts on the sheet supply roller 9, the other
end 9¢, of the rotating spring 9¢ is abutted against the
projection 9e to regulate an amount of the rotational
movement of the other end 9c,, thus preventing the
inner diameter of the spring 9¢ from being further
decreased. That is to say, the projection 9e serves to
limit the tightening force of the spring 9¢ acting on the
shaft portion 9b. When the clutch lever 9d is rotated,
since the positional relation between the projection 9e
and the other end 9c¢, of the spring 9c¢ is changed, it is
possible to control the inner diameter of the spring 9c,
and, thus, to control the tightening force of the spring 9¢
acting on the shaft portion 9b. Consequently, it is possi-
ble to change or vary a reverse rotational force of the
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sheet supply roller 9 provided by the sheet feeding
force.

When the sheet supply roller 9 is rotated by a pre-
determined time period after the leading end of the
sheet 5 fed by the sheet supply roller 9 has just reached
the nip between the sheet feed roller 16 and the first
pinch rollers 17A urged against the sheet feed roller, the
sheet feed roller 16 is rotated reversely until the leading
end of the sheet is returned to the nip between the
sheet feed roller 16 and the first pinch rollers 17A. As a
result, the reverse rotation of the sheet supply roller 9 is
prevented by the action of the torque limiter 9¢ attached
to the shaft portion 99b of the sheet supply roller 9, so
that a bent loop is formed in the sheet 5 between the
sheet feed roller 16 and the sheet supply roller 9, as
shown by the solid line in Fig. 4.

By forming such bent loop, the leading end of the
sheet 5 is urged against the nip between the sheet feed
roller 16 and the first pinch rollers 17A due to the resil-
iency of the sheet itself. By this urging action, it is possi-
ble to register the leading edge of the sheet with the
longitudinal direction of the sheet feed roller 16, and,
thus, to feed the sheet without any skew-feed of the
sheet.

Next, the operation of the torque limiter will be
explained with reference to Fig. 13 showing a relation
between a thickness t of the sheet 5 and a load (acting
on the sheet supply roller 9) upon the bent loop forma-
tion.

Now, the cases where normal sheets (or plain
sheets) and postcards are used as the sheets will be
described. Generally, a thickness of the normal sheet is
40 - 100 pm and a thickness of the postcard is 230 pm,
and, since the thickness of the postcard is greater than
that of the normal sheet by about 2 - 5 times, the resil-
iency of the postcard greatly differs from that of the nor-
mal sheet.

Further, the resiliency of the sheet varies with the
humidity. Two solid lines shown in Fig. 13 show the
changes in load to the sheet supply roller 9 when the
bent loops are formed under the humidity of 10 % and
80 %, respectively. Generally, the higher the humidity
the greater the load, and the greater the thickness of the
sheet the greater the load. The minumum rotational
load in the reverse direction acting on the sheet supply
roller 9 (this roller cannot be rotated below the minimum
load) should be greater than the sheet separating force.
Thus, normally, the minimum load is set to a load shown
by a chain and dot line (I) in Fig. 13. In this case, as
shown in a range defined by the solid line (l1), since the
load regarding the normal sheet is always smaller than
the load shown by the chain and dot line (), when the
sheet feed roller 16 is rotated reversely, the bent loop is
formed in the sheet.

However, in case of the postcard, when the sheet
feed roller 16 is rotated reversely, the bent loop can be
formed within a range defined by the solid line (1V), but,
cannot be formed (as shown by the phantom line in Fig.
4) within a range defined by the solid line (lll), with the
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result that the sheet supply roller 9 is rotated reversely
or there arises the relative slipping movement between
the sheet and the sheet supply roller 9, thus damaging
the sheet. Thus, in case of the postcard, by reducing the
operating force of the torque limiter 9¢ up to a value
shown by a chain and dot line (V) so that the feeding
force of the sheet reversely fed overcomes the operating
force of the torque limiter 9c¢, it is possible to always
rotate the sheet supply roller 9 reversely, thus prevent-
ing the sheet from being damaged by the sheet supply
roller.

Further, even in case of the postcard, it is possible
to form the bent loop in the sheet by increasing the
operating force of the torque limiter 9¢ above the chain
and dot line (l). However, this method is unsuitable,
because the postcard is folded or the rigidity of the
apparatus must be increased.

In this way, since the resiliency of the sheet itself is
varied in accordance with the kind of sheets and/or
humidity/temperature in the apparatus, the feeding
force of the sheet reversely fed will be also varied as
mentioned above. Thus, by changing the position of the
projection 9e in accordance with the kind of sheets
and/or humidity/temperature in the apparatus, it is pos-
sible to set the spring force of the tightening spring 9¢c as
the torque limiter so that the sheet supply roller can be
rotated reversely by a force smaller than the aforemen-
tioned sheet feeding force.

Further, in this embodiment, while an example that
the sheet supply roller 9 has the single roller portion 9a
was explained, for example, as shown in Fig. 7, the
sheet supply roller may comprise a pair of roller portions
9a. In this case, by arranging these roller portions so
that a center between the roller portions 9a is aligned
with a center between the roller portions 16a in the
sheet feeding direction and by providing the aforemen-
tioned torque limiter for each of the roller portions 9a, it
is possible to achieve the same advantage as that
obtained by the single roller portion 9a.

Temperature/humidity Detection Means

Temperature/humidity detection means (not shown)
for detecting the temperature and humidity in the sheet
supply device and the recording device used with the
sheet supply device are disposed in the system in
place. The temperature detection means is constituted
by a thermistor and the like, and the humidity detection
means is constituted by a humidity-sensitive element of
electrostatic capacity type and the like. By detecting the
temperature/humidity in the system by means of the
temperature/humidity detection means, it is possible to
automatically vary a current amount to the recording
head 12 and/or to automatically control the clutch motor
for controlling the torque limiter 9c.
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Recording Device 3

In Fig. 3, the carriage 11 is slidably attached to a
guide shaft 20 both ends of which are secured to a
frame 21 of the recording device. Driven pulleys (not
shown) in synchronous with a carriage motor 22 are
also rotatably attached to the frame 21, and a timing belt
23 extending between the driven pulleys is connected to
the carriage 11. With this arrangement, when the car-
riage motor 22 is rotated normally and reversely, the
carriage 11 is reciprocally shifted along the guide shaft
20.

