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Description

This invention relates to a sheet feeding and
separating apparatus and method for feeding
individual sheets from a stack and more particu-
larly to such apparatus and methods that employs
stack force relief or enhancement in order to feed
a wide latitude of sheets.

A major problem associated with sheet feed
devices is in feeding papers of varying weights,
curl conditions and surface characteristics. With
the advent of high speed reproduction machines,
the need for sheet feeders to handle a wide
variety of sheets without misfeed or multifeed is
paramount. However, most sheet feed devices
are designed specifically for a particular type or
weight of paper having known characteristics.
Thus, for example, for feeding virgin sheets upon
which copies are to be made into a reproduction
machine, the sheet feeders are usually designed
specifically for a certain copy paper characteristic.
However, in practice, the machine will be exposed
to a wide variety of sheets ranging from ex-
tremely heavy paper (50 kg (110 Ib.) card stock) all
the way to onion skin {4 or 3.6 Kg (9 |b. or 8 |b.})-
bond). If a feeder is designed to handle the
lightest weight paper that may be encountered, in
all probability it will not feed heavy stock paper
reliably. At the other extreme, if a feeder is
designed to handle heavy weight paper there is a
possibility that the feeder would severely mutilate
light weight paper such as onion skin.

Various designs are known for feeding different
weights of sheets including the friction retard
feeders in US—A—3,469,834; US—A—3,768,803
and US—A—4,203,686. Other devices have
addressed the problem of feeding a variety of
sheets differently, such as, US—A—4,174,102
which discloses a sheet separating and feeding
apparatus that feeds sheets from the bottom of a
stack. A member is positioned on top of the stack
to provide a downward force on the forward part
of the stack. In US—A—3,108,801 articles are fed
by the use of two feed rollers connected to a
common frame. The pressure of these feed rollers
is controlled by feedback from a photoelectric
circuit which senses the position of the articles as
they are being fed. US—A—4,171,130 discloses
an article feeding device in which the contact
pressure of a feeding member is automatically
maintained by a control circuit. A structural
arrangement is shown in US—A—3,981,493 that
includes a sensor iocated between a mechanism
that feeds articles from a stack and a mechanism
that forwards the articles for further processing.
The sensor which is connected to a control circuit
controls the operation of the feeding mechanism.
Ricoh publication JP—A 53—34522 (US—A—
4124276) shows a sheet feeding device that in-
cludes reducing the normal force on a stack of
sheets in order to decrease multifeeds.

Light weight sheets having a low intersheet
frictional characteristic require a very small force
to separate individual sheets from a stack. Fur-
ther, the retard force necessary to minimize the
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possibility of a multifeed may also be very low. At
the opposite extreme, a great deal of force may be
extended on heavy weight paper or paper having-
large values and large variations of intersheet
frictional characteristics and a retard force
necessary to prevent multifeeds must also be
fairly high. Also, curl reduces buckle strength of
sheets and as a result of this reduced force, prior
friction retard feeders have not been satisfactory
in feeding a wide variety of sheets.

The present invention as defined in the
appended claims overcomes the above-men-
tioned difficulties by employing a retard feeder
and separator apparatus that senses the threat of
a misfeed or multifeed and adjusts the stack
normal force of a feed member against a stack of
sheets.

A preferred feature of the present invention is
to provide a feed means and retard separator that
is mounted on a movable frame and located
downstream from a sheet feeding area. A sensor
detects the lead edge of a sheet fed from a stack
as it reaches the retard nip and causes an actuator
connected to the frame to pull against the frame
and thereby rebalance the feed means. The stack
normal force is thereby reduced while the sheet
continues to be fed from the stack by the force in
the retard nip and by the lower value of stack
normal force. Alternatively, if the sensor does not
sense a sheet by a predetermined time, the stack
normal force will be maintained at the high level.

Other features and aspects of the present inven-
tion will be apparent as the following description
proceeds and upon reference to the drawings, in
which: )

Figure 1 is a schematic elevational view show-
ing an electrophotographic printing machine em-
ploying the features of the present invention
therein; .

Figure 2 is a schematic elevational view depict-
ing the sheet feeding and separating apparatus of
the present invention used in the Figure 1 printing
machine; and

Figure 2A is a schematic elevational view illus-
trating the spring employed in a solenoid
member used to pivot the sheet feeding and
separating apparatus of Figure 2.

Figure 3 is an elevational view of a stack force
sensor used in the printing machine shown in
Figure 1.

