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Description

This invention relates to a sheet feeding ap-
paratus (sheet feeder) used -for an image-forming
apparatus such as a copier or a laser beam printer.
More particularly, the invention concerns a sheet
feeder which can feed thick sheets such as en-
velopes one by one.

US-A-1,919,238 discloses a sheet feeder,
which feeds sheets with the lowermost sheet in a
sheet stack in contact with a feed roller.

US-A-3,963,339 discloses a sheet feeder,
which feeds sheets with the lowermost sheet of a
sheet stack in contact with a conveyor belt, and in
which the sheet stack is urged against the con-
veyor belt by a lever.

Further, it is conceivable to put a weight on the
sheet stack so as to increase the sheet-feeding
force in case where the lowermost sheet of sheet
stack is fed by the feed roller.

However, since such weight in such sheet
feeder has a constant weight, when a large number
of sheets are stacked, the urging force is absorbed
by an air cushioning effect between adjacent
sheets, the effect being pronounced particularly
between adjacent envelopes to be fed. In this case,
the urging force is not sufficiently transmitted to the
lowermost sheet, and defective sheet-feeding is
liable to result from insufficient sheet-feeding force.
Further, when sheets in the stack are reduced,
double feeding is liable due to excessive urging
force.

According to the document US-A-4 458 890,
there is disclosed a generic sheet feeding appara-
tus, the construction of which shows an elongated
arm with a pressing roller being rotatably sup-
ported in the middle thereof, with one end of said
elongated arm being journaled by a shaft and the
other end of said elongated arm being provided
with a spring biasing this end against a stopper.
Thus, in the case of this construction, the size of
the urging means in the sheet feeding direction is
extended, and since the arm is disposed outside of
the side plate, the size of the urging means in the
direction of the sheet width is also extended, so
that the known urging means becomes bulky,
which causes various restrictions as regards the
arrangement of the urging means.

The present invention is intended in the light of
the above, and its object is to prevent the
drawbacks inherent in the prior art.

This object is achieved by means of the fea-
tures defined in the characterizing portion of claim
1. According to these features, the first urging
member includes an outer weight and the second
urging member includes an inner weight contained
in the outer weight.
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In this sheet feeder, the urging means is con-
stituted by a plurality of urging members, these
urging members being coupled to one another
such that they can be displaced vertically by a
predetermined distance. The number of urging
members riding on the sheet stack is changed
according to the number of sheets stacked on
supporting means, thus changing the urging force
of the urging means at least in two stages.

With the above construction, the sheets
stacked on the supporting means are urged against
the feeding means by the urging means to be fed
out by the feeding means one by one from the
lowermost one. The urging means changes its urg-
ing force at least in two stages by changing the
number of urging members riding on the sheet
stack according to the number of sheets stacked
on the supporting means.

When the urging force applied to the sheet
stack is reduced stepwise as above, when the
number of remaining sheets in the stack becomes
very small, the urging force may be excessive,
possibly resulting in double or simultaneuous feed-
ing of sheets.

Accordingly, according to the invention there is
also provided urging means for a sheet feeder,
which can provide continuously reducing urging
force to the sheet stack on stack support when the
stacked sheets are reduced to a certain number.

According to the invention, there is further pro-
vided a sheet feeder, which comprises feeding
means for feeding out stacked sheets one by one
from the lowermost one, and urging means for
urging the feeding means and urging the stacked
sheets thereagainst, the urging means including a
plurality of urging elements consisting of a second
urging member comprising auxiliary urging ele-
ments which cease fo provide urging action ac-
cording to reduction of stacked sheets and a first
urging member comprising main urging elements
which provide continual urging action, the number
of operative urging elements being thereby re-
duced stepwise according to the reduction of
stacked sheets, a biasing member being provided
between an auxiliary urging element and a main
urging element for continuously reducing the urg-
ing force of the main urging elements.

With this construction, the stacked sheets are
urged against the feeding means by the urging
means and are fed out one by one from the lower-
most one. When there are a large number of
stacked sheets, the sheets are urged by both the
auxiliary and main urging elements of the urging
means. When the stacked sheets are reduced 1o a
predetermined number of sheets, the auxiliary urg-
ing elements cease to provide urging action, and
only the main urging elements continually provide
urging action. The main urging elements are biased
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by biasing means such as to continuously reducing
urging force with reduction of stacked sheets, thus
preventing double feeding of sheets.

Preferable embodiments of the invention are
defined in the claims 2 to 6.

In the following the invention is further illus-
trated by an embodiment of a sheet feeding ap-
paratus with reference to the enclosed figures.

