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@ Sheet feeding and separating apparatus and method.

@ A sheet feeding separating apparatus and method are
described. The apparatus includes a sensor (82) focated at a
retard nip (72, 77) downstream from a feed means (72) that
applied a normal force to a stack (35) of sheets and forwards
sheets individually from the stack. The sensor (82) detects
the lead edge of a sheet fed from the stack and simultaneous-
ly causes relief of the normal force of said feed means (72)
against the stack in order to reduce multifeeds and sheet
damage. Alternatively, if the sensor (2) does not sense a
sheet within a predetermined time the normal force of said
feed means (72) against the stack will be increased to reduce
misfeeding.

Croydon Printing Company Ltd.
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AND METHOD .

This invention relates to s sheet feeding and separating apparatus and
method for feeding individual sheets from a stack and more particularly 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 eonditions and surface characteristics. With
the advent of high speed reproduct.on machines, the need for sheet feeders to
handle & wide variety of sheets without misfeed or multifeed is paramount.
However, most sheet feed devices are designed specifically for & particular
type or weight of paper having known characteristics. Thus, for example, for
feeding virgin sheets upon which copies are to be meade into & reproduction
machine, the sheet feeders are usually designed specifically for a certain ecopy
paper characteristic. However, in practice, the machine will be exposed to a
wide variety of sheets ranging from extremely heavy paper (110 1b. card stock)
all the way to onion skin (8 1b. or 8 1b. bond). If & feeder is designed to handle
the lightest weight paper that may be encountered, in all probability it will not —
feed heavy stock paper relisbly. At the other extreme, if a feeder is designed
to handle heavy weight paper there is & possibility that the feeder would
severely mulitlate light weight paper such as onion skin.

Verious designs are known for feeding different ;veights of sheets -
including the friction retard feeders in U.S. Patents: 3,469,834; 3,768,803 and
4,203,586. Other devices have addressed the problem of feeding a variety of
sheets differently, such es, U.S. Patent 4,174, 102 which discloses & sheet
separating and feeding apparatus that feeds sheets from the bottom of & stack.
A member is positioned on top of the stack to provide & downward force on the
forward part of the stack. In U.S. Patent 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 & photoelectric circuit which senses the
position of the articles as they are being fed. U.S. Patent 4,171,130 discloses
an article feeding device in which the contact pressure of a feeding member is
automaticelly maintained by a control circuit. A structural arrangement is
shown in U.S. Patent 3,981,493 that includes & sensor located between &
mechanism that feeds articles from & stack and & mechanism that forwards
the articles for further processing. The sensor which is connecied to
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& control circuit controls the operation of the feeding mechanism. Ricoh
publication 53-34522 shows a sheet feeding device that includes reducing the
normal force on & stack of sheets in order to decrease multifeeds.

Light weight sheets having a low intersheet frictionﬂ characteristic
require & very small force to separate individual sheets from a stack. Further,
the retard force necessary to minimize the possibility of & 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, eurl 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 overcomes the above-mentioned 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 & sheet feeding area. A sensor detects the lead edge of a
sheet fed from & 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 normsal 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 invention will be apparent
as the following description proceeds and upon reference to the~drawiqgs, in
which: .- ‘ o e

Figure 1 is & schematic elevational view showmg: ‘tim electrophoto—

res

ent mveﬁtxon

P =

therein; T EE
Figure 2 is a schematic elevational view depicting tfn‘g sheet feéding

and separating apparatus of the present invention used in the Figure 1 priﬁiing
machine; and -

Figure 2A is & schematic elevational view illustrating the spring
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employed in & solenoid member used to pivot the sheet feeding and separating
apperatus of Figure 2. ’

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

Pigure 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 embodiment thereof, it will be understood that it
is not intended to limit the invention to that embodiment. On the contrary, it
is intended to cover all alternatives, modifications and equivalents as may be
inlcuded within the spirit and scope of the invention as defined by the
appended claims.

For a general understanding of the features of the present invention,
reference is had to the drawings. In the drawings, like reference numerals
have been used throughout to designate identical elements. Figure 1
schematically depicts the various components of an illustrative electrophoto-
graphic printing machine incorporating the sheet feeding and separating
apparatus of the present invention therein. i '

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
reference thereto.

As shown in Figure ], the illustrative electrophotographic printing
m&achine employs & beli 160 having & photoconductive surface thereon.
Preferably, the photoconductive surface is made from a selenium alloy. Belt
10 moves in the direction of arrow 12 to edvance successive portions of the
photoconductive surface through the various processing stations disposed about
the path of movement thereof.

Initially, a portion of the photoconductive surface passes through
charging station A. At charging station A, a corona generating device,
indicated generally by the reference numeral 14, charges the photoconductive
surface to a relatively high substantially uniform potential.