Figure 3A is a partial side view of the photocell
arrangement of the sensor shown in Figure 3.

While the present invention will hereinafter be
described in connection with a preferred embodi-
ment thereof, it will be understood that it is not
intended to limit the invention to that embodi-
ment. On the contrary, it is intended to cover all
alternatives, modifications and equivalents as
may be included within the scope of the invention
as defined by the appended claims.

For a general understanding of the features of
the present invention, reference is made to the
drawings. In the drawings, like reference
numerals have been used throughout to desig-
nate identical elements. Figure 1 schematically
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depicts the various components of an illustrative
electrophotographic printing machine incor-
porating the sheet feeding and separating
apparatus of the present invention therein.

Inasmuch as the art of electrophotographic
printing is well known, the various processing
stations employed in the Figure 1 printing
machine will be shown hereinafter schematically
and their operation described briefly with ref-
erence thereto.

As shown in Figure 1, the illustrative electro-
photographic printing machine employs a beit 10
having a photoconductive surface thereon. Pre-

ferably, the photoconductive surface is made |

from a selenium alloy. Belt 10 moves in the
direction of arrow 12 to advance successive por-
tions of the photoconductive surface through the
various processing stations disposed about the
path of movement thereof.

Initially, a portion of the photoconductive sur-
face passes through charging station A. At charg-
ing station A, a corona generating device, indi-
cated generally by the reference numeral 14,
charges the photoconductive surface to a rela-
tively high substantially uniform potential.

Next, the charged portion of the photoconduc-
"tive surface is advanced through imaging station
B. At imaging station B, a document handiing
unit, indicated generally by the reference
numeral 15, positions original document 16
facedown over exposure system 17. The ex-
posure system, indicated generally by reference
numeral 17 includes lamp 20 which illuminates
document 16 positioned on transparent platen
18. The light rays reflected from document 16 are
transmitted through lens 22. Lens 22 focuses the
light image of original document 16 onto the
charged portion of the photoconductive surface
of belt 10 to selectively dissipate the charge
thereof. This records an electrostatic latent
image on the photoconductive surface which
corresponds to the informational areas contained
within the original document. Thereafter, belt 10
advances the electrostatic latent image recorded
on the photoconductive surface to development
station C. Platen 18 is mounted movably and
arranged to move in the direction of arrows 24 to
adjust the magnification of the original docu-
ment being reproduced. Lens 22 moves in syn-
chronism therewith so as to focus the light
image of original document 16 onto the charged
portions of the photoconductive surface of belt
10.

Document handling unit 15 sequentially feeds
documents from a stack of documents placed by

the operator in a normal forward collated order.

in a document stacking and holding tray. The
documents are fed from the holding tray, in
seriatim, to piaten 18. The document handling
unit recirculates documents back to the stack
supported on the tray. Preferably, the document
handling unit is adapted to serially sequentially
feed the documents, which may be of various
sizes and weights of paper or plastic containing
information to be copied. The size of the original
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document disposed in the holding tray and the
size of the copy sheet are measured.

While a document ‘handling unit has been
described, one skilled in the art will appreciate
that the size of the original document may be
measured at the platen rather than in the docu-
ment handling unit. This is required for a printing
machine which does not include a document
handling unit.

With continued reference to Figure 1, at de-
velopment station C, a pair of magnetic brush
developer rollers, indicated generally by the
reference numerals 26 and 28, advance a devel-
oper material into contact with the electrostatic
latent image. The latent image attracts toner
particles from the carrier granules of the devel-
oper material to form a toner powder image on
the photoconductive surface of beit 10.

After the electrostatic latent image recorded on
the photoconductive surface of belt 10 is de-
veloped, belt 10 advances the toner powder
image to transfer station D. At transfer station D,
a copy sheet is moved into contact with the toner
powder image. Transfer station D includes a
corona generating device 30 which sprays ions
onto the backside of the copy sheet. This attracts
the toner powder image from the photoconduc-
tive surface of beit 10 to the sheet. After transfer,
conveyor 32 advances the sheet to fusing station
E.

The copy sheets are fed from a selected one of
trays 34 or 36 to transfer station D. Each of these
trays sense the size of the copy sheet and send
an electrical signal indicative thereof to a micro-
processor within controlier 38. Similarly, the
holding tray of document handling unit 15 in-
cludes switches thereon which detect the size of
the original document and generate an electrical
signal indicative thereof which is transmitted
also to a microprocessor controlier 38.

