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SHEET FEEDING APPARATUS 

BACKGROUND OF THE INVENTION 
The present invention relates to apparatus for feed 

ing successive topmost sheets of a stack of sheets 
lengthwise into and along a predetermined path, for ex 
ample, into an electrostatic copying machine. More 
particularly, the invention relates to improvements in 
that device of a sheet feeding apparatus which engages 
and displaces successive topmost sheets of a stack of 
sheets so as to moveltheleading portions of successive 
topmost sheets into the range of advancing rollers or 
analogous transporting means which take over and 
continue the transport of sheets along the predeter 
mined path. Still more particularly, the invention re 
lates to improvements in intermittently driven rotary 
sheet feeding devices which are used in sheet feeding 
apparatus to engage successive topmost sheets of a 
stack of sheets and to move the leading portions of suc 
cessive topmost sheets. beyond the customary corner 
separators and/or front stops and into the range of pref 
erably constantly driven sheet advancing or transport 
ing means. . 

ln presently known sheet feeding apparatus, the top 
most sheet of a stack of sheets on a platform or an anal 
ogous carrier is engaged and displaced by a feeding de 
vice in the form of a feed roll which is provided with a 
peripheral layer consisting of elastomeric material and 
having a high coefficient of friction. The drive means 
for the feed roll includes an overrunning clutch which 
rotates the feed roll during the ?rst stage of a sheet 
feeding cycle. Once the leading portion of the topmost 
sheet which is being displaced by the feed roll reaches 
the advancing rolls, the sheet begins to rotate the feed 
roll because the speed of the sheet increases as soon as 
it is moved into the range of the advancing rolls. Such 
rotation of the feed roll under the action of the rapidly 
advancing sheet terminates as soon as the trailing edge 
of the sheet moves beyond the point of contact with the 
periphery of the feed roll. The latter thereupon bears 
against the next'to-the-topmost (second) sheet and its 
inertia suffices to cause at least'some lengthwise dis 
placement of the second sheet with the result that the‘ 
leading edge of the second sheet is deformed or other 
wise damaged by the front stop and/or by the corner 
separators. As a rule, the feed roll contacts the second 
sheet even before it becomes disengaged from the top 
most sheet because the elasticity of its peripheral por‘ 
tion and the force with which it bears against the top 
most sheet-are high enough to insure that the feed roll 
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trailing edgeof the topmost sheet advances beyond the ' 
elastic element. 
Another object of the invention is to provide the ap 

paratus with a novel and improved sheet engaging and 
feeding device and with novel means for automatically 
disengaging the elastic element of the feeding device 
from the topmost sheet of the stack in a predetermined 
angular position of the feeding device. 
A further object of the invention is to provide a sheet 

feeding apparatus which insures that the sheet or sheets 
below the topmost sheet of a stack cannot be deformed 
and/or otherwise damaged during removal of the top 
most sheet. ‘ 

An additional object of the invention is to provide a 
sheet feeding apparatus which is particularly suited for 
use as a means for delivering successive sheets of a 
stack of sheets into an electrostatic copying machine 
wherein the sheets receive powder images. . 

Still another object of the invention is to provide a 
sheet feeding apparatus which can be used for trans 
port of relatively thick, relatively thin, long, short, 
readily flexible or relatively stiff sheets without any 
damage to the sheets located below the sheet which is 
in the process of being moved off the stack. 
The invention is embodied in a sheet feeding appara 

tus which is particularly suited for transporting succes 
" sive topmost sheets of a stack of sheets into the range 
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is deformed to an extent'which suf?ces to bring about > 
a simultaneous engagement of the feed roll with the 
rearmost portion of the topmost sheet and with the ad 
jacent portion of the second sheet. This further in 
creases the likelihood of deformation of or other dam 
age to the second sheet. Such deformation is likely to 
interfere with proper transport of sheets through an 
electrostatic copying machine or through any other 
machine which is to receive successive sheets from a ‘ 

stack. 