Next, the charged portion of the photoconductive surface is advanced
through imaging station B. At imaging station B, a document handling unit,
indicated generally by the reference numeral 15, positions original document 16

facedown over exposure system 17. The exposure system, indicated generally
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by reference numeral 17 includes lamp 20, which illuminates document 16
positioned on transparent platen 18. The light rays reflected from document 16
gre transmitted through lens 22. Lens 22 focuses the light image of original
document 16 onto the charged portion of the photoconduective 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 conteined within the originael 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 meagnification of the
original document being reproduced. Lens 22 moves in synchronism 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 collsted order in a
document stacking and holding tray. The documents are fed from the holding
tray, in seriatim, to platen 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 verious sizes and weights of paper or plastic containing information
to be copied. The size of the original document disposed in the holding tray
and the size of the copy sheet are measured.

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

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

After the electrostatic latent image recorded on the photoconductive
surface of belt 10 is developed, belt 10 advances the toner powder image to
transfer station D. At transfer station D, & copy sheet is moved into contaect

with the toner powder image. Transfer station D includes & corona generating
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device 30 which sprays ions onto the backside of the copy sheet. This attracts
the toner powder imege from the photoconductive surface of belt 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 signel indicative thereof to & microprocessor within
controller 38. Similarly, the holding tray of document handling unit 15 includes
switches thereon which detect the size of the original document and generate
an electricel signal indicative thereof which is transmitted also to & miero-
processor controller 38.

Fusing station E includes a fuser assembly, indicated generally by the
reference numeral 40, which permanently affixes the transferred powder
image to the copy sheet. Preferably, fuser assembly 40 includes a heated
fuser roller 42 and backup roller 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 selector. Depending upon the position of gate 48, the
copy sheets will either be deflected into & sheet inverter 50 or bypass sheet
inverter 50 and be fed directly onto & 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 orientation so that

the imaged side which hes been transferred and fused is face up. If inverter
path 50 is selected, the opposite is true, i.e., the last printed face is facedown.
Second decision gate 52 deflects the sheet directly into an output tray 54 or
deflects the sheet into a transport path 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 in 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 &nother in the
order in which they are copied.

0104086 .- .
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In order to complete duplex copying, the previously 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.
Conveyers 64 end 66 advance the sheet along a path which produces &n
inversion thereof. However, inasmuch 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
subseguent 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 photoconductive surface of belt 10 by the rotation of brush 68 in contact
therewith. Subseguent to cleaning, & discharge lamp (not sl_wwn) floods the
photoconductive surface with light to dissipate any residusl electrostaic
charge remaining thereon prior to the charging thereof for the next successive
imaging cycle.

Turning now to en aspect of the present invention, 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 dynamiec stack normeal force is shown as an.
This is & force applied to the paper stack 35 by feed belt 72 due to the feed
head balasncing around the pivot point 71 and the effect of drive torgues
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 component and the stack is a
eritical parameter. If F_ is too large, multifeeding and sheet damage will
occur. If an is too small, misfeeding will occur. In some feeders, such as the
present, the sheet is fed to & separtion 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
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force in order to reduce the tendency to drive & second sheet through the
separation station formed between feed beit 72 end reterd 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 an 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 & 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 & result, decreeses 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 resuilts, the
stack normal force is reduced from .5 to .1 1b. The force in the retard nip
glong with the reduced normal force will cause the belt to drive the first sheet
through the nip and into the take-éway 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 probability of a multifeed. Conversely, if
.the stack norinal foree has been reduced and sensor 82 does not detect & 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 .5 lb. in order to feed a sheet from the stack, i.e.,
the stack forece 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 cluteh is used to drive the feed belt and one cluteh 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 & 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 & second
clutch pulse to drive the sheet into the take-away rolls. An early feed belt
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restart Jogic is used with this independent drive system. The logic restarts the
feed belt (after wait time has elapsed) as soon &s there is no paper at the stack
normal forece relief sensor 82 or as soon &s there is no paper at the wait sensor
100, whichever occurs first. The wait sensor is also used as & jam detector.

In friction retard head 70 sheets are fed forward by the feed belt 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 reterd roll
means 77, contributes to the feeder's ability to handle & 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 slugs 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 invention, it should be understood that &
different feed means, such as, a roll, paddle wheel, etc., could replace the belt
and be used together with & dual roll retard nip if one desired.

The paper feeders 34 and 36 have a drag brake controlled retard roll
7%7. This is an unusual reterd feeder characteristic. The retard breke 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 Vp is > the free span
surface speed '\,’f > the nip surface speed Vn . 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 Vf value throughout the belt path. As the belt is bent
eround 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 surface is
compressed as the belt is bent around the retard roll relative to the N.A. and
the surface speed decreases.

What happens to & 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 performs. The feed belt surface speed at
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the idler is > the surface speed in the nip, so the portion of the sheet at the
idler is driven so &s to overtaeke 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 js weak enough, sheets will buckle and jam. Normal feeder
operating conditions without stack force relief(SFR), when feeding 13 1b. bond
paper, lead to paper jams of this type.

Now, lets review how the feeder of the present invention operates
with SFR (stack force relief) acting. When paper is present at SFR sensor 82
the an value is controlled to a low value. When no paper is present at the
SFR sensor the an value is increased. The high value of an is defined so that
the most difficult paper will feed reliably, i.e., not misfeed. The low value of
an is defined so that the lightest weight sheets will not be damaged with it
acting. The high and low values of an are independent. Sheet buckling could
occur whenever 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 piek off
idler 73 is inadequate to cause lightweight sheet buckling, therefore, light
weight sheet buckling will not oceur. It would appear that one could simply
select a lower value of an and not use SFR. However, the value of an which
avoids buckling light weight sheets (13 1b. bond) is too small for reliable heavy
weight sheet (110 1b.) feeding.