Fig. 1 is a sectional view showing an embodi-
ment of the invention;

Fig. 2 is a plan view showing the same embodi-
ment;

Fig. 3 is a sectional view showing a driving
system of the same embodiment;

Fig. 4 is a sectional view showing an image
forming apparatus;

Figs. 5 and 6 are views for explaining a sheet-
feeding operation;

Figs. 7 to 10 are views for explaining the func-
tion of weight;

Fig. 11 is an exploded perspective view showing
a weight construction;

Fig. 12 is a graph showing a weight characteris-
tic;

Figs. 13 to 19 are views for explaining different
examples of weight;

Figs. 20 to 24 are views for explaining a friction
member provided on weight; and

Fig. 25 is a sectional view illustrating the relation
between weight and detecting lever.

Now, an embodiment of the sheet feeding ap-
paratus will be described with reference to the
accompanying drawings.

Fig. 1 is a sectional view best illustrating the
features of the embodiment, Fig. 2 is a plan view
showing the embodiment, and Fig. 3 is a side view
showing a driving system of the embodiment.

Referring to these Figures, there is shown a
sheet feeding apparatus or sheet feeder which is
generally designated by reference numeral 1.
Sheet feeder 1 has a pair of positioning members
10 provided at its front end (i.e., left end in Fig. 1).
It can be mounted in or dismounted from laser
beam printer 2 serving as image forming means by
inserting or removing the positioning members 10
into or out of holes 10b provided in an upper
portion of housing 3 of the printer 2. Beneath the
sheet feeder 1, the cassette 11 can be mounted in
and dismounted from the laser beam printer 2.
Ordinary sheets are stacked in the cassette 11. A
wall of the laser beam printer 2 above the cassette
11 has a manual feed opening 3a, through which a
sheet can be fed manually.

A housing 13 of the sheet feeder 1 has stack
support 15 serving as supporting means for stack-
ing sheets S thereon. The stack support 15 has
restricting members 16a and 16b for restricting the
stacked sheets S against movement in the width
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directions. The restricting members 16a and 16b,
have respective slidable racks 17 and 19 extending
in the width direction of the stack support 15. The
racks 17 and 19 are in mesh with pinion 20 rotatab-
ly mounted on the back surface of the stack sup-
port 15. Thus, the racks 17 and 19 with the respec-
tive integral restricting members 16a and 16b are
movable in the width directions in an interlocked
relation fo each other.

A detecting lever 21 is pivotally mounted by
pin 22 on the stack support 15 for detecting the
presence or absence of sheets S. A lower end
portion of the lever 21 can be advanced into and
retreated from an on-off operated photointerpreter
23 provided on the back surface of the stack sup-
port 15. When the stack support 15 gets out of
sheet S, an upper end portion of the detecting
lever 21 is turned upwardly with respect to the
stack support 15, thus indicating the absence of
sheet S.

After the photointerpreter 23 in the sheet-feed-
ing direction, feed roller 25 serving as feeding
means is rotatably mounted for feeding sheets
stacked on the stack support 15 one by one from
the lowermost one. Above the feed roller 25, a
weight 26 serving as urging means is provided for
vertical displacement with its opposite end ears
79b (see Fig. 2) loosely received in pair guide
grooves 27 (see Fig. 2) provided in the housing 13.
The weight 26 serves to urge sheets S against the
feed roller 25 in a manner as described later.
Sheets S are envelopes or like thick sheets.

Support member 29 (see Fig. 1) secured in
position after the weight 26 in the sheet-feeding
direction supports an end-restricting member 30 for
restricting and aligning the front ends of sheets S
stacked on the stack support 15. The lower end of
the end-restricting member 30 is spaced apart from
the front end of the stack support 15 by a predeter-
mined distance to permit feeding of sheets S
through this space. Separating pad support 31 se-
cured to a lower portion of the support member 29
is provided with separating plate (separating pad)
32 serving as separating means made of rubber or
like highly frictional material. The separating pad
15 has a suitable inclination angle with respect to
the sheet-feeding direction, in which each sheet S
is fed out from the stack support 15. An elastic
member 33 having flexibility is secured in position
such that it faces the separating pad 32 for urging
sheets S fed out from the feed roller 25 against the
separating pad 32 and thus preventing double
feeding of sheets S.

Pair transport guides 35 and 36 for guiding
sheet S and transport roller 37 are disposed after
the separating pad 32 in the sheet-feeding direc-
tion. A pinch roller 39 biased by a spring (not
shown) is urged against the transport roller 37. A
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bracket 40 secured in position above the transport
guides 35 and 36 has microswitch 41 secured fo it.

To bracket 40 is also pivoted by set screw 43
detecting lever 42 for detecting the set state of
sheet feeder 1 with respect to laser beam printer 2.
Detecting lever 42 is biased in the counterclock-
wise direction in Fig. 1 by torsion spring 45 having
the opposite ends secured to bracket 40 and de-
tecting lever 42, respectively. When setting sheet
feeder 1 in position, detecting lever 42 is urged by
housing 3 and rotated in the clockwise direction in
Fig. 1. As a result, projection 42a of detecting lever
42 urges an operating lever of microswitch 41 and
turns on the same, thus detecting the setting of
sheet feeder 1.