SUMMARY OF THE INVENTION 

An object of the invention is to provide a novel and 
improved sheet feeding apparatus wherein the deform 
able elastic element of the rotary device which bears 
against the topmost sheet of a stack of sheets is auto 
matically disengaged from the topmost sheet before the 
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of sheet advancing rolls in an electrostatic copying ma 
chine whereby the leading portions of successive sheets 
must bypass corner separators and/or a front stop lo 
cated between the stack and the advancing rolls. The 
sheet feeding apparatus comprises a carrier (e.g., a 
platform) for a stack of sheets including a topmost 
sheet, a rotary feeding device including an elastically 
deformable preferably sleeve-like element having a pc 
ripheral surface which normally bears against the top 
most sheet of the stack on the carrier with a predeter 
mined force, and means for intermittently rotating the 
feeding device about the axis of the deformable ele 
ment'so that the latter moves the topmost sheet length- ' 
wise. The feeding device further includes a member 
which is arranged to disengage'the peripheral surface 
of the deformable element from the topmost sheet of 
the stack on the carrier in a predetermined angular po 
sition of the feeding device, namely, before the topmost 
sheet has been advanced to a position in which the de 
formed element could simultaneously engage the trail 
ing edge of the topmost sheet and an intermediate por 
tion of the next-following sheet. 
The deformable element preferably consists of a ma 

terial having a high coefficient of friction, and the dis 
engaging member may constitute or may include a rela 
tively small roller whose axis is parallel to the axis of 
the deformable element and which engages the top 
most sheet in the predetermined angular position of the 
feeding device. 

In accordance with a further feature ofthe invention, 
the line connecting the axis of the deformable element 
with the axis of the disengaging roller and the line in 
cluding the axis of the deformable element and being 
normal to the plane of the topmost sheet of the stack 

- on the carrier make (in the predetermined angular po 
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sition of the feeding device)‘ an angle alpha which satis 
?es the equation 

wherein M6 is the moment of frictional resistance of v 
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the roller, M A is the moment of frictional resistance of 
the deformable element, PA is the force with which the. 
deformable element normally bears upon the topmost 
sheet of the stack on the carrier, r6 is the radius of the 
roller, and rL is the distance between the axes of the de 
formable elementand the roller. 
The feeding device may further include a second rol 

ler which also engages the topmost sheet of the stack 
on the carrier in the predetermined angular position of 
the feeding device to further insure that the deformable 
element is out of contact with the topmost sheet before 
the trailing portion of the topmost sheet advances be 
yond the region of contact with the deformable ele 
ment. . 

The novel features which are considered as charac 
teristic of the invention are set forth in particular in the 
appended claims. The improved sheet feeding appara 

. tion has been removed from the body of the elastic ' 

tus itself, however, both as to its construction and its ' 
mode of operation, together with additional features 
and advantages thereof, will be best understood upon 
perusal of the following detailed description of certain 
speci?c embodiments with reference to the accompa 
nying drawing. - - 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a fragmentary side elevational view of a por 

tion of a conventional sheet feeding apparatus; 
FIG. 2 is a fragmentary side elevational view of a 

sheet feeding apparatus which embodies one form of, 
the invention; 7 
FIG. 3 is an end elevational view of the sheet feeding 

apparatus as seen from the right-hand side of FIG. 2; 
FIG. 4 is a fragmentary side elevational view of a 

sheet feeding apparatus which is constructed in accor 
dance with a second embodiment of the invention; and 
FIG. 5 illustrates the structure of FIG. 4 and further 