Fusing station E includes a fuser assembly,
indicated generally by the reference numeral 40,
which permanently affixes the transferred pow-
der image to the copy sheet. Preferably, fuser
assembly 40 includes a heated fuser roller 42 and
backup rolier 44. The sheet passes between fuser
roller 42 and backup roller 44 with the powder
image contacting fuser roller 42. In this manner,
the powder image is permanently affixed to the
sheet.

After fusing, conveyor 46 transports the sheets
to gate 48 which functions as an inverter selec-
tor. Depending upon the position of gate 48, the
copy sheets will either be deflected into a sheet
inverter 50 or bypass sheet inverter 50 and be
fed directly onto a second decision gate 52. Thus,
copy sheets which bypass inverter 50 turn a 90°
corner in the sheet path before reaching gate 52.
Gate 48 directs the sheets into a face up orien-
tation so that the imaged side which has been
transferred and fused is face up. If inverter path
50 is selected, the opposite is true, i.e., the last
printed face is facedawn. Second decision gate
52 deflects the sheet directly into an output tray
54 or deflects the sheet into a transport path
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which carries it on without inversion to a third
decision gate 56. Gate 56 either passes the sheets
directly on without inversion into the output path
of the copier, or deflects the sheets into a duplex
inverter roll transport 58. Inverting transport 58
inverts and stacks the sheets to be duplexed into a
duplex tray 60 when gate 56 so directs. Duplex
tray 60 provides intermediate or buffer storage for
those sheets which have been printed on one side
and on which an image will be subsequently
printed on the side opposed thereto, i.e., the copy
sheets being duplexed. Due to the sheet inverting
by rollers 58, these buffer set sheets are stacked in
duplex tray 60 facedown. They are stacked in
duplex tray 60 on top of one another in the order
in which they are copied.

In order to complete duplex copying, the pre-
viously simplexed sheets in tray 60 are fed
seriatim by bottom feeder 62 back to transfer
station D for transfer of the toner powder image
to the opposed side of the sheet. Conveyors 64
and 66 advance the sheet along a path which
produces an inversion thereof. However, inas-
much as the bottommost sheet is fed from duplex
tray 60, the proper or clean side of the copy sheet
is positioned in contact with belt 10 at transfer
station D so that-the toner powder image thereon
is transferred thereto. The duplex sheets are then
fed through the same path as the previously
simplexed sheets to be stacked in tray 54 for
subsequent removal by the printing machine
operator.

Returning now to the operation of the printing
machine, invariably after the copy sheet is
separated from the photoconductive surface of
belt 10, some residual particles remain adhering
to belt 10. These residual particles are removed
from the photoconductive surface thereof at
cleaning station F. Cleaning station F includes a
rotatably mounted fibrous brush 68 in contact
with the photoconductive surface of belt 10.
These particles are cleaned from the photocon-
ductive surface of belt 10 by the rotation of brush
68 in contact therewith. Subsequent to cleaning, a
discharge lamp (riot shown) floods the photocon-
ductive surface with light to dissipate any residual
electrostatic charge remaining thereon prior to
the charging thereof for the next successive imag-
ing cycle,

Turning now to an aspect of the present inven-
tion, a sheet separation and feeding apparatus is
shown in Figure 2 that employs a feed head
mechanism 70 shown in Figure 2 which pivots
about the feed head pivot point 71. The'feed head
70 includes everything shown except the paper
stack 35 and the abutment for sensor 80. The
dynamic stack normal force is shown as F,. This
is a force applied to the paper stack 35 by feed belt
72 due to the feed head balancing around the

pivot point 71 and the effect of drive torques

supplied to the feed head through the pivot point.
Belt drives (not shown) transfer power to the feed
belt 72 and take-away rolls 75 and 76.

The normal force between the feeding com-
ponent and the stack is a critical parameter. If Fg,
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is too large, muitifeeding and sheet damage will
occur. If F,, is too small, misfeeding will occur. In
some feeders, such as the present, the sheet is fed
to a separation station. Once the sheet is in the
separation station, it no longer has to be driven by
the original value of stack normal force. At this
point, it is advantageous to reduce the- stack
normal force in order to reduce the tendency to
drive a second sheet through the separation
station formed between feed belt 72 and retard
roll 77. To accomplish this end result, a sensor 82
is shown in Figure 2 which senses the presence of
a sheet in the separation station and causes the
stack normal force to be reduced through means
to be described hereinafter. Reducing Fg, also
reduces compression forces in the sheet thereby
reducing sheet damage tendencies. This is
especially important when feeding lightweight,
curled sheets.