Now, a driving system of the sheet feeder
having the above construction will be described
with reference to Figs. 2 and 3.

Referring to the Figures, sheet feeder 1 has a
pair of side plates 46 and 47, which are formed
with guide grooves 27 noted above for guiding
weight 26. Board 49 is secured by a plurality of
supports to the outer surface of side plate 46. It
undertakes control of drive motor 50 secured fo its
inner surface and also transfer of signals between
laser beam printer 20 and sheet feeder 1. To other
side plate 47 is connected one end of cable 51,
which connects sheet feeder 1 and laser beam
printer 2 to each other.

Solenoid 53 for spring clutch control to be
described later is secured to bracket 52 which is in
turn secured to side plate 46. Bracket 52 also
serves as a grounding member to ground metal
bearing 56 supporting fransport roller 37 noted
above.

As shown in Fig. 3, relay gear 59 integral with
relay gear 49a is rotatably supported by shaft 60 in
support 57, which is secured in position at a suit-
able spacing from side plate 46. Relay gear 59 is
in mesh with gear 61 secured to output shaft 50a
of drive motor 50. Relay gears 62 and 63 meshing
with relay gear 59 are supported by shaft 64 in
support 57, and also relay gear 65 meshing with
relay gear 59a is supported by shaft 66 in support
57. Support 57 is electrically connected via shaft
64 to bracket 52. Thus by grounding bracket 52
shaft 25a of feed roller 25 and shaft 37a of trans-
port roller 37 are also grounded.

Relay gear 62 meshing with relay gear 59 is
coupled to gear 63 via clutch unit 55 having a well-
known spring clutch. Clutch unit 55 is on-off op-
erated to on-off control drive power transmission of
gears 62 and 63 under on-off control of solenoid
53.

Lever 53a for locking clutch unit 55 is pivoted
to bracket 52. It is coupled at one end to spring
53b, which is provided on bracket 52, and thus it is
spring-biased in the clockwise direction. Solenoid
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53 serves to attract and release lever 53a. Gear 63
is in mesh with gear 67 secured to shaft 25a of
feed roller 25 (see Fig. 1). Relay gear 65 is in
mesh with gear 69 mounted on shaft 37a of feed
roller 37. A one-way clutch (not shown) is provided
between shaft 37a and gear 69. When gear 69 is
rotated in the counterclockwise direction in Fig. 3,
shaft 37a is rotated in the same direction, while it
idles when gear 69 is rotated in the clockwise
direction.

Torsion spring 71 is mounted on dowel 70
secured to side plate 46 and has its opposite ends
attached to shaft 39a of pinch roller 39 and shaft
66, respectively. Pinch roller 39 is urged against
transport roller 37 by the spring force of torsion
spring 71. In Fig. 2, reference numeral 72 des-
ignates a connection member for electrically con-
necting transport roller 37 via metal bearing 73
supporting roller 37. Connecting member 72 has a
stem portion secured to side plate 46 and its free
end bolted to shaft 66, and it also serves as cover
of gear 69.

In the above construction, when drive motor 50
is operated by a sheet-feeding signal from housing
3 of printer 2, transport roller 37 starts rotation via
the gear train noted above. When predetermined
period T1 of time has been passed from the instant
of generation of the sheet-feeding signal, solenoid
53 is turned on to cause rotation of feed roller 25,
thus causing start of feeding of sheets S such as
envelopes.

After the lapse of predetermined period T2 of
time, solenoid 53 is turned off to cut drive power
fransmission to feed roller 25. At this time, the
leading end of sheet S being fed has reached
guide while the frailing end of the sheet is on feed
roller 25. Thus, the sheet is fed by the guide while
feed roller 25 is rotated by the action of the one-
way clutch. Sheet S fed out from Sheet feeder 1 is
fed by feed roller 75 in laser beam printer 2 as
shown in Fig. 4 into housing 3. Sheet S fed man-
ually through manual feed opening 3a of laser
beam printer 2 is detected by paper sensor 76
shown in Fig. 4 to be fed by feed roller 75 into
housing 3 of laser beam printer 2 for printing and
then discharging.

Laser beam printer 2, as shown in Fig. 4 has
feed roller 75 for feeding out sheets S accom-
modated in cassette 11 and separating pad 180,
which is urged by a spring (not shown) against
feed roller 75 for blocking second and subsequent
sheets S to separate the first fed sheet. Reference
numerals 181 and 182 designate transport guides.
The leading end of a sheet fed out from the sta-
tionary state is brought into contact with a nip of
pair registration rollers 183 for skew feeding before
being fed with a timing synchronized to an image
formed on photosensitive drum 185 to be de-
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scribed later.