Further, a take-up shaft 24 mounted on the carriage
11 in place can receive a take-up core 13c of the ink rib-
bon cassette 13, so that, as the carriage 11 is shifted in
the direction b, the ink ribbon 14 is taken-up wound
around the take-up core. The ink ribbon cassette 13 has
a container 13a within which the take-up core 13c and a
supply core 13¢ are rotatably received. The ink ribbon
14 is wound on the supply core 13b. The ink ribbon 14
extends from the supply core 13b and passes through a
recess 13d of the container 13 to be exposed to the out-
side, and then extends to the take-up core 13c.

The ink ribbon 14 is constituted by an elongated
film and heat-transferable (thermoplastic, thermosetting
or thermosublimable) ink coated on the film. Further, the
ink ribbon cassette 13 can be mounted on the carriage
11 by fitting it on locking projections 11a formed on the
carriage 11. Incidentally, when the cassette 13 is
mounted on the carriage 11, the take-up shaft 24 is
inserted into the take-up core 13¢ so that the take-up
core 13c¢ is rotated by the rotation of the take-up shaft
24,

In the illustrated embodiment, the recording means
comprises a thermal recording head 12 which is consti-
tuted by a plurality of heat generating elements (which
can be heated by applying electric currents to them)
arranged in a line on a substrate. As shown in Fig. 3, the
recording head 12 is mounted on the carriage 11 so
that, when the ink ribbon cassette 13 is mounted on the
carriage 11, the recording head 12 faces the recess 13d
of the cassette. Further, the recording head 12 can be
shifted up and down by a biasing means (not shown)
such as a solenoid. When the recording head is shifted
down (head-down), it urges the ink-coated surface of
the ink ribbon 14 against the sheet 5 backed-up by the
platen 15; whereas, when the recording head is shifted
up (head-up), the ink ribbon 14 is separated from the
sheet 5.

Accordingly, during the head-down of the recording
head 12, when the carriage 11 is shifted to the direction
b and the (heat generating elements of the) recording
head 12 is selectively energized, the ink molten by the
heat of the head is transferred onto the sheet 5, thus
recording an image on the sheet. Incidentally, a portion
of the ink ribbon 14 used in the recording operation is
wound around the take-up core 13c¢ by the rotation of
the take-up shaft 24.
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When one line recording is finished in this way, the
recording head 12 is shifted up, the carriage 11 is
returned to its home position, and the sheet 5 is fed by
one line in the direction c.

As mentioned above, the sheet feed means 16 for
feeding the sheet 5 comprises the roller portions 16a
and the pinch rollers 17, and the feed motor 18 is con-
nected to the sheet feed roller 16 via the drive transmit-
ting gear train. Thus, when the feed motor 18 is driven,
the sheet feed roller 16 is rotated so that the sheet 5
supplied from the sheet supply device 4 is guided along
the peripheral surface of the feed roller 16 and is fed in
the direction ¢ between the platen 15 and the ink ribbon
14,

Control Means (Fig. 14)

Next, a control means for controlling the sheet sup-
ply device 4 and the recording device 3 used with the
sheet supply device will be explained.

Fig. 14 is a block diagram of the control system.
This block diagram only shows a connecting relation
between blocks, and the detailed control lines are omit-
ted. Further, elements included within a broken line box
constitute a CPU unit.

A CPU 30 is a central operation processing unit and
serves to read out programs and various data from a
ROM 31 and/or a floppy disc driver 32 (Fig. 1, described
later) and to perform the required calculations and
judgements to control various elements. The ROM 31 is
a read only memory and serves to store various pro-
grams for activating the CPU 30, and various data
required for the recording, such as character codes, dot
patterns (character generator CG) and the like. A RAM
33 is a read/write memory and includes a working area
where the data commanded by the CPU 30 and the cal-
culation results are temporarily stored, a buffer area
where various data from the key board 1, external inter-
face portion 47 or floppy disc driver 32 are stored, and a
text are where the documents or sentences are stored.

Further, the CPU unit is connected to the printer
unit 3 via a recording head driver 34, motor driver 35
and detection portion 36. The recording head driver 34
drives the recording head 12 in the printer unit 3 under
the control of the CPU 30, and the motor driver 35
drives the feed motor 18 (Fig. 3), carriage motor 22 (Fig.
3) and clutch motor of the sheet supply device 4 under
the control of the CPU 30.

The detection portion 36 transmits detection infor-
mation from a ribbon sensor provided in the printer unit
3 for detecting the presence of the ink ribbon or from a
temperature/humidity detection sensor for detecting the
temperature/humidity in the system to the CPU 30. A
power source 38 controls a drive voltage V|, for the
recording head 12, a drive voltage V), for the feed motor
18, carriage motor 22 and clutch motor, a drive voltage
Vepp for the floppy disc driver 32, and a drive voltage
V¢ for other logic circuits. Further, a controller 39 per-
forms various controls such as the transfer of the

10

15

20

25

30

35

40

45

50

55

recording data of the recording head 12, the changing of
the voltage/current of the drive source Vi and the like,
under the control of the CPU 30.

The keyboard 1 for inputting various data required
for the recording and eddition is connected to the CPU
unit via a keyboard connector (KBC) 40. Further, the
display portion 2 including the CRT for displaying vari-
ous information and data inputted from the keyboard 1
is also connected to the CPU unit via a CRT connector
(CRTC) 41. Incidentally, the display portion 2 may com-
prise a liquid crystal display or other display elements,
in place of the CRT.