The retard separator mechanism 70 is mounted
on a frame 78 that is pivoted about axis 71. When
sensor 82 detects the lead edge of a sheet at or
near the retard nip formed between belt 72 and
retard roller 77, controller 38 actuates solenoid 90
which through retracting plunger 91 pivots frame
78 about axis 71 slightly and, as a result, de-
creases the normal force of the feed member
against the stack. The stack normal force could be
reduced to zero or lifted completely off the stack if
desired, however, for optimum results, the stack
normal force is reduced from 0.2 to 0.05 Kg {.5 to
.1 Ib.). The force in the retard nip along with the
reduced normal force will cause the belt to drive
the first sheet through the nip and into the take-
away rolls 75 and 76. Because the stack normal
force has been reduced, i.e., stack force relief has
been applied, it should not contribute enough
drive force to the second sheet to drive it through
the nip, thus reducing the probabiiity of a mul-
tifeed. Conversely, if the stack normal force has
been reduced and sensor 82 does not detect a
sheet every .3 sec., the controller will deactuate
solenoid 90 causing the feed head to assume its
original position and stack normal force value
thereby increasing the stack normal force to 0.2
Kg (.5 Ib.} in order to feed a shest from the stack,
i.e., the stack force is enhanced. The term sheet is
used herein to mean substrates of any kind.

This feeder employs independent drives for the
feed belt 72 through drive roll 74 and take-away
rolls 75 and 76 through drive roll 75. With roll 75
as the drive roll, one clutch is used to drive the
feed belt and one clutch to drive the take-away
rolls. A wait sensor 100 is stationed at the take-
away rolls, i.e., away from the retard roll nip. Only
one clutch pulse per sheet is required with this
two clutch approach as opposed to a one clutch
approach that would require one clutch pulse to
bring a sheet to the wait sensor which would be
placed on the retard roll side of the take-away
rolls and a second clutch pulse to drive the sheet
into the take-away rolls. An early feed belt restart
logic is used with this independent drive system.
The logic restarts the feed beit {after wait time has
elapsed) as soon as there is no paper at the stack



7 0 104 086 8

normal force relief sensor 82 or as soon as there is
no paper at the wait sensor 100, whichever occurs
first. The wait sensor is also used as a jam
detector.

In friction retard head 70 sheets are fed forward
by the feed beit 72. When more than one sheet is
fed from the stack, entrance guide 200 comes into
play. The guide which is located between the
means 72 and retard roll means 77, contributes to
the feeder's ability to handle a wide variety of
sheets and avoid failure due to misfeeding or
sheet damage by performing a gating function
with a beveled edge 203 to break up siugs of
sheets and also serves to support sheets from the
stack into the retard. roll. Sheets other than the
one to be fed are held back by the top frictional
surface of the guide and the retard roll 77. The
feed belt to paper friction is normally higher than
the retard roll to paper friction and retard roll to
paper friction is higher than paper to paper
friction. While feed belt 72 and retard roll 77 are

shown in the disclosed embodiment of the

present irvention, it shouid be understood that a
different feed means, such as, a roll, paddie
wheel, etc., could replace the belt and be used
together with a dual roll retard nip if one desired.

The paper feeders 34 and 36 have a drag brake
controlled retard roll 77. This is an unusual retard
feeder characteristic. The retard brake torque and
other feed head critical parameters are selected
so that with one sheet of paper through the retard
nip the retard roll rotates in the feed direction and
with two sheets of paper through the retard nip
the roll is fixed.

Turning to the feed belt and its variation of
surface speed at various locations, the pick off
idler feed belt surface speed V,, is > the free span
surface speed V; > the nip surface speed V,. This
is due to feed belt 72 bending around the pick off
idler pulley 73 and retard roll 77 in opposite
directions. At one location in the belt thickness,
the neutral axis (N.A.), the speed is equal to the V,
value throughout the belt path. As the belt is bent
around a pulley as at the pick off idler 73 the
surface speed increases since the surface here is
stretched relative to the N.A. Similarly, the sur-
face is compressed as the belt is bent around the
retard roll relative to the N.A. and the surface
speed decreases.