shows the means for rotating the sheet feeding device 
and the means for advancing successive topmost sheets 
beyond ‘the range of the sheet feeding device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 illustrates a portion of a conventional sheet 
feeding apparatus whereinan elastic feed roll 3’ is in 
the process of moving the topmost sheet 2 of a stack 1 
in the direction indicated by arrow C. The roll 3’. bears 
against the stack 1 with a force PA which can be gener 
ated by biasing the feed roll 3’ downwardly toward the 
stack 1 or by urging the stack upwardly against the feed 
roll. For example, the carrier or platform 50 which sup 
ports the stack 1 can be biased upwardly under the ac 
tion of one or more weights suspended on cables, pass 
ing over suitable pulleys, or the‘ platform 50 for the 
stack 1 can be urged upwardly by one or more springs. 
FIG. 1 illustrates that stage of forward transport of 

the topmost sheet 2 when the feed roll 3' (which is 
driven intermittently to rotate in the direction indi 
cated by arrow Alengages the trailing portion 2a of the 
topmost sheet 2 as well as the adjacent intermediate 
portion of the next-following second sheet 2A. The de 
formability of the feed roll 3’ is amply suf?cient to in 
sure that the feed roll simultaneously engages the 

' sheets 2 and 2A. Due to its engagement with the sheet 
2A, the feedlroll 3 causes this sheet to move forwardly 
and to have its leading portion deformed by conven 
tional corner separators such as those shown at 17, 18 
in FIG. 5. The leading portions of successive sheets are 
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4 
caused to enter the nip of two advancing rolls (such as 
the rolls 14, 15 of FIG. 5) which thereupon transport 
the sheets through an electrostatic copying or other 
machine wherein or in combination with which the 
sheet feeding apparatus is being put to use. 
FIGS. 2 and 3 illustrate a portion of a sheet feeding 

apparatus which is constructed and assembled in accor 
dance with a ?rst embodiment of the invention. The ro 
tary sheet feeding device comprises ashaft 6 which 
supports a cylindrical metallic core 19 surrounded by 
a sleeve-like elastic element 3 (hereinafter called 
sleeve) having axially parallel peripheral ribs to en 
hance its sheet feeding action. A segment-shaped por 

sleeve 3 so that the latter exhibits a flat 30 located in 
a plane which is parallel to the axis of the shaft 6. The 
core 19 or the shaft 6 carries a disk 20 provided with 
an eccentric pin or shaft 4 for a disengaging member 
here shown as a-small roller 5 which is held against 
axial movement away from'the disk 20 by a split ring 
21. As shown, a portion of the disengaging roller 5 ex 
tends beyond the flat 3a of the elastic sleeve 3. The rol 
ler 5 may consist of steel and is preferably provided 
with a highly polished cylindrical peripheral surface. 
The material of the sleeve 3 has a high 'coef?cient of 
friction. 1 

The sleeve 3 is assumed to feed the topmost sheet 2 
of the stack 1 on the platform or carrier 50 in the direc 
tion indicated by arrow C. In the angular-position of the 
sheet feeding device shown in FIG. 2, the leading edge 
portion K of the ?at 3a engages the upper side of the 
topmost sheet 2 simultaneously with the peripheral sur 
face of the disengaging roller 5. The leading portion of 
the topmost sheet 2 is assumed to have moved into and 
beyond the nip of the advancing rolls 14, 15 shown in 
FIG. 5 so that the sleeve 3 is rotated by the advancing 
rolls by way of the sheet 2. The'arrow A indicates the 
direction of rotation of the sleeve 3. If the sleeve 3 were 
to rotate beyond the angular position shown in FIG. 2, 
the edge portion K vwould be lifted off the upper side of 
the topmost sheet 2. This can take place (i.e., the sheet 
feeding device can assume a predetermined angular po 
sition in which the sleeve 3 is lifted off the sheet 2 by 
the roller 5) if the moment of rotation furnished by the 
roller 5 suf?ces, namely, if the various forces acting 
upon the sleeve 3 and roller 5 are related to each other 
in the following way: 
The moment of rotation acting upon the sleeve 3 in ~ 

the direction indicated by arrow A is determined by the 
lever arm rL (i.e., the distance between the axes 3 and 
5) times cos a and produces a force PL whose maxi 
mum value depends on the moment MG of frictional re 
sistance of the roller 5 and its radius r6. The force PL 
can be de?ned as follows: ' 

PL : MG/I'G. 