Further, the floppy disc driver 32 is connected to the
CPU unit via a floppy disc driver connector (FDDC) 42.
Incidentally, in place of the floppy disc, a hard disc or an
external RAM can be used. The CPU unit can be con-
nected to an RS232C 44, sentronics 45 and MODEM 46
via interface connectors (IFC) 43 to perform the control
of the recording device 3 under the control of an exter-
nal control equipment and the communication to exter-
nal equipments.

Control Sequence (Fig. 15)

Next, a control sequence for performing the record-
ing operation by means of the sheet supply device 4 and
the recording device 3 having the above-mentioned
constructions will be explained with reference to a flow
chart shown in Fig. 15.

When the recording command is emitted, the
recording device 3 firstly detects the tempera-
ture/humidity in the apparatus by the tempera-
ture/humidity detection means, and then judges the
sheet information inputted from the keyboard 1 or
detected by the means for the kind of sheet, and deter-
mines the rotational position of the clutch lever 9d for
obtaining the optimum spring force of the torque limiter
9c (steps S1, S2, S3). Then, by driving the clutch motor,
the clutch lever 9d is positioned to the determined posi-
tion (step S4).

Thereafter, by rotating the feed motor reversely for
10 lines and then normally for 10 lines, the clutch pawl
10d is shifted to the stopper surface HP1 (Fig. 10) (step
85). Then, the feed motor 18 is rotated reversely for 4
lines to shift the clutch pawl 10d from the stopper HP1
to the notch opening S1 (10e), thus establishing the
clutch ON condition (Fig. 8) (step S6).

Thereafter, by rotating the feed motor normally, the
sheet supply roller 9 is rotated to feed the sheet to the
recording device 3 (step S7). When the leading end of
the sheet exceeds the nip between the sheet feed roller
16 and the first pinch roller 17A, the feed motor is
stopped (step S8).

Then, the feed motor 18 is driven reversely to rotate
the sheet feed roller 16 reversely (step S9). When the
leading end of the sheet 5 is returned to the nip between
the sheet feed roller 16 and the first pinch roller 17A, the
feed motor is stopped (step S10). Further, the feed
motor 18 is driven normally to feed the sheet until the
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sheet faces the recording portion of the recording head
12, and then the feed motor is stopped (steps S11, S12,
S813).

In this way, the sheet can be fed to a desired posi-
tion for the recording operation.

Next, a second embodiment of the invention will be
explained with reference to Figs. 16 to 20.

In this second embodiment, in place of the torque
limiter mechanism 9a, 9c¢, 9d, 9e, of (Figs. 8, 9, 11 and
12) acting as the drive control means disposed between
the sheet supply roller (sheet supply means) 9 and the
drive transmitting means 10 (sheet supply gear 10a,
clutch 10b, clutch gear 10c and the like) in the above-
mentioned first embodiment, a power accumulating
mechanism 9g - 9j acting as a biasing means operated
only when the sheet supply roller 9 is subjected to the
feeding force in the direction f opposite to the sheet
feeding direction e is arranged between the sheet sup-
ply roller (sheet supply means) 9 and the drive transmit-
ting means 10.

The construction of the word processor, construc-
tion of the sheet supply device, correction of the skew-
feed of the sheet and other constructions regarding the
clutch, recording device, control means and the like are
the same as those in the first embodiment.

Biasing Means (Power Accumulating Mechanism 9qg -

9j)

A spring holder 9h is attached to one end of the
shaft portion 9b of the sheet supply roller via a one-way
baring 9i, so that, when the sheet supply roller 9 is
rotated in the driection f opposite to the sheet feeding
direction e, the spring holder 9h can be rotated in the
direction f through the one-way bearing 9i. Further, a
spring 9g is provided, which spring has one end
secured to a pin 9j formed integrally with the spring
holder 9h and the other end secured to a projection 19b
formed on the frame 19.

Fig. 18 shows a condition that the sheet supply
roller 9 is rotated in the sheet feeding direction e (nor-
mal direction). In this condition, the sheet supply roller 9
is not subjected to the force of the power accumulating
mechanism 9g - 9j in its rotational direction.

Fig. 19 shows a condition that the sheet supply
roller 9 is rotated in the direction f (reverse direction)
opposite to the sheet feeding direction. In this condition,
the spring holder 9h is rotated in the direction f via the
one-way bearing 9i in opposition to the spring 9g to
charge the spring 9g, thus biasing the sheet supply
roller 9 in the normal direction e.

Thus, when the shifting force (due to the reverse
rotation Q of the sheet feed roller 16) tending to feed the
sheet in the reverse direction is stronger than the force
of the spring, it is possible to rotate the sheet supply
roller 9 reversely. Further, even when the resiliency of
the sheet, i.e., the sheet returning force in the reverse
direction f opposite to the sheet feeding direction e is
weaker, if the spring force is made weaker, it is possible

10

15

20

25

30

35

40

45

50

55

10

to rotate the sheet supply roller 9 in the reverse direction
f. That is to say, by setting the spring force stronger than
the sheet returning force, the reverse rotation of the
sheet supply roller 9 can be prevented, and, by setting
the spring force weaker than the sheet returning force,
the reverse rotation of the sheet supply roller 9 can be
permitted.

From the condition shown in Fig. 5, when the sheet
feed roller 16 is rotated in the direction f opposite to the
sheet feeding direction e to perform the disengagement
of the clutch, the left corner 5L of the leading end of the
sheet 5 is not fed back by the returning movement due
to the reverse rotation of the sheet feed roller 16
because it is not pinched by the nip between the left
roller portions 16a and the first pinch roller 17A. How-
ever, the right corner 5R of the sheet 5 is pinched by the
nip betwen the right roller portions 16a and the first
pinch roller 17A, and right corner 5R of the sheet is fed
back by thre returning movement A due to the reverse
rotation of the sheet feed roller 16, thus disengaging the
right corner of the sheet from the nip between the right
roller portions 16a and the first pinch roller 17A.