What happens to a sheet of paper which is
being driven by both the feed belt at the pick off
idler and in the retard nip should be considered
when examining how the present feeder per-
forms. The feed belt surface speed at the idler is >
the surface speed in the nip, so the portion of the
sheet at the idler is driven so as to overtake the
portion of the sheet in the nip. If the stack and nip
normal forces are large enough, the feed belt
friction is large enough, the paper is weak
enough, sheets will buckle and jam. Normal
feeder operating conditions without stack force
relief (SFR), when feeding 6 Kg (13 |b.) bond
paper, lead to paper jams of this type.

Now, let's review how the feeder of the present
invention operates with SFR (stack force relief)
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acting. When paper is present at SFR sensor 82
the Fg, value is controlled to a low value. When no
paper is present at the SFR sensor the Fg, value is
increased. The high value of F,, is defined so that
the most difficuit paper will feed reliably, i.e., not
misfeed. The low value of F, is defined so that
the lightest weight sheets will not be damaged
with it acting. The high and low values of F, are
independent. Sheet buckling could occur when-
ever the paper is being driven by both the pick off
idler 73 and feed retard nip 72, 77. However,
whenever that condition exists there is paper
present at the SFR sensor and the feed belt to
sheet coupling at the pick off idler 73 is in-
adequate to cause lightweight sheet buckling,
therefore, light weight sheet buckling will not
occur. It would appear that one could simply
select a lower value of F,, and not use SFR.
However, the value of Fg, which avoids buckling
light weight sheets (6 Kg (13 Ib.} bond) is too
small for reliable heavy weight sheet (50 Kg (110
Ib.}) feeding. )

There are other system impacts associated with
using SFR. These relate to reducing multifeed
failures and extending the life of a retard brake
located within retard roll 77. Classic slug multi-
feeds are caused by an unfavorable sheet two
force balance during the time a sheet lead edge is
being fed through the retard nip. If the sheet two
force balance is in the feed direction, the sheet
multifeeds. One critical value in the sheet two
force balance equation is the stack normal force
F... The higher the value of F,, the greater the
multifeed potential becomes. Reducing Fg, re-
duces the multifeed rate.

The torque applied to the retard brake with two
sheets through the retard nip depends on many
factors, including dynamic feed belt tension.
Dynamic feed beit tension is increased by in-
creases in dynamic stack normal force Fg,. So
smaller values of F,, give smaller torques applied
to the retard roll. When the two sheets through
applied torque exceeds the retard brake torque, a
multifeed resuits. As the brake is used by re-
peated sheet feeds, its available torque is re-
duced. So reducing F, extends brake life.

Another important aspect of SFR, as employed
in the present feeder, is its “minimum motion”
characteristic. “Minimum motion” refers to the
slight feed head pivoting motion when the SFR
device is actuated. The Fg, change is accom-
plished by rebalancing the pivoting feed head.
The “minimum motion” aspect of the device is
important since it reduces the time required for
SFR to act. In cases where feed heads were
moved from a stack of sheets in the past, the
pivoting feed head motion was used to move the
feed beit away from the sheets once a sheet had
been fed. An example is disclosed in US—A—-
4074802. This required considerable cycle time.
Feed head mass and extent of motion required
were critical. The motionless approach of the
present invention reduces cycle time require-
ments to a much smaller value. In this concept the
rebalancing solenoid plunger 91 in Figure 2A is in
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contact with a preloaded, low rate, close wound
coil spring module 92. When the solenoid is
actuated the plunger begins to move as soon as
its magnetic field has adequately developed. The
full feed head balancing force is available, i.e.,
the SFR function has been achieved, at this time.
As the plunger continues to move to its home
position very little change in the balancing, i.e.,
no functional change in Fg, occurs due to the
low spring rate of the spring module that in-
cludes spring 93. :

The present paper feeder has dual modes of
operation, i.e., in one mode, it acts as a stack
force relief means to relieve the stack normal
force and prevent multifeeds. In another mode,
the feeder acts to increase the stack normal force
in order to enhance sheet feeding and reduce
misfeeds.

When paper is inserted into- either paper tray
34 or 36 and the access door is closed, a motor is
actuated to raise paper stack 35 which is
mounted on an elevator (not shown) until
plunger 81 of sensor 80 contacts abutment 89.
The sensor is adjusted such that the stack normal
force of the idler and belt against the stack 35 is
0.2 Kg (.5 Ib.) when the elevator motor is stop-
ped. This stack height sensor combines smooth/
frictionless linear motion with exacting positional
control. The sensor comprises, as shown in Fig-
ure 3A, housing 83 for a plunger 81 with drag
forces on the plunger being controlled by
clearances, part finish and material selection.
The plunger 81 is in turn loaded by a compres-
sion spring 84 and is made adjustable by screw
or bushing 85 which grounds the free end of the
spring. The plunger has a flag 86 mounted on a
shoulder 87 which as it moves in a line or
direction, blocks and unblocks an optoelectrical
sensor 88 as shown in Figure 3a. This in turn
signals the logic in controller 38 as to when the
elevator tray must be indexed to maintain proper
feeding. This sensor works in conjunction with
stack force relief mechanism 70 to provide an
automatic two step system of normal force
adjustment for the friction retard feeders shown
in Figure 2.

