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SHEET COMBER 

This invention relates generally to an apparatus for remov 
' ing sheets one at a time from a pile of sheets and more particu 

larly to a comber assembly for use in separating one sheet 
from a next adjacent sheet on a pile of sheets. 

It is a known practice to use suckers for lifting and feeding 
sheets one at a time from a pile of sheets. Problems have been 
encountered due to the suckers drawing air through the upper 
or top sheet so that suction is applied to the lower sheets. This 
“striking through” or penetrating of the top or upper sheet 
results in more than one sheet being lifted at the same time by 
the suckers. To prevent a transfer of a plurality of sheets at 
one time by the suckers, comber assemblies have been used to 
provide a slight separation between the top sheet and the next 
adjacent lower sheet at the areas where the top sheet is en 
gaged by the suckers. 
These comber assemblies usually include a wheel which is 

moved into engagement with the upper sheet. The wheel is 
then rotated to form small buckles or rises in the sheets. The 
small buckles or rises provide a slight separation at the area 
where a sucker engages the top sheet. The separation is effec 
tive to enable air to enter between the top sheet and the next 
adjacent lower sheet so that the sucker can lift only one sheet 
at a time. One known type of comber and sucker arrangement 
is illustrated in US. Pat. No. 3,076,648 to Taylor. 

I-Ieretofore, these known comber assemblies have been 
somewhat unsatisfactory in their operation due to the forma 
tion of “shine" marks on the sheets. These “shine” marks are 
caused by relative rotation between the comber wheel and the 
sheet. Thus, during operation of these known comber assem 
blies, the comber wheel is brought to engagement with a top 
sheet and is rotated relative to the top sheet to form a slight 
buckle in the sheet. During this relative rotation, the comber 
wheel tends to bumish the top sheet and thereby forms the ob 
jectional “shine” marks on the sheet. 

Accordingly, it is an object of this invention to provide a 
new and improved method and apparatus for use in separating 
one sheet of a pile of sheets from a next adjacent sheet 
wherein the formation of “shine” marks on the sheets is 
eliminated or at least minimized. 
Another object of this invention is to provide a new and im 

proved comber assembly for use in feeding sheets one at a 
time from a pile of sheets wherein the comber assembly in 
cludes a comber member which is pressed downwardly and 
sidewardly against an upper sheet in such a manner as to tend 
to minimize relative movement between the comber member 
and the upper sheet. 
Another object of this invention is to provide a new and im 

proved comber assembly for use in separating one sheet of a 
pile of sheets from a next adjacent sheet, wherein the comber 
assembly includes a comber member and a drive means for 
pressing the comber member against a sheet and effecting 
translational movement of the comber member and the en 
gaged portion of the sheet to thereby tend to separate the 
sheet from a next adjacent sheet on a pile of sheets. 
Another object of this invention is to provide a new and im 

proved method of separating an upper sheet of a pile of sheets 
from a next adjacent sheet wherein the method includes the 
steps of pressing a comber member against the upper sheet 
and effecting contemporaneous translational movement of 
both the engaged portion of the upper sheet and the comber 
member while retaining the comber member against rota 
tional movement. 
These and other objects and features of the invention will 

become more apparent upon the consideration of the follow 
ing description taken in connection with the accompanying 
drawings wherein: 

FIG. I is a schematic elevational view of a comber assembly 
constructed in accordance with the present invention, the 
comber assembly being shown in a retracted or inactive condi 
tion; 

FIG. 2 is a schematic elevational view illustrating the 
comber assembly of FIG. 1 in an operated condition in which 
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2 
it engages a top or upper sheet of a pile of sheets and buckles 
or bulges the top sheet upwardly to separate the top sheet 
from the next adjacent lower sheet; 

FIG. 3 is a schematic elevational view of the comber as 
sembly after an initial part of an upward or return stroke of the 
comber assembly during which it is moved from the operated 
position of FIG. 2 to the retracted position of FIG. 1; 

FIG. 4 is a plan view, taken generally along the line M of 
FIG. 3, further illustrating the structure of a comber assembly; 
and 
FIG. 5 is a schematic elevational view of a second embodi 

ment of the comber assembly. 
The present invention provides a comber assembly for use 

in separating an upper sheet from a next adjacent lower sheet 
on a pile of sheets. The comber assembly includes a comber 
member which is mounted on one end of a leaf spring and is 
moved downwardly into engagement with the upper sheet by a 
reciprocating drive assembly. Upon continued downward 
operation of the drive assembly, the spring is de?ected and 
pushes the comber member and the engaged portion of the 
upper sheet to one side to thereby form a small buckle or rise 
in the sheet. This small buckle or rise separates the upper 
sheet from the next adjacent lower sheet at an area where the 
upper sheet is engaged by a sucker assembly for feeding sheets 
one at a time. 