(l) 

The maximum moment of rotation which tends to turn 
the sleeve 3 in the direction indicated by arrow A is My 
and can be expressed as follows: , 

My: MG . rL . COSa/rG. 

(Z) 

The moment of rotation M" which tends to rotate the 
sleeve 3 counter to the direction indicated by arrow A , . 



3,866,903 
5 

is determined by the force PA, which equals rL times sin 
a. This moment of rotation can be expressed as follows: 

(3). 

It is further necessary to overcome the moment M A of I 
frictional resistance of the sleeve 3. The condition for 
a standstill of the sleeve 3 can be expressed by the fol 
lowing equation: 

MA 5 MG . rL . cosa/ra —— PA‘ .rL . sina 

(4) 

wherein 

sin a Z l/PA (MG . cosoz/rG —- MA/rL). 

(5) 

By proper selection of the angle a which is a function 
of rL and r6, it is possible to‘ invariably prevent further 
rotation of the sleeve 3 beyond the position shown .in 
FIG. 2. As the topmost sheet 2 continues to move in the 
direction indicated by arrow C, it merely rotates the 
disengaging roller 5 whose deformability is minimal or 
non-existent and whose external surface is sufficiently 
smooth so that its coefficient of friction is also negligi 
ble. Consequently, the diverging rollerS cannot entrain 
the second sheet 2A when the trailing portion of the 
topmost sheet 2 has been advanced beyond the lower 
most point on the peripheral surface on the disengaging 
roller 5. It is further possible to select the magnitude of 
the angle a in such a way (i.e., to make this angle so 
small) that the sleeve 3 is prevented from rotation be 
yond the position of FIG. 2 and that the pressure which 
the edge portion K exerts upon the topmost sheet 2 is 
much smaller than the pressure previously exerted by 
the preceding part of the periphery of the sleeve 3. this 
insures that the wear on the edge portion K is minimal 
so that the sleeve 3 can stand long periods of use. 

It will be noted that the angle a is enclosed by a line 
which connects the axes of the sleeve 3 and disengaging 
roller 5 and a line which includes the axis of the sleeve 
3 and is normal to the plane of the topmost sheet 2 of 
the stack of sheets on the carrier or platform 50. 
The wear upon the edge portion K can be completely 

eliminated if the sheet feeding device of the apparatus. 
is constructed in a manner as illustrated in FIG. 4 
wherein the disk 20 carries two cylindrical rollers 5 and 
7. The shaft for the roller 7 is shown at 8. The roller 5 
is rotatable on or with its shaft 4 with a minimum of 
friction. On the other hand, the roller 7 offers a much 
higher resistance to rotation about its axis (with or rela 
tive to the shaft 8). It is even possible to ?xedly mount 
the shaft 8 in the disk 20 and to ?xedly secure the roller 
7 to the shaft 8. The line connecting the axes of the 
shafts 4, 6 makes with the line connecting the axes of 
the shafts 6, 8 an angle 2 a. This angle is halved by the 
direction in which the force PA acts when the periph 
eral surfaces of the rollers 5 and 7 engage the upper 
side of one and the same sheet of the stack 1 (e.g., the 
illustrated topmost sheet 2). i 
The roller 7 should offer a relatively high resistance 

to rotation about its axis because, otherwise, the sleeve 
3 would turn only to the angular position shown in FIG. 
5 in which the edge portion K of the ?at 3a continues 
to abut against the topmost sheet 2 and slides there 
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along as the latter is being pulled by the advancing rolls 
l4 and 15. Furthermore, the sleeve 3 would have to 
complete a relatively large angular movement in the di 
rection of arrow A prior to starting with the feed of the 
second sheet 2A in order to move the edge portion K 
into engagement with the upper side of the sheet 2A 
and to transport the latter into the range of the advanc 
ing rolls l4, 15. 
Were the sleeve 3 to turn beyond the angular position 