Reference numeral 110 designates an image-
forming unit, 185 a photosensitive drum, 186 a
scanner for scanning photosensitive drum 185 with
a laser beam for forming a latent image, 187 a
developing unit for developing the latent image on
the photosensitive drum to a tonor image, and 188
a ftransfer roller for transferring the tonor image
formed on photosensitive drum 185 onto sheet.
Reference numeral 190 designates a fixing unit for
fixing the transferred tonor image on the sheet, and
191 a tray for stacking sheets discharged after the
fixing operation. Reference numeral 184 designates
a guide for guiding sheet from registration roller
pair 183 to photosensitive drum 185, and 189 a
torque conveyor for ftransporting the sheet from
photo-sensitive drum 185 to fixing roller 190.

The operation of separating and feeding out
each sheet will now be described with reference fo
Figs. 5 and 6.

Sheets S stacked on stack support 15 with
their leading ends aligned in contact with end-
restricting member 30 are fed out one by one from
the lowermost one Sa with an urging force pro-
vided by weight 26 and rotation of feed roller 25 in
the direction of arrow. At this time, subsequent
sheets Sb, Sc, ... come out with sheet Sa due to
frictional force between adjacent sheets. However,
since their leading ends are urgedly retained by
separating pad 32, which has a high coefficient of
friction. Consequently, only sheet Sa which directly
receives the feeding force of feed roller 25 is
advanced by surpassing the frictional resistance
offered by separating pad 32, and it thus fed out
by clearing end 32a of separating pad 32.

Elastic member 33 is a thin sheet having flexi-
bility, with its stem portion secured to support 77.
When sheet Sa is fed to elastic member 33, the
free end thereof is flexed toward the sheet-feeding
direction, and the reaction force at this time has an
effect of raising sheets Sa, Sb, Sc, ... toward upper
separating pad 32, thus helping the separation of
the sheet. After the clearing free end 32a of the
separating pad 32, serving as separating means,
sheet Sa is transported by being guided by trans-
port guides 35 and 36 to enter between transport
roller 37 and pinch roller 39. The sequence of
operations described above takes place for suc-
ceeding sheets Sb, Sc, ... for separation thereof.

Weight 26 will now be described in detail with
reference to Figs. 7 to 11.

Figs. 7 and 9 show, in a section taken along
line B-B in Fig. 1, a state when there is no sheet on
stack support 15 and a state when there are at
least a certain number of sheets on the support,
respectively. Figs. 8 and 10 are sectional views
corresponding to Figs. 7 and 9, respectively.
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Referring to these Figures, weight 26 includes
outer weight 79 and inner weight 81. Outer weight
79 has a channel-like sectional profile open upwar-
dly. Inner weight 81 is accommodated in outer
weight 79 and has a channel-like sectional profile
open downwardly. A plurality of (i.e., two in Fig. 8)
auxiliary weights 82 are accommodated in and
secured by bolts 82a to inner weight 81. These
auxiliary weights 82 are provided for controlling the
weight of inner weight 81. Weight cover 83 is fitted
on outer weight 79 to permit weight 26 to be held
with a hand of the operator.

The outer surface of weight cover 83 is formed
with grooves 83a. Pair pins 85, which penetrate
weight cover 83 and outer weight 79 and are re-
tained against detachment by E-rings 85a, also
penetrate vertically elongate slots 80a and 80b
formed in inner weight 81 and auxiliary weights 82.
With this arrangement, inner weight 81 is capable
of being displaced vertically with respect to outer
weight 79 by the distance, by which pins 85 can be
displaced along slots 80a and 80b. Inner weight 81
has opposite end projections 81a and 81b, and
stopper means or stoppers 46a and 47a formed as
shoulders in side plates 46 and 47 of housing 13
are found below and face respective projections
81a and 81b. Grounding spring 86 has one end
connected to outer weight 79 for grounding the
same. Its other end is secured to a grounding plate
(not shown). Outer weight 79 has projections 79b
received in guide grooves 27 on the printer side.
Friction member 79c is applied to the outer surface
of a bottom portion to vertical front side portion in
the sheet-feeding direction of outer weight 79. It is
made of a material having substantially the same
coefficient of friction as that of sheet. Further, buf-
fering members 79d are applied to opposite end
portions of the inner surface of the bottom portion
of outer weight 79.

When a certain number of sheets S are
stacked on stack support 15, as shown in Figs. 9
and 10, projections 81a and 81b are found above
stoppers 46a and 47a. In this state, inner weight 81
is supported by bottom portion 79a of outer weight
79. Thus, the fotal weight of weight 26 mainly
comprising outer weight 79, inner weight 81 and
weight cover 83 is acting as urging force on sheets
S. As the number of sheets S on stack support 15
is reduced due to one-by-one feeding, weight 26 is
progressively lowered, and eventually projections
81a and 81b of inner weight 81 come to engage
with stoppers 46a and 46b.