There are other system impacts associated with using SFR. These
relate to reducing multifeed failures and extending the life of a retard brake
Jocated within retard roll 77. Classic slug multifeeds 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 an. The higher the value of an
the greater the multifeed potential becomes. Reducing F_ reduces 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 belt tension is increased by increases in dynamic stack normal
forece an. So smaller values of an give smaller torques applied to the retard
roll. When the two sheets through applied torque exceeds the retard brake
torque, a multifeed results. As the breke is used by repeated sheet feeds, its
available torque is reduced. So reducing an extends brake life.
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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 F ., change is
accomplished 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 & stack of sheets in the past,
the pivoting feed head motion was used to move the feed belt away from the
sheets once a sheet had been fed. This required considerable cycle time. Feed
head mass and extent of motion required were ecritical. The motionless
approach of the present invention reduces cyele time requirements to a much
smaller value. In this concept the rebalancing solenoid plunger 81 in Figure 2A
is in 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 hes 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 an, occurs due to the low spring rate
of the spring module that includes spring 93.

The present paper feeder has duel modes of operation, i.e., in one
mode, it scts as a stack force relief means to relieve the stack normal foree
and prevent multifeeds. In enother 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, & motor is actuated to raise paper stack 35 which is mounted on
an elevator {not shown) until plunger 8! of sensor 80 contacts sbutment 89.
The sensor is adjusted such that the stack normal force of the idler and belt
against the stack 35 is .5 1b. when the elevator motor is stopped. This stack
height sensor combines smooth/frictionless linear motion with exacting
positional control. The sensor comprises, as shown in Figure 3A, housing 83
for a plunger 81 with drag forces on the plunger being controlled by eclearances,
part finish and material selection. The plunger 8l is in turn loaded by a
compression spring 84 and is made adjustable by serew or bushing 85 which
grounds the free end of the spring. The plunger has a flag 86 mounted on &

~ shoulder 87 which &s 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
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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 & paper feeder is
disclosed that enjoys a wide latitude in sheet feeding by the employment of
stack normal force relief (SFR) that is characterized by reduetion of the
applied normal foree to a stack to & lower level when paper is seen at a point
that is about 1/8 inch inside the feed, retard nip entrance. At that point, an
optical sensor detects the sheet and alters a pivoting feed head assembly
balence by applying an additional moment. The additional momeﬁt is applied
by & solenoid working through a low rate, preloaded spring module to the
pivoting feed head mssembly. When no paper is present at the sensor location,
the stack normel force is reset to the previous level.

By using this approach, a dynamic stack normel force adequate to
feed the most difficult sheets past the entrance guide can be applied to all
sheets until the sheets are capiured by the feed, retard nip. The reduced stack

normal force glso helps prevent multifeeding.

Key factors in keeping the response time required for SFR as small as
possible ere : 1) using & pre-loaded spring module between the solenoid case
and the feed head. 2) Using a low rate spring. 3) Using & much shorter
distance from the pivot point to solenoid action line than from the pivot point
.to stack normel force action line. The;e factors reduce response time by; 1)
making the entire balancing force available as soon as solenoid core motion
starts; 2) sllowing very small core travel so as to achieve g reliable force
output at the high end of solenoid capability; 3) making the minimum
achievable static stack forece with the device actuated close to zero and
reducing the variation in SFR bealance force with respect to elevator
increment position being fed from. These contribute to accurate, repeatable

balancing without head bounce and; 4) head mess is not a factor in response
time.

Reference is made to copending European patent application

No. corresponding to USSN 421018 and filed concurrently herewith.
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CLAIMS

1. A sheet feeding and separating apparatus for feeding and separating
individual sheets from a stack (35) of sheets, including an endless feeding and
separating belt (72) mounted for sheet feeding engagement with an edge of
the stack (35) of sheets and applying a normal force thereto, said feed belt
(72) being rotatably mounted between spaced supports (73, 74) to provide a
deformable unsupported section therebetween, & retard member (77) having
a supported curved frictional retard surface, said retard surface deformably
engaging said feed belt (2) in said unsupported section of said feed 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 (78) for automatically changing said
normal force, including 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.

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 feed 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 feed belt (72) against the stack if a sheet is

not pregrent within a predetermined time at said seperating retard nip.

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

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

-
.

&

s n‘_,S. * A method for feeding and separating a var;ety of sheets lndxvxdually
NS " from a,,stack (35) of sheets, using a feed means (70) adjacent an edge of the

L
*-  stack with sald feed means applying a predetermined normal force to said
: stack 1nc1{td1ng/a fx?st sheet from said stack to a retard nip (72, 77) and
* sensmg the presence of the sheet in close proximity to said retard nip,
charactenzed 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
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sensed with said feed means continuing to contact said stack 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.
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