During this feed back movement of the sheet 5, the
sheet supply roller 9 is rotated reversely by the sheet 5,
thus charging the spring 9g. In this condition, when the
reverse rotation of the sheet feed roller 16 is stopped,
the leading end of the sheet 5 is abutted against both
left and right nips between the roller portions 16a and
the first pinch rollers 17A by the spring force, thus regis-
tering the leading end of the sheet with the longitudinal
direction of the sheet feed roller 16.

Accordingly, when the sheet feed roller 16 is then
rotated in the normal direction P, the sheet 5 is fed to the
recording portion 12 without the skew-feed of the sheet.
In this way, by rotating the sheet supply roller 9
reversely, it is possible to correct the skew-feed of the
sheet.

Control Sequence

Next, a cotnrol sequence for performing the record-
ing operation by means of the sheet supply device and
the recording device having the above-mentioned con-
structions will be explained with reference to a flow
chart shown in Fig. 20.

When the recording command is emitted (step S1),
the recording device firstly rotate the feed motor 18
reversely for 10 lines and then normally for 10 lines, thus
shifting the clutch pawl 10d to the stopper surface HP1
(Fig. 10) (step S2). Then, the feed motor 18 is rotated
reversely for 4 lines to shift the clutch pawl 10d from the
stopper HP1 to the notch opening S1 (Fig. 10), thus
establishing the clutch ON condition (step S3).

Thereafter, by rotating the feed motor normally, the
sheet supply roller 9 is rotated to feed the sheet to the
recording device (step S4). When the leading end of the
sheet exceeds the nip between the sheet feed roller 16
and the first pinch roller 17A, the feed motor is stopped
(step S5).
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Then, the feed motor 18 is driven reversely to rotate
the sheet feed roller 16 reversely (step S6). When the
leading end of the sheet 5 is returned to the nip between
the sheet feed roller 16 and the first pinch roller 17A, the
feed motor 18 is stopped (step S7). Further, the feed
motor 18 is driven normally to feed the sheet until the
sheet faces the recording portion of the recording head
12, and then the feed motor 18 is stopped (steps S8,
89, S10).

In this way, the sheet 5 can be fed to a desired posi-
tion for the recording operation by means of the record-
ing head 12.

Finally,
explained.

alterations or modifications will be

(1) Inthe above first and second embodiment, while
the heat-transfer recording device of serial type was
explained, a heat-transfer recording device of line
type may be adopted to the present invention. Fur-
ther, the present invention is not limited to the heat-
transfer recording system, but can utilize various
recording systems such as an ink jet recording sys-
tem, wire dot recording system, laser beam record-
ing system and the like.

(2) Further, while an example that the sheet is
guided along the peripheral surface of the sheet
feed roller to feed the sheet wass explained, the
present invention is not limited to this example, but,
the sheet may be fed horizontally through the nip
between the sheet feed roller and the pinch roller or
may be fed by a conveyor belt and the like.

(3) Further, while the separating pawls were
explained as the sheet separating means, the
present invention is not limited to the separating
pawls, but may utilize an inclined surface sheet sep-
arating system for separating the sheet by the use
of an inclined surface to other appropriate separat-
ing system.

(4) Furthermore, while an example that the bent
loop is formed by rotating the feed roller reversely
after the sheet is pinched by the nip between the
feed roller and the pinch roller was explained, the
present invention is not limited to this example. For
example, the bent loop may be formed by rotating
the feed roller reversely during the rotation of the
sheet supply roller or the sheet may be fed back by
rotating the sheet supply roller and then by rotating
the sheet feed roller.

(5) In this first embodiment, an example that the
clutch lever is driven by the motor was explained,
the present invention is not limited to this example.
For example, the clutch lever may be driven in syn-
chronous with the operation of the sheet supply
drive means or by an appropriate means such as a
solenoid.

(6) In the second embodiment, while an example
that the spring 9g attached to the sheet supply
roller has a constant charged force if the sheet is
fed back by a constant amount was explained, for
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example, as shown in Fig. 21, a spring lever 9k to
which one end of the spring 9g may be rotatably
mounted on the frame 19 so that the charged force
of the spring 9g can be varied by rotating the spring
lever 9k in a direction g (reducing the charged
force) or in a direction h (increasing the charged
force), with the result that it is possible to bias the
sheet 5 toward the sheet feed roller 16 always by a
constant force regardless of the change in the feed
back amount of the sheet due to the variation in the
resiliency of the sheet or to vary the biasing force in
accordance with the resiliency of the sheet.

The charged force of the spring 9g may be
changed by the input from the keyboard 1, or on the
basis of the sheet kind information from the sensor,
or manually.

(7) In the above embodiments, while the skew-feed
of the sheet was corrected between the sheet sup-
ply roller 9 for feeding out the sheet rested on the
sheet support plate 6 and the sheet feed roller 16, a
second feed roller may be disposed between the
sheet supply roller 9 and the sheet feed roller 16
and the present invention may be applied to this
second feed roller so that the skew-feed of the
sheet can be corrected between these feed rollers.

As explained above the sheet feeding apparatus
comprises the features of claim 1 and in particular com-
prises a sheet support means for stacking and support-
ing sheets, a rotary sheet supply means for feeding out
the sheets stacked on the sheet support means, a
rotary feed means for feeding the sheet in normal and
reverse directions with respect to a sheet feeding direc-
tion by pinching the sheet into a nip of the rotary feed
means, and a rotation control means for prohibiting a
reverse rotation of the rotary sheet supply means. The
skew-feed of the sheet is corrected by the feeding of the
sheet in the reverse direction by means of the rotary
feed means and the control of the rotation of the rotary
sheet supply means by means of the rotation control
means.