shown in FIG. 4 under the action of the topmost sheet 
2 which is being pulled by the rolls 14, 15, the roller 7 
would have to be lifted off the sheet 2. This is pre 
vented by the moments of rotation which were de 
scribed in connection with FIG. 2. Thus, there develops 
a moment which tends to rotate the sleeve 3 in the di 
rectionof arrow A and which is due to the action of the 
force P, upon the lever arm rL times cos a. Further 
more, there develops a moment which tends to rotate 
the sleeve 3 in a direction counter to that indicated by 
the arrow A and is determined by the force PA ' acting 
on the lever arm rL'times sina. The difference of the 
two moments tends to overcome the moment MA of 
frictional resistance of the sleeve 3. 

It will be noted that the roller 7, which offers greater 
resistance to rotation about the axis of the shaft 8, is lo 
cated ahead of the roller 5 (which offers lesser resis 
tance to rotation about the axis of its shaft 4) as consid 
ered in the direction (arrow A) of rotation of the de 
formable sleeve 3 in order to move the sheets 2, 2A, 
etc. into the range of the advancing rolls 14 and 15. 
Due to its high resistance to‘ rotation about the axis of 
the shaft 8, the roller 7 causes the sleeve 3 to turn about 
the axis of the shaft 6 until the topmost sheet 2 is simul 
taneously engaged by the peripheral surfaces of the rol 
lers 7 and 5. The line including the axis of the sleeve 3 
and halving the shortest distance between the axes of 
the rollers S and 7 is then normal to the plane of the 
sheet 2, i.e., such line coincides with the normal direc 
tion of pressure of the sleeve 3 upon the sheet 2. 

If the angle alpha is selected in a manner as described 
in connection with FIGS. 2 and 3, the feeding device of 
FIGS. 4 and 5 is automatically held against further rota 
tion in the direction of arrow A as soon as the periph 
eral surface of the roller 5 comes into contact with the 
topmost sheet 2, i.e., when the feeding device assumes 
the predetermined angular position of FIG. 5. By prop 
erly selecting the angle alpha, one can greatly reduce 

1 the pressure with which the roller 7 bears against the 
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sheet 2 and hence the frictional resistance which the‘ 
roller 7 offers to lengthwise transport of the sheet 2 
under the action of the advancing rolls 14 and 15. Since 
the feeding device reaches the predetermined angular 
position of FIG. 5 when the sheet 2' is engaged by the 

_ roller 7 as well as by the roller 5, the angular movement 
which is necessary to move the sleeve 3 into frictional 
engagement with the sheet 2A (upon completed move 
ment of the sheet 2 beyond the range of the sleeve 3) 
is relatively small. 7 
The provision of the flat 3a on the peripheral surface 

of the sleeve 3 insures that the angle alpha (which de 
termines the moment tending to rotate the sleeve 3 
counter to the direction indicated by the arrow A) can 
be relatively large without risking a contact between 
the sleeve 3 and the sheet 2 in the space between the 
rollers 5 and 7. 
FIG. 5 further shows the manner in which the sleeve 

3 is driven to transport successive sheets 2, 2A, etc., of 
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the stack 1 into the nip of the advancing rolls 14,15. 
The core 19 carries a gear 13 which meshes with a gear 
segment 12a provided on a lever‘ 12 fulcrumed at 12b. 
The lever 12 is articulately connected with a rod 11 
which is reciprocated by a crank or cam, not shown, to 
thereby pivot the lever 12 back and forth. The gear 13 
can rotate the sleeve 3 in the direction of arrow A 
through the intermediary of an overruning clutch 13a. 
When the lever 12 pivots clockwise,the gear 13 rotates 
the sleeve 3 in a counterclockwise‘ direction by way of 
the clutch 13a whereby the peripheral surface of the 
sleeve 3 feeds the topmost sheet 2 in the direction of 
the arrow C and into the range of the advancing rolls 
14, 15. During movement in the direction of arrow C, 
the topmost sheet 2 causes its front corner portions to 
flex and to thus bypass the corner separators 17, 18. 
Such bypassing of the corner separators 17, 18 is facili 
tated by‘ the provision of a front stop 16 against which 
the front edges of the sheets forming the stack 1 abut. 
As the sleeve 3 pushes the topmost sheet 2 forwardly, 
the center of the foremost partof such sheet bulges up 
wardly immediately behind the front stop 16 and the 
corner portions move above and beyond the corner 
separators 17, 18. , - _ 