As the number of stacked sheets S is further
reduced, inner weight 81 is separated from bottom
79a of outer weight 26, and only the weight the
other part of weight 26 than inner weight 81 and
auxiliary weights 82 is applied to sheets S. This
operation is graphically shown as in Fig. 12. As is
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shown, the urging force is constant from the instant
when there is a full stack of sheets S until projec-
tions 81a and 81b engage with stoppers 46a and
47a. This operation is represented by a plot seg-
ment from point a to point b. When projections 81a
and 81b come to engagement with stoppers 46a
and 47a, the urging force is reduced from point b
to point c. Subsequently, the urging force is fixed
until the number of stacked sheets becomes zero
as represented by a plot segment from point ¢ fo
point e.

The urging force is varied step-wise as shown
above because the optimum urging force applied
to sheets S is high when there are many stacked
sheets S and low when there are a small number of
sheets S. Thus, when there are many shests
stacked on the sheet-stacking means, a sufficient
urging force can be ensured to provide a stable
sheet-feeding force. Also, when the number of
stacked sheets is reduced, excessive urging force
is prevented fo prevent double feeding. If the urg-
ing force applied to the stack of sheets S is inad-
equate, defective feeding or double feeding is lia-
ble.

In the above embodiment the urging force ap-
plied to the stack of sheets S is varied stepwise.
However, the urging force is still too high when
remaining stacked sheets S are reduced to a very
small number, and therefore double feeding of
sheets S is liable.

In the following, an embodiment which can
solve the above problem will be described. Parts
like those in the preceding embodiment are des-
ignated by like reference numerals and symbols
while omitting their description.

Figs. 13 and 14 show weight (or urging means)
5 when there is no sheet S on stack support 15,
while Figs. 15 and 16 show the weight when there
is a stack of sheets S.

Referring to Figs. 13 to 17, biasing member 7
consisting of a leaf spring having channel-shaped
stem 7a is provided between weight cover 83 and
inner weight 6, with a folded upper portion of stem
7a urged against the back or inner surface of
weight cover 83. Biasing member 7 has a pair of
opposite side projections 7b and 7c¢ projecting from
its portion facing the folded portion. Stem 7a of
biasing member 7 is supported with projections 7b
and 7c urgedly held in notches 9b formed in upper
portions of the inner surface of the side portions of
outer weight 9. Biasing member 7 has arcuately
curved feed end 7d, which urges a central portion
of the inner surface of the top of inner weight 6.

When more than a certain number of sheets S
are stacked on stack support 15 as shown in Fig.
15, projections 6a and 6b at the opposite ends of
inner weight 6 are found above stoppers 46a and
47a. In this state, inner weight 6 is supported by
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bottom portion 9a of outer weight 9. In this state,
any urging force applied to inner weight 6 by
biasing member 7 does not become a force urging
sheets S.

Thus, in this state, like weight 26 shown in
Figs. 9 and 10, the weight of the total components
of weight 5 including outer weight 9, inner weight 6
and weight cover 83 is being applied as urging
force to sheets S. When the number of sheets S on
stack support 15 is reduced after the engagement
of projections 6a and 6b of inner weight 6 with
stoppers 46a and 47a, inner weight 6 is separated
from bottom portion 9a of outer weight 9. This time,
the distance h between the top of inner weight 6
and top of weight cover 83 is reduced progres-
sively to cause progressive increase of the flexing
of biasing member 7.

As a result, a weight is applied to sheets S,
which is the weight of weight 5 minus the sum of
the weights of inner weight 6 and auxiliary weights
82 and an acting force provided by the elasticity of
biasing member 7. Since distance h is reduced
with reducing number of stacked sheets S, the
urging force of weight 5 applied to sheets S is
reduced progressively as shown in Fig. 12. More
specifically, the urging force of weight 5 is changed
in the order of points a, b, ¢ and d in Fig. 12, and
the urging force when there is no stacked sheet is
less than that in the prior art case.

In the above embodiment, the point of action of
biasing member 7 on inner weight 6 is set to be
substantially the center of the top of inner weight 6
in order to permit automatic adjustment of urging
forces on the opposite sides of the point of action
lest the opposite side urging forces should be
different in case of envelopes having different op-
posite side swelling portions as sheets S.

Inner weight 5, outer weight 9 and biasing
member 7 are made of an electrically conductive
material and are held in contact with one another.
By so doing, weight 5 can be perfectly grounded.

Figs. 18 and 19 show a different example of
urging means according to the invention.

Referring to the Figures, biasing member 7
provided between weight cover 83 and inner weight
6 of weight 5 is a compression coil spring, and the
other structure is the same as that of weight 5
shown in Figs. 13 and 14. With this example of
weight 5, the same function and results as with
weight 5 shown in Fig. 13 can be obtained when
urging sheets S. While urging member 7 in this
example and also that in the previous example of
Fig. 13 are provided between weight cover 83 and
inner weight 6, since weight cover 83 is made
integral with outer weight 9 via pins 85, biasing
member 7 equivalently intervenes between outer
weight 9 and inner weight 6.
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While in each of the above examples the action
of weight 5 is changes stepwise in two stages, it is
also possible to permit reduction of the urging
force of weight 5 in three stages.