Claims

1. A sheet feeding apparatus, comprising:

first rotary feed means (9) for feeding a sheet
in a forward sheet feeding direction and second
rotary feed means (16, 17A, 17B) for feeding the
sheet fed by said first rotary feed means in a normal
forward direction or in a reverse direction with
respect to said forward sheet feeding direction by
pinching the sheet into a nip of said second rotary
feed means, wherein a skew-feed of the sheet is
corrected between said first rotary feed means and
the nip of said second rotary feed means by the
feeding of the sheet in the reverse direction by said
second rotary feed means,

characterized by

rotation control means arranged for prohibit-
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ing the reverse rotation of said first rotary feed
means (9) if a reverse load applied from the sheet
fed in the reverse direction by said second rotary
feed means to said first rotary feed means is below
a predetermined value, and arranged for permitting
the reverse rotation of said first rotary feed means
while applying a brake load to said first rotary feed
means if said reverse load is above said predeter-
mined value, when the sheet is fed in the reverse
direction toward said first rotary feed means by
means of said second rotary feed means.

A sheet feeding apparatus according to claim 1,
wherein the skew-feed of the sheet is corrected by
feeding the sheet in the reverse direction by means
of said second rotary feed means, thereby

forming a loop in the sheet between the nip
of said second rotary feed means and said first
rotary feed means if the reverse load applied to said
first rotary feed means is below said predetermined
value; or

rotating the skew-fed sheet around a con-
tacting point between the sheet and said first rotary
feed means (9) if the reverse load applied to said
first rotary feed means is above said predetermined
value, and registering a leading end of the sheet
with said nip.

A sheet feeding apparatus according to claim 1 or
2,

characterized by a sheet support means (8) for
stacking and supporting sheets (5), wherein said
first rotary feed means is a rotary sheet supply
means (9) for feeding out the sheets stacked on
said sheet support means.

A sheet feeding apparatus according to claim 3,
wherein said rotation control means comprises a
torque limiter (9¢, 9g).

A sheet feeding apparatus according to claim 4,
wherein said torque limiter includes a tightening
spring (9¢) provided on a drive shaft (9b) of said
rotary sheet supply means (9) and adapted to
tighten said drive shaft, and said spring does not
apply the brake load to said drive shaft when the
latter is rotated in the sheet feeding direction (e),
and applies the brake load to said drive shaft by
tightening said drive shaft when said drive shatt is
rotated in the direction (f) opposite to the sheet
feeding direction.

A sheet feeding apparatus according to claim 5, fur-
ther including an adjusting means (9d, 9e) for
adjusting the brake load by varying a tightening
force of said tightening spring (9¢).

A sheet feeding apparatus according to claim 6,
arranged for adjusting the tightening force of said
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11.
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tightening spring by said adjusting means in
accordance with the circumstances in which the
sheet is to be used.

A sheet feeding apparatus according to claim 7,
wherein said adjusting means includes a humidity
measuring means, and means for automatically
adjusting the brake load due to said tightening
spring so that the brake load is increased as the
humidity measured by said humidity measuring
means is decresed.

A sheet feeding apparatus according to one of
claims 1 to 3,

characterized in that

said rotation control means is a biasing
means for biasing said first rotary feed means (9)
toward its forward direction, in opposition to said
reverse load applied to said first rotary feed means
from the sheet being fed in the reverse direction
toward said first rotary feed means by said second
rotary feed means (16, 17A, 17B).

A sheet feeding apparatus according to claim 9,
wherein the skew-feed of the sheet is corrected by
feeding the sheet in the reverse direction toward
said first rotary feed means (9) by means of said
second rotary feed means (16, 17A, 17B), thereby

forming a loop in the sheet between the nip
of said second rotary feed means and said first
rotary feed means if the reverse load applied to said
first rotary feed means is below said predetermined
value of the biasing force of said biasing means; or

rotating the skew-fed sheet around a con-
tacting point between the sheet and said first rotary
feed means (9) if the reverse load applied to said
first rotary feed means is above the biasing force of
said biasing means, and registering a leading end
of the sheet with said nip.

A sheet feeding apparatus according to claim 10,
wherein said biasing means includes a force accu-
mulating means (9g-9j) for accumulating a force so
that the biasing force is increased when said accu-
mulating means is rotated reversely by the sheet
fed in the reverse direction by said second rotary
feed means (16, 17A, 17B).

A sheet feeding apparatus according to claim 11,
wherein said force accumulating means comprises
a one-way bearing (9i), a spring holder (9h) to
which the reverse rotation of said first rotary sheet
supply means (9) is transmitted when said holder is
connected to said one-way bearing, and an elastic
member (9g) for biasing said spring holder toward a
direction in which said first rotary sheet supply
means is rotated forwardly.
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A sheet feeding apparatus according to claim 12,
further including an adjusting means (9k) for adjust-
ing the biasing force by varying the initial flexure of
said elastic member (9g).

A sheet feeding apparatus according to claim 13,
wherein said adjusting means is arranged for vary-
ing the initial flexure in accordance with the circum-
stances in which the sheet is to be used.

A sheet feeding apparatus according to claim 14,
wherein said adjusting means comprises a humid-
ity measuring means, and means for automatically
adjusting the biasing force so that the biasing force
is increased by increasing the initial flexure as the
humidity measured by said humidity measuring
means is decreased.

An image forming apparatus, comprising

said sheet feeding apparatus according to
one of claims 1 - 15; and

an image forming means for forming an
image on the sheet fed by said sheet feeding appa-
ratus.

Patentanspriiche

1.