In conclusion, it should now be apparent that a
paper feeder is disclosed_ that enjoys a wide
latitude in sheet feeding by the employment of
stack normal force relief (SFR) that is charac-
terized by reduction of the applied normal force
to a stack to a lower level when paper is seen at
a point that is about 3.2 mm (3 inch) inside the
feed, retard nip entrance. At that point, an optical
sensor detects the sheet and alters a pivoting
feed head assembly balance by applying an ad-
ditional moment. The additional moment is
applied by a solenoid working through a low
rate, preloaded spring module to the pivoting
feed head assembly. When no paper is present at
the sensor location, the stack normal force is
reset to the previous level.

By using this approach, a dynamic stack nor-
mal force adequate to feed the most difficult
sheets past the entrance guide can be applied to
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all sheets until the sheets are captured by the

feed, retard nip. The reduced stack normal force
also helps prevent multifeeding.

Key factors in keeping the response time re-
quired for SFR as small as possible are: 1) using
a pre-loaded spring module between the
solenoid case and the feed head. 2) Using a low
rate spring. 3) Using a much shorter distance
from the pivot point to solenoid action line than
from the pivot point to stack normal force action
line. These factors reduce response time by; 1)
making the entire balancing force available as
soon as solenoid core motion starts; 2} allowing
very small core travel so as to achieve a reliable
force output at the high end of solenoid capabili-
ty: 3) making the minimum achievable static
stack force with the device actuated close to
zero and reducing the variation in SFR balance
force with respect to elevator increment position
being fed from. These contribute to accurate,
repeatable balancing without head - bounce
and; 4) head mass is not a factor in response
time. 7

Reference is made to copending European
patent application No. 83305559 (EP—A—104085)
corresponding to USSN 421018 (US—A—4494744).

Claims

1. A sheet feeding and separating apparatus
for feeding and separating individual sheets from
a stack (35) of sheets, including an endless feed-
ing and separating belt (72) mounted for sheet
feeding engagement with an edge of the stack
(35) of sheets and applying a normal force there-
to, said feeding belt (72) being rotatably
mounted between spaced supports (73, 74) to
provide a deformable unsupported section there-
between, a retard member (77) having a
supported curved frictional retard surface, said
retard surface deformably engaging said feeding
belt (72) in said unsupported section of said
feeding belt to form therewith a correspondingly
curved separating retard nip in which said retard
surface and said belt are continuously biased
against one another, characterized by a normal
force means for automatically relieving the nor-
mal force of said feeding belt (72) against said
stack (35) once the presence of a sheet at said
retard nip is sensed by a sensor (82) mounted in
close proximity to said separating retard nip and
adapted to signal the presence or absence of a
sheet at said separating retard nip, with said
feeding belt continuing to contact said stack (35)
before and after said normal force has been
relieved.

2. Apparatus according to Claim 1, further
characterized by control means (38) which in
response to a signal from said stack force sensor
(82) will decrease the stack normal force of said
feeding belt {72) against the stack (35) of sheets if
a sheet is present at said separating retard nip or
increase the stack normal force of said feeding
beit (72) against the stack if a sheet is not present
within a predetermined time at said separating
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retard nip.

3. Apparatus according to Claim 1 or 2, in which
said retard member (77) is a frictional surfaced
roll.

4. Apparatus according to Claim 1, 2 or 3, in
which said sensor (82) is mounted at said
separating retard nip.

5. A method for feeding and separating a
variety of sheets individually from a stack (35) of
sheets, using a feed means (70) adjacent an edge
of the stack with said feed means applying a
predetermined normal force. to said stack, in-
cluding feeding a first sheet from said stack to a
retard nip (72, 77) and sensing the presence of the
sheet in close proximity to said retard nip, charac-
terized by the step of relieving the normal force of
said feed means (70) against said stack (35) once
the presence of a sheet at said retard nip is sensed
by a sensor (82) mounted in close proximity to
said separating retard nip and adopted to signal
the presence or absence of a sheet of said
separating retard nip, with said feed means con-
tinuing to contact said stack (35) before and after
said normal force has been relieved.