As soon ‘as the frontportion of the sheet 2 is engaged 
and entrained by the advancing rolls 14, 15, the sheet 
2 begins to rotate the sleeve 3 atan elevated speed so 
that the sleeve continues to rotate in the direction of 
arrow A. This is made possible by the provision of the 
overrunning clutch 13a. At the same time, the lever 12 
continues to pivot in a clockwise direction under the 
action of the rod 11. The angular movement of the 
sleeve 3 in the direction of arrow A is terminated when 
the topmost sheet 2 is engaged by the disengaging roller 
5. ' ' 

, The axial length of the sleeve 3 ‘is normally substan 
tially less than the width of a sheet. If desired, the shaft 
6 can carry two or more coaxial elastic sleeves 3. If the 
shaft 6 carries a single sleeve .3, the latter is located 
centrally of the stack 1, i.e., midway between the longi 
tudinally extending marginal portions of the sheet 2. If 

. the shaft 6 carries several sleeves v3, they are preferably 
distributed uniformly across the width of the topmost 
sheet 2. - 

An important advantage of the improved sheet feed 
ing apparatusis that it preventsethe sleeve or sleeves 3 
from ?exing or bulging the second sheet 2A while the 
topmost sheet 2 is being transported into the range of 
the advancing rolls l4, 15. In other words, the appara 
tus insures that the sheet 2A is not caused to bulge im 
mediately behind the front stop 16 of FIG. 5 in re 
sponse to forward transport of the topmost sheet 2_ and‘ 
at that stage of forward transport of the sheet 2 when 
the sleeve 3 would normally engage the sheet 2A be¢ 

‘ hind the trailing edge of the sheet 2 (see the sleeve 3' 
of FIG. 1). Feeding of sheets without any deformation 
of the second sheet during forward transport of the top 
most sheet is of particular importance in'electrostatic 
copying machines as well as in all such machines or ap 
paratus wherein the sheets of a stack should be fed indi 
vidually to one or more treating stations. In an electro 
static copying machine, the interval between the trans 
port of a preceding sheet (2) and the transport of the 
next sheet (2A) can be relatively long so that, if the 
sheet 2A has been deformed in response to forward 
transport of the topmost sheet 2, the deformation of the 
second sheet is likely to be permanent due to the length 
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of the interval which elapses before the sheet 2A is ac 
tually cairsedlq advancegbgyond the front stggl? and 
corner separators 17, 18. ' ' 

Permanentdeformation of sheets which are fed into - 
an electrostatic copying machine is particularly unde- ' 
sirable because each sheet must be brought into full ' 
surface-to-surface contact with the drum which carries 
the powder image. Such powder image must be trans 
ferred onto the sheet which is held in contact with the 
drum. Furthermore, the sheet with a powder image 
thereon must be transported through a fusing or ?xing 
station and proper fusing of the powder image is either 
dif?cult or impossible if the sheet is permanently de 
formed before'it reaches the fusing unit. Eventual de 
formation of the leading portion ofv a sheet which is 
being transported from a stack into and through a 
copying or like machine is of lesser importance if the 
sheet is being transported by grippers which pull the 
sheet through one or more processing stations. In such 
feeding apparatus, the sheet is normally ?attened due 
to the'pull of grippers so_ that even a permanent defor 
mation might not be as damaging as when the sheet is 
being pushed by advancing rolls in a manner as illus 
trated in FIG. 5. l _ 