BlattzufUhrvorrichtung, mit

einer ersten drehbaren Zufiihrungseinrichtung (9)
zur Zufiihrung eines Blatts in eine Blattzufihrungs-
Durchgangsrichtung und einer zweiten drehbaren
Zufahrungseinrichtung (16, 17A, 17B) zur Zufah-
rung des mittels der ersten drehbaren Zufiihrungs-
einrichtung zugefiihrten Blatts in eine normale
Durchgangsrichtung oder in eine Umkehrrichtung
beziglich der Blattzufihrungs-Durchgangsrichtung
durch Klemmen des Blatts in einen Spalt der zwei-
ten drehbaren Zuflihrungseinrichtung, wobei eine
schiefe Zufiihrung des Blatts zwischen der ersten
drehbaren Zufihrungseinrichtung und dem Spalt
der zweiten drehbaren Zufihrungseinrichtung
durch die Zufiihrung des Blatts in Umkehrrichtung
mittels der zweiten drehbaren Zufuhrungseinrich-
tung korrigiert wird,

gekennzeichnet durch

eine Drehungs-Steuereinrichtung, die angeordnet
ist, um die Riickwartsdrehung der ersten drehbaren
Zufahrungseinrichtung (9) zu verhindern, wenn
eine von dem mittels der zweiten drehbaren Zufih-
rungseinrichtung in Umkehrrichtung zu der ersten
drehbaren Zufihrungseinrichtung  zugefiihrten
Blatt ausgetbte Ruckwartskraft unter einem festge-
legten Wert ist, und die angeordnet ist, um die
Ruckwartsdrehung der ersten drehbaren Zuflh-
rungseinrichtung zu gestatten, solange eine
Bremskraft auf die erste drehbare Zufuhrungsein-
richtung ausgelbt wird, wenn die Rickwartskraft
oberhalb des festgelegten Werts ist, wenn das Blatt
mittels der zweiten drehbaren Zufuhrungseinrich-
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tung in Umkehrrichtung auf die erste drehbare
Zufahrungseinrichtung zu zugefiihrt wird.

Blattzufthrvorrichtung gemaB Anspruch 1, bei wel-
cher die schiefe Zufiihrung des Blatts durch Zufih-
ren des Blatts in Umkehrrichtung mittels der
zweiten drehbaren Zufiihrungseinrichtung korrigiert
wird, wobei

zwischen dem Spalt der zweiten drehbaren Zuftih-
rungseinrichtung und der ersten drehbaren Zufih-
rungseinrichtung in dem Blait ein Bogen
ausgebildet wird, wenn die auf die erste drehbare
Zufihrungseinrichtung ausgetbte Riickwartskraft
unterhalb des festgelegten Werts ist, oder

das schief zugefihrte Blatt um einen Kontakipunkt
zwischen dem Blatt und der ersten drehbaren
Zufahrungseinrichtung (9) gedreht wird, wenn die
auf die erste drehbare Zufihrungseinrichtung aus-
gelibte Rickwartskraft oberhalb des festgelegten
Werts ist, und ein vornliegender Endabschnitt des
Blatts zur Anlage mit dem Spalt gebracht wird.

Blattzufihrvorrichtung gemaB Anspruch 1 oder 2,
gekennzeichnet durch eine Blatthalteeinrichtung
(8) zum Stapeln und Halten von Blattern (5), wobei
die erste drehbare Zufuhrungseinrichtung eine
drehbare Blattzufuhreinrichtung (9) zum Férdern
der auf der Blatthalteeinrichtung gestapelten Blat-
ter ist.

Blattzufihrvorrichtung geméaB Anspruch 3, wobei
die Drehungs-Steuereinrichtung einen Drehmo-
mentbegrenzer (9¢, 9g) aufweist.

Blattzufihrvorrichtung geméaB Anspruch 4, wobei
der Drehmomentbegrenzer eine Feststellfeder (9¢)
aufweist, die an einer Antriebswelle (9b) der dreh-
baren Blattzufuhreinrichtung (9) vorgesehen ist und
dazu angepafBt ist, die Antriebswelle festzustellen,
und die Feder die Bremskraft nicht auf die Antriebs-
welle aufbringt, wenn die letztere in die Blattzufuh-
rungsrichtung (e) gedreht wird, und die Bremskraft
durch Feststellen der Antriebswelle auf die
Antriebswelle aufbringt, wenn die Antriebswelle in
die Richtung (f) entgegengesetzt der Blattzufih-
rungsrichtung gedreht wird.

Blattzufthrvorrichtung gemas Anspruch 5, die fer-
ner eine Justiereinrichtung (9d, 9e) zur Justierung
der Bremskraft durch Abanderung einer Feststell-
kraft der Feststellfeder (9¢) aufweist.

Blattzufthrvorrichtung gemaB Anspruch 6, die zur
Justierung der Feststellkraft der Feststellfeder mit-
tels der Justiereinrichtung in Ubereinstimmung mit
den Umstanden, unter welchen das Blatt zu ver-
wenden ist, eingerichtet ist.
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Blattzufiihrvorrichtung geméaB Anspruch 7, wobei
die Justiereinrichtung eine FeuchtigkeitsmeBein-
richtung und eine Einrichtung zur automatischen
Justierung der Bremskraft infolge der Feststellfeder
aufweist, so daB die Bremskraft erhéht wird, wenn
die mit Hilfe der FeuchtigkeitsmeBeinrichtung
gemessene Feuchtigkeit herabgesetzt ist.

Blattzufihrvorrichtung gemaB einem der Anspri-
che 1 bis 3, dadurch gekennzeichnet, daB

die Drehungs-Steuereinrichtung eine Vorspannein-
richtung zum Vorspannen der ersten drehbaren
Zufahrungseinrichtung (9) in Richtung auf ihre
Durchgangsrichtung entgegengesetzt der Riick-
wartskraft ist, die auf die erste drehbare Zufth-
rungseinrichtung von dem Blatt ausgetbt wird, das
mittels der zweiten drehbaren Zuflhrungseinrich-
tung (16, 17A, 17B) in Umkehrrichtung auf die erste
drehbare Zufuhrungseinrichtung zu zugefihrt wird.