Further, while in the above cases the initial
biasing force of biasing member 7 is zero as
shown by points a, b, ¢ and d in Fig. 12, it is of
course possible to permit variation of the urging
force as shown at points a, b, f and g by providing
biasing member 7 with a suitable initial biasing
force.

Further, it is possible to vary the weight applied
to sheets S by varying the position of contact
between projections 81a and stoppers 46a and 47a
with variation of the thickness of buffering mem-
bers 79d.

A further embodiment will now be described, in
which the weight is provided with a friction mem-
ber. As shown in Figs. 20 and 21, the lower or
outer surface of the bottom portion of weight 5 has
a pair of urging surfaces 5a for urging sheets S.
Urging surfaces 5a are provided with friction mem-
bers 106 for preventing double feeding of sheets S.
The materials of friction members 106 and feed
roller 25 are selected such as to satisfy a relation

U3 < U1 < U2

where W1 is the coefficient of friction of between
friction members 106 and sheet S, U2 is the coeffi-
cient of friction between feed roller 55 and sheet S,
and us is the coefficient of friction between adja-
cent sheets S.

Since the coefficient ¢ of friction between
friction members 106 provided on urging surfaces
5a of weight 5 and sheet S is greater than the
coefficient ugz of friction between adjacent sheets S
and less than the coefficient 1> of friction between
feed roller 25 and sheet S as noted above, when it
becomes that two sheets S remain on stack sup-
port 15, the feeding-out of the last sheet S from
stack support 15 is prevented by the frictional force
provided by friction members 106 of weight 5, and
only the last but one sheet S (i.e., the lowermost
sheet) is thus fed out by feed roller 55. It is thus
possible to prevent double feeding of the last sheet
along with the last but one sheet. In addition, since
the frictional force provided by feed roller is greater
than the frictional force provided by friction mem-
bers 106, the last sheet can be fed out smoothly
after completion of the feeding-out of the last but
one sheet.

A further embodiment will be described with
reference to Fig. 22. Referring to the Figure 22, a
pair of friction members 106 are applied to the
bottom surface to a front upright surface in the
sheet-feeding direction. Friction members 106 are
made of a material having substantially the same

10

15

20

25

30

35

40

45

50

55

coefficient of friction as that of sheets. They are
covered by or located inwardly of weight cover 83.
In this construction, the operator inserts sheet stack
S in the direction of arrow A. At this time, even if
the leading ends of sheets S strike weight 5, they
will never touch end portions of friction members
106 covered by or located inwardly of weight cover
83. The operator aligns the leading ends of sheets
S by bringing them into contact with end-restricting
member 30. Also, the operator restricts movement
of sheets S in the width direction thereof by dis-
placing restricting members 16a and 16b. Further,
the operator lowers weight 5 to urge sheets S
against feed roller 25.

Further, as shown in Figs. 23 and 24, on the
front side of outer weight 9 low frictional coefficient
projections 9a projecting from friction members
106 by slight distance D are provided on the op-
posite sides of friction members 106 or on outer
weight 9. With this structure, when ends of sheets
touch weight 5 while weight 5 is held raised for
replenishment with sheets, they strike projections
9a and are smoothly guided downwardly of weight
5. It is thus possible to prevent sheet end portions
from being bent or curled in contact with friction
members 106 being raised.

A further embodiment will be described with
reference to Fig. 25. Referring to the Figure, de-
tecting lever 21 for detecting sheet S is pivoted by
pin 22 to stack support 15, and its lower portion
can be advanced into and retreated from and thus
on-off operate photointerpreter 23 provided on the
back surface of stack support 15. When there is no
sheet S on stack support 15, an upper end portion
of detecting lever 21 is turned upwardly with re-
spect to stack support 15, thus indicating the ab-
sence of sheet S. Stack support 15 is provided with
escapement 15b for avoiding interference of sheet-
detecting means (21, 23) with detecting lever 21.

If detecting lever 21 is exposed without any
sheet S on stack support 15, sheet-detecting
means (21, 23) are liable to execute an erroneous
operation or damaged.

With detecting lever 21 disposed beneath
weight 26 as shown in Fig. 25, the user can dif-
ficultly touch detecting lever even when there is no
sheet S on stack support 15. Even if detecting
lever 21 is touched, only its portion near the center
of its rotation is touched.

As one goes toward the free end of detecting
lever 21, the contact action is more delicate. That
is, slightly touching a portion of detecting lever 21
near the rotational center thereof has no substantial
adverse effects compared to the case of touching
the free end of the lever. It is thus possible to
realize prevention of erroneous operation or dam-
age to detecting lever 21 due to touching.
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Claims

1.