6. A method according to Claim 5, characterised
by the step of sensing the presence of the sheet at
said retard nip.

7. A method according to Claim 5, characterized
by the step of increasing the normal force of said
feed means (70) against said stack (35) of sheets if
a sheet is not present at said retard nip.

Patentanspriiche

1. Blattzufiihrungs- und Vereinzelungsvorrich-
tung zum Zuflihren und Vereinzein einzelner Bi&t-
ter von einem Stapel (35) aus Blattern, enthaitend
einen endlosen Zufiihr- und Vereinzelungsriemen
{72), der zur Blattzuflihrung in Eingriff mit einem
Rand des Bléatterstapels (35) steht und diesem
eine Normalkraft zuftihrt, wobei der Zufiihrriemen
(72) drehbar zwischen im Abstand angeordneten
Tragern (73, 74) montiert ist, um einen verform-
baren unabgestiitzten Abschnitt dazwischen zu
bilden, ein Riickhalteelement (77) mit einer abge-
stlitzten, gebogenen Reibungsrickhaitefldche,
welche Rickhaltefliche verformbar an dem Zu-
fUhrriemen (72) in dem unabgestiitzten Abschnitt
des Zufiihrriemens angreift, um mit diesem einen
entsprechend gebogenen Vereinzelungsriickhal-
tespalt zu bilden, in welchem die Riickhalteober-
flache und der genannte Riemen fortwéhrend
gegeneinander gedriickt sind, gekennzeichnet
durch eine Normalkrafteinrichtung zum automati-
schen Aufheben der Normalkraft des Zuflihr-
riemens (72) gegen den Stapel (35), sobald die
Anwesenheit eines Blatts an dem Riickhaltespalt
von einem Sensor (82) ermittelt wird, der in enger
Nachbarschaft zu dem Vereinzelungsriickhalte-
spalt montiert ist und dazu eingerichtet ist, die
Anwesenheit oder Abwesenheit eines Blatts an
dem Vereinzelungsriickhaltespalt zu melden,
waobei der Zufithrriemen weiterhin den Stapel (35)
beriihrt, bevor und nachdem die genannte Nor-
malkraft aufgehoben worden ist.
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2. Vorrichtung nach Anspruch 1, weiterhin ge-
kennzeichnet durch eine Steuereinrichtung (38),
die in Abhangigkeit von einem Signal von dem
Stapelkraftsensor (82) die Stapelnormalkraft des
Zufiihrriemens (72) gegen den Blattstapel (35)
vermindert, wenn ein Blatt an dem Vereinzelungs-
riickhaltespalt vorhanden ist, oder die Stapelnor-
maikraft des Zuflhrriemens (72) gegen den
Stapel zu vergréBern, wenn kein Blatt innerhalb
vorbestimmter Zeit an dem Vereinzelungsriick-
haltespalt vorhanden ist.

3. Vorrichtung nach Anspruch 1 oder 2, bei der
das Riickhalteelement (77) eine mit einem Rei-
bungsbelag versehene Walze ist.

4. Vorrichtung nach Anspruch 1, 2 oder 3, bei
der der Sensor {82) an dem Vereinzelungsriickhal-
tespalt montiert ist.

5. Verfahren zum Zufiihren und Vereinzeln einer
Mehrzahi von Bléattern einzeln von einem Blatt-
stapel (35) unter Verwendung einer Zufiihrvor-
richtung (70) benachbart einem Rand des Stapels,
wobei die Zuflhrvorrichtung eine vorbestimmte
Normalkraft dem Stapel zufihrt, enthaltend Zu-
fihren eines ersten Blatts von dem Stapel zu
einem Rlckhaltespalt (72, 77) und Ermitteln der
Anwesenheit des Blattes in dichter Nachbarschaft
zu dem Riickhaltespalt, gekennzeichnet durch den
Schritt des Aufhebens der Normalkraft der Zu-
fuhrvorrichtung (70) gegen den Stapel (35), so-
bald die Anwesenheit eines Blattes an dem Riick-
haltespalt von einem Sensor (82) ermittelt wird,
der in dichter Nachbarschaft zu dem Vereinze-
lungsriickhaltespalt montiert ist und dazu einge-
richtet ist, die Anwesenheit oder Abwesenhaeit
eines Blattes an dem Vereinzelungszuriickhalte-
spalt zu melden, wobei die Zuflihrvorrichtung

- fortfahrt, den Stapel (35) zu berithren, bevor und

nachdem die Normalkraft aufgehoben worden ist.