BlattzufUhrvorrichtung gemaBs Anspruch 9, bei wel-
cher die schiefe Zufiihrung des Blatts durch Zufih-
ren des Blatts in Umkehrrichtung mittels der
zweiten drehbaren Zufihrungseinrichtung (16,
17A, 17B) in Richtung auf die erste drehbare Zufih-
rungseinrichtung (9) korrigiert wird, wobei
zwischen dem Spalt der zweiten drehbaren Zuflh-
rungseinrichtung und der ersten drehbaren Zufih-
rungseinrichtung in dem Blatt ein Bogen
ausgebildet wird, wenn die auf die erste drehbare
Zufthrungseinrichtung ausgelbte Riickwartskraft
unterhalb des festgelegten Werts der Vorspannkraft
der Vorspanneinrichtung ist, oder

das schief zugefuhrte Blatt um einen Kontaktpunkt
zwischen dem Blatt und der ersten drehbaren
Zufahrungseinrichtung (9) gedreht wird, wenn die
auf die erste drehbare Zufihrungseinrichtung aus-
gelibte Ruckwartskraft oberhalb der Vorspannkraft
der Vorspanneinrichtung ist, und ein vornliegender
Endabschnitt des Blatts zur Anlage mit dem Spalt
gebracht wird.

Blattzufiihrvorrichtung gemaB Anspruch 10, wobei
die Vorspanneinrichtung eine Kraftspeichereinrich-
tung (99-9j) zum Speichern einer Kraft aufweist, so
daB die Vorspannkraft erh6ht wird, wenn die Spei-
chereinrichtung mittels des Blatts ruckwarts
gedreht wird, das mit Hilfe der zweiten drehbaren
Zufahrungseinrichtung (16, 17A, 17B) in Umkehr-
richtung zugeflhrt wird.

Blattzufiihrvorrichtung gemaB Anspruch 11, wobei
die Kraftspeichereinrichtung ein Einweglager (9i),
eine Federhalteeinrichtung (9h), zu welcher die
Ruckwartsdrehung der ersten drehbaren Blattzu-
fuhreinrichtung (9) tbertragen wird, wenn die Hal-
teeinrichtung mit dem Einweglager in Verbindung
steht, und ein elastisches Element (9g) zur Vor-
spannung der Federhalteeinrichtung in Richtung
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auf eine Richtung aufweist, in welche die erste
drehbare Blattzufuhreinrichtung vorwérts gedreht
wird.

Blattzufthrvorrichtung geman Anspruch 12, die fer-
ner eine Justiereinrichtung (9k) zur Justierung der
Vorspannkraft durch Abanderung der Anfangsbie-
gung des elastischen Elements (9g) aufweist.

Blattzufihrvorrichtung gemaB Anspruch 13, wobei
die Justiereinrichtung zur Abanderung der
Anfangsbiegung in Ubereinstimmung mit den
Umstanden, unter welchen das Blatt zu benutzen
ist, eingerichtet ist.

Blattzufihrvorrichtung gemaB Anspruch 14, wobei
die Justiereinrichtung eine FeuchtigkeitsmeBein-
richtung und eine Einrichtung zur automatischen
Justierung der Vorspannkraft aufweist, so daB die
Vorspannkraft durch VergréBerung der Anfangsbie-
gung erhéht wird, wenn die mit Hilfe der Feuchtig-
keitsmeBeinrichtung gemessene  Feuchtigkeit
herabgesetzt ist.

Bilderzeugungsvorrichtung, mit

der Blattzufiihrvorrichtung gemaB einem der
Anspriiche 1 - 15 und

einer Bilderzeugungseinrichtung zur Ausbildung
eines Bilds auf dem mittels der Blattzufthrvorrich-
tung zugefuhrten Blatt.

Revendications

1.

Dispositif d'alimentation de feuille, comprenant :

un premier moyen d'alimentation (9) rotatif
pour amener une feuiile dans une direction avant
d'alimentation de feuille et un deuxiéme moyen
d'alimentation (16, 17A, 17B) rotatif pour amener la
feuille amenée par ledit premier moyen d'alimenta-
tion rotatif dans une direction avant normale ou
dans une direction inverse par rapport a | adite
direction avant d'alimentation de feuille, en pingant
la feuille au niveau d'un point de contact dudit
deuxiéme moyen d'alimentation rotatif, dans lequel
une avancée oblique de la feuille est corrigée entre
ledit premier moyen d'alimentation rotatif et le point
de contact dudit deuxieme moyen d'alimentation
rotatif, par I'alimentation de la feuille dans la direc-
tion inverse par ledit deuxiéme moyen d'alimenta-
tion rotatif,

caractérisé par

un moyen de commande de rotation agencé
pour empécher la rotation inverse dudit premier
moyen d'alimentation rotatif 9, si une charge
inverse appliquée par la feuille amenée dans la
direction inverse, par ledit deuxiéme moyen d'ali-
mentation rotatif audit premier moyen d'alimenta-
tion rofatif, est inférieure a une valeur
prédéterminée, et agencé pour permettre la rota-
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tion inverse dudit premier moyen d'alimentation
rotatif tout en appliquant une charge de freinage
audit premier moyen d'alimentation rotatif, si ladite
charge inverse est supérieure a ladite valeur prédé-
terminée, lorsque la feuille est amenée dans la
direction inverse vers ledit premier moyen d'alimen-
tation rotatif au moyen dudit deuxiéme moyen d'ali-
mentation rotatif.

Dispositif d'alimentation de feuille selon la revendi-
cation 1, dans lequel I'avancée oblique de la feuille
est corrigée en amenant la feuille dans la direction
inverse au moyen dudit deuxiéme moyen d'alimen-
tation rotatif, de maniére a former une boucle dans
la feuille entre le point de contact dudit deuxiéme
moyen d'alimentation rotatif et dudit premier moyen
d'alimentation rotatif, si la charge inverse appliquée
sur ledit premier moyen d'alimentation rotatif est
inférieure & ladite valeur prédéterminée; ou

faire tourner la feuille avancée obliquement
autour d'un point de contact entre la feuille et ledit
premier moyen d'alimentation rotatif (9) si la charge
inverse appliquée sur ledit premier moyen d'alimen-
tation rotatif est supérieure a ladite valeur prédéter-
minée et faire coincider une extrémité avant de la
feuille avec ledit point de contact.