A sheet feeding apparatus, comprising

supporting means (15) for supporting
stacked shests (S);

feeding means (25) for applying a feeding
force to a lowermost sheet of said stacked
sheets;

urging means (5; 26) comprising a first
urging member (83, 9; 83, 79) and a second
urging member (6, 82; 81, 82), each for urging
the stacked sheets onto said feeding means;
and

stopper means (6a, 6b; 46a, 47a) for re-
leasing the urge of said stacked sheets by one
of said urging members when the amount of
said sheets becomes less than a predeter-
mined value,
characterized in that

said first urging member (83, 9; 83, 79)
includes an outer weight (9; 79), and said
second urging member (6, 82; 81, 82) includes
an inner weight (6; 81) contained in said outer
weight (9; 79).

A sheet feeding apparatus according to claim
1, characterized in that said urging means
further comprises a biasing member (7) pro-
vided between said first urging member (9, 83)
and said second urging member (6, 82), for
urging the respectively other one of said first
and said second urging members (9, 83) re-
versely to the urging direction thereof, after the
urge by one of said urging members (6, 82)
has been released.

A sheet feeding apparatus according to claim
1, characterized in that said stopper means
(6a, 6b, 46a, 47a) comprises a protrusion (6a,
6b) provided on one of said urging members
(6, 82), and a stopper (46a, 47a) provided on a
side plate (46, 47) of said sheet feeding ap-
paratus, said protrusions engaging with said
stopper when the amount of said stacked
sheets (S) reaches a predetermined value, for
releasing the urge of the respective one of said
urging members (6, 82).

A sheet feeding apparatus according to claim
1, characterized in that said urging means
(5; 26) comprises a frictional member (106)
provided on the surface thereof in contact with
said stacked shests (S), said frictional member
being in frictional contact with the sheet stack.

A sheet feeding apparatus according to claim
1, characterized in that said sheet feeding
apparatus further comprises a separating
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means (32, 32a) provided obliquely with re-
spect to the sheet feeding direction at the
downstream side of said feeding means (25),
said separating means separating said stacked
sheets (S) one by one by cooperation of the
frictional force and a frictional force generated
when a tip end of the fed sheet is abutted.

An image forming apparatus, comprising

a sheet feeding apparatus (1) according to
any one of claims 1 to0 5; and

an image forming means (2) for forming an
image on a sheet (S) fed out by said feeding
means (25) of said feeding apparatus (1).

Patentanspriiche

1.

Ein Blattférdergerat mit einer Trigereinrich-
tung zum Tragen gestapelter Blatter (S);

einer F&rdereinrichtung (25) zum Aufbrin-
gen einer F&rderkraft auf das unterste Blatt der
gestapelten Blatter;

einer Druckeinrichtung (5; 26) mit einem
ersten Druckteil (83, 9; 83, 79) und einem
zweiten Druckteil (6, 82; 81, 82), jeweils zum
Driicken der gestapelten Bldtter auf die For-
dereinrichtung; und

einer Stoppereinrichtung (6a, 6b; 46a, 47a)
zum Aufheben des Druckes eines der Druck-
teile auf die gestapelten Bldtter, wenn die An-
zahl der Blatter geringer als ein vorbestimmter
Wert wird,
dadurch gekennzeichnet, daB
das erste Druckteil (83, 9; 83, 79) ein duBeres
Gewicht (9; 79) umfaBt und das zweite Druck-
teil (6; 82; 81, 82) ein inneres Gewicht (6; 81)
umfaBt, daB in dem duBeren Gewicht (9; 79)
aufgenommen ist.

Ein Blattférdergerat nach Anspruch 1,
dadurch gekennzeichnet, daB

die Druckeinrichtung weiter ein Vorspannteil (7)
umfaBt, das zwischen dem ersten Druckteil (9,
82) und dem zweiten Druckteil (6, 82) vorgese-
hen ist, um jeweils das andere des ersten und
zweiten Druckteiles (9, 83) umgekehrt zu deren
Druckrichtung zu belasten nachdem der Druck
durch eines der Druckteile (6, 82) weggenom-
men wurde.

Ein Blattférdergerat nach Anspruch 1,
dadurch gekennzeichnet, daB

die Stoppereinrichtung (6a, 6b, 46a, 47a) einen
Vorsprung (6a, 6b) umfaBt, der an einem der
Druckteile (6, 82) vorgesehen ist und einen
Stopper (86a, 47a), der an einer Seitenplatte
(46, 47) des Blattfordergerites vorgesehen ist,
wobei die Vorspriinge mit den Stopper in Ein-
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griff kommen, wenn die Anzahl gestapelter
Blatter (S) einen bestimmten Wert erreicht, um
den Druck des jeweiligen einen Druckteil (6,
82) aufzuheben.