6. Verfahren nach Anspruch 5, gekennzeichnet
durch den Schritt des Ermittelns der Anwesenheit
des Blattes an dem Zurlckhaltespalt.

7. Verfahren nach Anspruch 5, gekennzeichnet
durch den Schritt des Vergré3crns der Normal-
kraft der Zufthrvorrichtung (70) gegen den Blatt-
stapel (35), wenn kein Blatt an dem Zurlckhaite-
spalt vorhanden ist.

‘Revendications

1. Dispositif d'introduction et de séparation de
feuilles pour introduire et séparer des feuilles
individuelles a partir d'un empilage (35) de
feuilles, comprenant une band sans fin (72) d'in-
troduction et de séparation montée pour contact
d’introduction de feuilie avec un bord de 'empi-
lage (35) de feuilles et lui appliquant une force
normale, la bande d’introduction (72) étant mon-
tée de maniére a pouvoir tourner entre des
supports espacés (73, 74) afin de fournir entre eux
une section non supportée déformable, un élé-
ment a retard (77) présentant une surface incur-
vée supportée a retard par frottement, la surface &
retard étant en contact déformant avec la bande
d’introduction (72) dans la section non supporiée
de la bande d'introduction afin de former avec
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elle un étranglement 3 retard de séparation in-
curvé al’'avenant dans lequel la surface a retard et
la bande sont continuellement sollicitées l'une
contre |'autre, caractérisé par un moyen appli-
quant une force normaie pour libérer automati-
guement la forme normale exercée par la bande
d‘introduction (72) sur 'empilage {35) dés que la
présence d'une feuille au droit de I’étranglement
a retard est détectée par un capteur (82) monté en
étroite proximité avec l'interstice a retard de
séparation et destiné a signaler la présence ou
I'absence d’une feuille au droit de I"étranglement
a retard de séparation, avec la bande d'introduc-
tion continuant a étre en contact avec I'empilage
(36) avant et aprés la libération de la force
normale.

2. Dispositif selon la revendication 1, caracté-
risé en outre par un moyen de commande (38)
qui, en réponse a un signal provenant du capteur
{82) de la force exercée sur I'empilage, diminuera
la force normale d’empilage exercée par la bande
d'introduction (72) sur 'empilage (35) de feuilles
si une feuille est présente dans {'étrangiement a
retard de séparation ou augmentera la force
normale d’empilage exercée par la bande d'intro-
duction (72) sur ['empilage si une feuille n’est pas
présente dans un temps prédéterminé au droit de
I'étranglement a retard de séparation.

3. Dispositif selon la revendication -1 ou la
revendication 2, dans lequel I'élément a retard
(77) est un rouleau surfacé pour frottement.

4. Dispositif selon la revendication 1, la revendi-
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cation 2 ou la revendication 3, dans lequel le
capteur (82) est monté au droit de ['étranglement
a retard de séparation.

5. Procédé pour l'introduction et la séparation
d'une variété de feuilles individueliement & partir
d'un empilage (35) de feuilles utilisant un moyen
d'introduction (70} contigu & un bord de I'empi-
lage avec le moyen d’introduction appliquant une
force normale prédéterminée a I'empilage, com-
portant les étapes consistant a introduire une
premiére feuille a partir de I'empilage dans un
étranglement 3 retard (72, 77) et a détecter la
présence de la feuille en étroite proximité avec
I'étranglement & retard, caractérisé par |'étape de
libération de la force normale appliquée par le
moyen d'introduction (70} a I'empilage {(35) dés
que la présence d'une feuille 3 I'étranglement a
retard est détectée par un capteur (82) monté en
étroite proximité avec l'étranglement a retard de
séparation et destiné 3 signaler la présence ou
'absence d'une feuille dans i'étranglement a re-
tard de séparation, avec le moyen d‘introduction

continuant a étre en contact avec I'empilage (35)

avant et aprés la libération de la force normale.

6. Procédé selon la revendication 5, caractérisé
par {'étape de détection de la présence de la
feuille au droit de |'étranglement a retard.

7. Procédé selon la revendication 5, caractérisé
par I'étape d'augmentation de la force normale
exercée par le moyen d'introduction (70) sur
I'empilage (35) de feuilles si une feuille n’est pas
présente au droit de I'étranglement a retard.
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