Dispositif d'alimentation de feuille selon la revendi-
cation 1 ou 2, caractérisé par un moyen de support
de feuille (8) pour empiler et supporter des feuilles
(5), dans lequel ledit premier moyen d'alimentation
rotatif est un moyen d'alimentation de feuille (9)
rotatif pour amener les feuilles empilées sur ledit
moyen de support de fedille.

Dispositif d'alimentation de feuille selon la revendi-
cation 3, dans lequel ledit moyen de commande de
rotation comprend un limiteur de couple (9c, 9g).

Dispositif d'alimentation de feuille selon la revendi-
cation 4, dans lequel ledit limiteur de couple com-
prend un ressort de serrage (9¢) prévu sur un arbre
d'entrainement (9b) dudit moyen d'alimentation de
feuille (9) rotatif et adapté pour serrer ledit arbre
d'entrainement, et ledit ressort n'applique pas la
charge de freinage sur ledit arbre d'entrainement
lorsque ce dernier est entrainé en rotation dans la
direction d'alimentation de feuille (e), et applique la
charge de freinage sur ledit arbre d'entrainement
en serrant ledit arbre d'entrainement lorsque ledit
arbre d'entrainement est entrainé en rotation dans
la direction (f) opposée a la direction d'alimentation
de feuille.

Dispositif d'alimentation de feuille selon la revendi-
cation 5, comprenant en outre un moyen de réglage
(2d, 9e) pour régler la charge de freinage en faisant
varier une force de serrage dudit ressort de serrage
(S¢c).
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Dispositif d'alimentation de feuille selon la revendi-
cation 6, agencé pour régler la force de serrage
dudit ressort de serrage par ledit moyen de réglage
d'aprés les conditions dans laquelle la feuille doit
étre utilisée.

Dispositif d'alimentation de feuille selon la revendi-
cation 7, dans lequel ledit moyen de réglage com-
prend un moyen de mesure d’humidité et un moyen
pour régler automatiquement la charge de freinage
en raison dudit ressort de serrage, de maniére que
la charge de freinage soit augmentée au fur et a
mesure que I'humidité, mesurée par ledit moyen de
mesure d’humidité, diminue.

Dispositif d'alimentation de feuille selon I'une des
revendications 1 a 3,

caractérisé en ce que

ledit moyen de commande de rotation est un
moyen de déplacement pour déplacer ledit premier
moyen d'alimentation (9) rotatif dans sa direction
avant, opposée a ladite charge inverse appliquée
sur ledit premier moyen d'alimentation rotatif, par la
feuille amenée dans la direction inverse vers ledit
premier moyen dalimentation rotatif, par ledit
deuxiéme moyen d'alimentation rotatif (16, 17A,
17B).

Dispositif d'alimentation de feuille selon la revendi-
cation 9, dans lequel I'avancée oblique de la feuille
est corrigée en amenant la feuille dans la direction
inverse vers ledit premier moyen dalimentation
rotatif (9) au moyen dudit deuxiéme moyen d'ali-
mentation rotatif (16, 17A, 17B), de maniére a :

former une boucle dans la feuille entre le
point de contact dudit deuxiéme moyen d'alimenta-
tion rotatif et dudit premier moyen d'alimentation
rotatif, si la charge inverse appliquée sur ledit pre-
mier moyen d'alimentation rotatif est inférieure a
ladite valeur prédéterminée de la force de déplace-
ment dudit moyen de déplacement; ou

faire tourner la feuille avancée obliquement
autour d'un point de contact entre la feuille et ledit
premier moyen dalimentation rotatif (9), si la
charge inverse appliquée sur ledit premier moyen
d'alimentation rotatif est supérieure a la force de
déplacement dudit moyen de déplacement, et faire
coincider une extrémité avant de la feuille avec ledit
point de contact.

Dispositif d'alimentation de feuille selon la revendi-
cation 10, dans lequel ledit moyen de déplacement
comprend un moyen d'accumulation de forces (9g a
9j) pour accumuler une force de maniére que la
force de déplacement soit augmentée lorsque ledit
moyen d'accumulation est tourné en sens inverse
par la feuille amenée dans la direction inverse par
ledit deuxiéme moyen d'alimentation rotatif (16,
17A, 17B).
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Dispositif d'alimentation de feuille selon la revendi-
cation 11, dans lequel ledit moyen d'accumulation
de forces comprend un palier & un sens de dépla-
cement (9i), un support de ressort (9h) auquel la
rotation en sens inverse dudit premier moyen d'ali-
mentation de feuille (9) rotatif est transmise lorsque
ledit support est connecté audit palier a une voie, et
un organe élastique (9g) pour déplacer ledit sup-
port de ressort dans une direction dans laquelle
ledit premier moyen d'alimentation de feuille rotatif
est tourné vers l'avant.

Dispositif d'alimentation de feuille selon la revendi-
cation 12, comprenant en outre un moyen de
réglage (9k) pour régler la force de déplacement en
faisant varier la flexion initiale dudit organe élasti-
que (99).

Dispositif d'alimentation de feuille selon la revendi-
cation 13, dans lequel ledit moyen de réglage est
agencé pour faire varier la flexion initiale d'aprés les
conditions dans lesquelles la feuille doit étre utili-
sée.

Dispositif d'alimentation de feuille selon la revendi-
cation 14, dans lequel ledit moyen de réglage com-
prend un moyen de mesure d’humidité et un moyen
pour régler automatiquement la force de déplace-
ment, de maniére que la force de déplacement soit
augmentée en augmentant la flexion initiale au fur
et & mesure que I'humidité mesurée par ledit moyen
de mesure d’humidité réduit.

Appareil de formation dimage, comprenant

ledit dispositif d'alimentation de feuille selon
I'une des revendications 1 & 15; et

un moyen de formation d'image pour former
une image sur la feuille amenée par ledit dispositif
d'amenée de feuille.
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