Ein Blattférdergerat nach Anspruch 1,
dadurch gekennzeichnet, daB

die Druckeinrichtung (5; 26) ein Reibelement
(106) umfaBt, das an dessen mit den gestapel-
ten Blattern (S) in Kontakt befindlichen Ober-
fliche vorgesehen ist, wobei das Reibelement
in Reibkontakt mit dem Blattstapel ist.

Ein Blattférdergerat nach Anspruch 1,
dadurch gekennzeichnet, daB

das Blattfdrdergerdt weiter eine Separierein-
richtung (32, 32a) umfaBt, die stromunterhalb
der Fo&rdereinrichtung (25) schrdg bezlglich
der Blattférderrichtung angeordnet ist, wobei
die Separiereinrichtung gestapelte Blitter (S)
eins nach dem anderen vereinzelt indem die
Reibkraft und eine Reibkraft zusammenwirken,
die erzeugt wird, wenn ein spitzes Ende eines
geférderten Blattes anstoAt.

Ein Bilderzeugungsgerit mit einem Blattférder-
gerdat (1) nach einem der Anspriiche 1 bis 5
und einer Bilderzeugungseinrichtung zum Er-
zeugen eines Bildes auf einem Blatt, das mit-
tels der F&rdereinrichtung (25) des Blattforder-
gerétes (1) gefdrdert wird.

Revendications

Appareil d'alimentation feuille & feuille, com-
portant

des moyens de support (15) destinés a
supporter des feuilles empilées (S) ;

des moyens d'alimentation (25) destinés a
appliquer une force d'alimentation & la feuille
la plus basse desdites feuilles empilées ;

des moyens de sollicitation (5 ; 26) com-
portant un premier élément de sollicitation (83,
9 ; 83, 79) et un second élément de sollicita-
tion (6, 82 ; 81, 82), destinés chacun & sollici-
ter les feuilles empilées jusque sur lesdits
moyens d'alimentation ; et

des moyens d'arrét (6a, 6b ; 46a, 47a)
destinés & reldcher la sollicitation desdites
feuilles empilées par I'un desdits éléments de
sollicitation lorsque la quantité desdites feuilles
devient inférieure & une valeur prédéterminée,

caractérisé en ce que

ledit premier élément de sollicitation (83, 9
; 83, 79) comprend un poids extérieur (9 ; 79)
et ledit second élément de sollicitation (6, 82 ;
81, 82) comprend un poids intérieur (6 ; 81)
contenu dans ledit poids extérieur (9 ; 79).
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Appareil d'alimentation feuille & feuille selon la
revendication 1, caractérisé en ce que lesdits
moyens de sollicitation comportent en outre un
élément de rappel (7) prévu entre ledit premier
élément de sollicitation (9, 83) et ledit second
élément de sollicitation (6, 82) pour solliciter
l'autre, respectivement, desdits premier et se-
cond éléments de sollicitation (9, 83) inverse-
ment 4 son sens de sollicitation, aprés que la
sollicitation de I'un desdits éléments de sollici-
tation (6, 82) a été relachée.

Appareil d'alimentation feuille & feuille selon la
revendication 1, caractérisé en ce que lesdits
moyens d'arrét (6a, 6b, 46a, 47a) comprennent
une saillie (6a, 6b) située sur I'un desdits élé-
ments de sollicitation (6, 82), et un élément
d'arrét (46a, 47a) situé sur une plaque latérale
(46, 47) dudit appareil d'alimentation feuille 4
feuille, lesdites saillies entrant en contact avec
ledit élément d'arrét lorsque la quantité desdi-
tes feuilles empilées (S) atteint une valeur pré-
déterminée, pour reldcher la sollicitation de
I'un, respectif, desdits éléments de sollicitation
(6, 82).

Appareil d'alimentation feuille & feuille selon la
revendication 1, caractérisé en ce que lesdits
moyens de sollicitation (5 ; 26) comprennent
un élément 2 frottement (106) dont la surface
est en contact avec lesdites feuilles empilées
(S), ledit élément de frottement étant en
contact de frottement avec I'empilage de feuil-
les.

Appareil d'alimentation feuille & feuille selon la
revendication 1, caraciérisé en ce que ledit
appareil d'alimentation feuille & feuille compor-
te en outre des moyens de séparation (32,
32a) disposés obliquement par rapport 4 la
direction d'alimentation feuille & feuille sur le
c6té d'aval desdits moyens d'alimentation
(25), lesdits moyens de séparation séparant
lesdites feuilles empilées (S) une & une par la
coopération de la force de frottement et d'une
force de frottement générée lorsqu'un bout ex-
tréme de la feuille avancée est en butée.

Appareil de formation d'images, comportant

un appareil (1) d'alimentation feuille 2
feuille selon I'une quelconque des revendica-
tions 14 5; et

des moyens (2) de formation d'images
destinés & former une image sur une feuille (S)
avancée par lesdits moyens d'alimentation (25)
dudit appareil (1) d'alimentation.
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