The improved sheet feeding apparatus can be used 
with particularadv'antage in or with relatively small 

- copying or like machine which are'not provided with 
sophisticated and hence expensive means for insuring 
accurate registry of successive sheets with various in 
strumentalities at one or more treating stations. Thus, 
a relatively large and complex printing, copying or like 
machine is invariably provided with adjustable corner 
separators, adjustable sheet feeding rolls, adjustable 
grippers and/or other means which receive successive 
sheets by simultaneous formation of compensating 
bulges in a manner well known from the art. However, 
even if the advancing means for- successive sheets is as 
simple as shown in FIG. 5, it is often desirable to feed 
successive sheets 2, 2A, etc. into the nip of the advanc 
ing rolls 14, 15 while forming each sheet with a com 
pensating bulge and by using an electromagnet or the 
like to rapidly start the rolls l4, 15 at the exact moment 

2 when the rolls are ready to move the leading edge of 
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each sheet into the ?rst treating station in an optimum 
position for transfer onto the sheet of a complete pow 
der image or other information. 

In-the embodiment of FIGS. 2 and 3, the distance rL 
plus r6 need, not exceed the radius of the round portion 
of the sleeve 3 so that the feeding 'device need not 
“hobble” in the course of the next-following rotation 
under the action of the lever ,11 in order to advance the 
second sheet 2A into the range of the rolls 14, 15. The 
same holds true for the rolls 5 and 7 of FIGS. 4 and 5. 
However, it is equally within the purview of the inven 
tion-to use in the'improved feeding apparatus a sleeve 
3 which does not have a ?at 3a and which is associated 
with a disengaging roller 5 or with rollers 5, 7 in such 
a way that a portion of each roller extends beyond its 
preferably roughened peripheral surface. Such appara 
tus can employ a simpler sleeve but the operation of the 
feeding device involves some hobbling of the truly cy 
lindrical sleeve due to the fact that the roller or rollers 
5, 7 extend'beyond its peripheral surface. ' 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can, 
by applying current knowledge, readily adapt it for var 
ious applications without omitting features which fairly 
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constitute essential characteristics of the generic and 
speci?c aspects of our contribution to the art and, 
therefore, such adaptations should and are intended to 
be comprehended within the meaning and range of 
equivalence of the claims. 
What is claimed as new and desired to be protected 

by Letters Patent is set forth in the appended claims: 
1. In a sheet feeding apparatus, particularly for trans 

porting successive topmost sheets of a stack of sheets 
into the range of sheet advancing means in an electro 
static copying machine whereby the leading portions of 
successive topmost sheets must bypass corner separa 
tors and front stops, a combination comprising a carrier 
for a stack of sheets including a topmost sheet; a rotary 
feeding device including a topmost sheet; a rotary feed 
ing device including an elastically deformable element 
having a peripheral surface normally bearing against 
the topmost sheet of the stack on said carrier, the mate 
rial of said element having a high coef?cient of friction; 
and means for rotating said device about the axis of 
said element so that said element moves the topmost 
sheet lengthwise, said feeding device further including 
a disengaging member arranged to disengage said pe 
ripheral surface of said element from the topmost sheet 
in a predetermined angular'position of said feeding de 
vice, said disengaging member including a roller having 
a portion extending beyond the peripheral surface of 
said element and an axis which is parallel to the axis of 
said element, said roller engaging the topmost sheet of 
the stack on said carrier in said predetermined angular 
position of saidfeeding device, the line connecting the 
axis of said element with the axis of said roller and the 
line including the axis of said element and extendng at 
right angles to the plane of the topmost sheet of the 
stack on said carrier making in said predetermined an 
gular position of said feeding device an angle alpha 
which satis?es the equation - 

sin a = l/PA (MGcos a/rG — MA/rL), 

wherein M9 is the moment of frictional resistance of 
said roller, M A is the moment of frictional resistance of 
said element, PA is the bias of said element-upon the 
topmost sheet of the stack on said carrier, r6 is the ra 
dius of said roller, and rL is the distance between the 
axes of said element and said roller. 

2. A combination as defined in claim 1, wherein said 
peripheral surface of said element has a ?at located in 
the region of sid disengaging member and facing the 
topmost sheet of the stack on said carrier in said prede 
termined angular position of said feeding device. 

3. A combination as defined in claim 2, wherein said 
roller extends at least in part radially beyond said ?at 
of said peripheral surface. 

4. In a sheet feeding apparatus, particularly for trans 
porting successive topmost sheets of a stack of sheets 
into the range of sheet advancing means in an electro 
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static copying machine whereby the leading portions of . 
successive topmost sheets must bypass corner separa- ’ 
tor and front stops, a combination comprising a carrier 
for a stack of sheets including a topmost sheet; a rotary 
feeding device including an elastically deformable ele 
ment having a peripheral surface normally bearing 
against the topmost sheet of the stack on said carrier, 
the material of said element having a high coef?cient of 
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friction; and means for rotating said device about the 
axis of said element so that said element moves the top 
most sheet lengthwise, said feeding device further in 
cluding a disengaging member arranged to disengage 
said peripheral surface of said element from the top 
most sheet in a predetermined angular position of said 
feeding device, said disengaging member including a 
?rst roller having a portion extending beyond the pe 
ripheral surface of said element and an axis which is 
parallel to the axis of said element, said ?rst roller en 
gaging the topmost sheet of the stack on said carrier in 
said predetermined angular position of said feeding de 
vice and said feeding device further comprising a sec 
ond roller engaging the topmost sheet of the stack on 
said carrier in said predetermined angular position of 
said feeding device, the axis of said second roller being 
parallel to the axis of said ?rst roller, at least one of said 
rollers being rotatable about the respective axis in re 
sponse to engagement with the topmost sheet of the 
stack on said carrier and the opposition which said one 
roller offers to rotation about the respective axis being 
less than the opposition offered by the other of said rol 
lers to rotation about the axis of said other roller. 

5. In a sheet feeding apparatus, particularly forvtrans— 
porting successive topmost sheets of a stack of sheets 
into the range of sheet advancing means in an electro~ 
static copying machine whereby the leading portions of 
successive topmost sheets must bypass corner separa 
tors and front stops, a combination comprising a carrier 
for a stack of sheets including a topmost sheet; a rotary 
feeding device including an elastically deformable ele 
ment having a peripheral surface normally bearing 
against the topmost sheet of the stack on said carrier, 
the material of said element having a high coef?cient 
of friction; and means for rotating said device about the 
axis of said element so that said element moves the top 
most sheet lengthwise, said feeding device further in 
cluding a diseggaging member arranged to disengage 
said peripheral surface of said element from the top 
most sheet in a predetermined angular position of said 
feeding device, said disagaging member including a 
?rst roller having a portion extending beyond the pe— 
ripheral surface of said element and an axis which is 
parallel to the axis of said element, said first roller 
enaging the topmost sheet of the stack on said carrier 
in said predetermined angular position of sid feeding 
device and said feeding device further comprising a 
second roller engaging the topmost sheet of vthe stack 
on said carrier in said predetermined angular position 
of said feeding device, the axis of said second roller 
being parallel to’ the axis of said ?rst roller, the lines re 
spectively connecting the axis of said element and said 
?rst roller and the axes of said element and said second 
roller making an angle 2 alpha wherein the angle alpha 
satis?es the equation - 

sin a =_ l/PA (Mccosa MA)/rG rL, 

wherein M6 is moment of frictional resistance of said 
?rst roller, M A is the moment of frictional resistance of 
said element, Pg isthe bias of said element upon the 
topmost sheet of the stack on said carrier, r,; is the ra 
dius of said ?rst roller and rL is the distance between 
the axes of said element and said ?rst roller. 
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