A comer assembly 10 embodying the present invention is il 
lustrated in FIG. 1 in association with a sucker assembly 12 for 
feeding sheets one at a time from a pile 14 of sheets. The 
comber assembly 10 cooperates with the sucker assembly 12 
to at least partially separate an upper sheet 18 from the pile 14 
by forming a buckle or rise 20 in the upper ‘sheet 14 (see FIG. 
2). The buckle 20 is formed before the sucker assembly 12 is 
operated to apply suction to the upper sheet 14 at the buckle. 
The formation of the buckle 20 provides a space 22 between 
the upper sheet 18 and the next adjacent lower sheet 24. This 
space 22 enables air to enter between the separated sheets 18 
and 24 to prevent the lower sheet 24 from being sucked or 
drawn upwardly with the upper sheet 18 by the well—known 
operation of the sucker assembly 12. 

In accordance with the present invention, the comber as 
sembly l0 minimizes the formation of “shine” marks on the 
upper sheet 18'by minimizing relative movement between a 
comber member or wheel 28 and a portion of the upper sheet 
18 engaged by the comber member. To this end, the comber 
member 28 is mounted on a free end portion 30 of a leaf 
spring 32 having an opposite end portion 34 connected to a 
base member 86. To provide for movement of the comber 
member 28 into and out of engagement with the upper sheet 
18, the base 36 is mounted on a reciprocatable support 
member or pushrod 40 which forms a part of a suitable drive 
assembly (not shown). This drive assembly is operated in con 
junction with the sucker assembly 12 so that suction is applied 
to the upper sheet 18 by the sucker assembly 12 only after the 
comber assembly 10 has been operated to form the buckle or 
rise 20 in the manner illustrated schematically in FIG. 2. 

Immediately before the upper sheet 18 is to be fed from the 
pile 14, the comber assembly 110 is moved downwardly by the 
pushrod 40 toward the pile from the inactive or retracted posi 
tion shown in FIG 1 to a transitory intermediate position 
similar to that shown in FIG. 3. At this transitory intermediate 
position, a lower surface portion 44 of the comber member 28 
engages a portion 46 of the upper sheet 18. Continued 
downward movement of the pushrod 40 presses the comber 
member 28 against the upper sheet 18 and de?ects the spring 
32 to the position illustrated schematically in FIG. 2. This 
de?ection of the spring 32 causes the comber member 28 to 
be moved through a combing stroke or distance 50 (FIG. 2) 
transversely to the direction of the downward stroke of the 
pushrod 40. During this translational or sideward movement 
of the comber member 28 through the distance 50, the 
comber member presses against the upper sheet 18 and pushes 
the upper sheet to the left (as viewed in FIG. 1) to form the 
upwardly projecting buckle or bulge 20 (FIG. 2). 
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To minimize the formation of “shine" marks on the upper 
sheet 18, the comber member or wheel 28 is retained against 
rotation about an axle 54 as the comber member is moved 
sidewardly through the combing stroke or distance 50. To this 
end, a stop member 56 on the comber member or wheel 28 
engages a support block 58 to which the axle 54 and free end 
30 of the spring 32 are connected. Therefore, when the 
comber member 28 is moved sidewardly through the distance 
50, the stop member 56 engages the support block 58 to 
prevent counterclockwise rotation of the comber member 
about the axle 54. 

Since the comber member 28 is retained against rotational 
movement about the axle 54 by the stop member 56, the trans 
lational or sideward movement of the comber member 28 
through the combing stroke or distance 50 results in the en 
gaged portion 46 of the sheet member 18 being moved 
through substantially the same distance. Of course, this 
minimizes movement of the comber member 28 relative to the 
engaged portion 46 of the upper sheet 18. By minimizing the 
relative movement between the engaged portion 46 of the 
upper sheet 18 and the comber member 28, the comber as 
sembly I0 minimizes the formation of objectionable “shine” 
marks on the upper surface of the sheet 18. 
As was previously explained, once the buckle 20 has been 

formed by operation of the comber assembly 10, the suction 
assembly 12 applies suction to the upper sheet 18 at the 
buckle 20. The space 22 between the upper sheet 18 and the 
next adjacent lower sheet 24 enables air to enter between the 
sheets at the buckle 20 and thereby prevents the lower sheet 
from being sucked or drawn up against the upper sheet by the 
operation of the sucker assembly 12. After suction has been 
applied to the buckle 20 by the sucker assembly 12, the 
comber assembly 10 is retracted back to the initial position il 
lustrated in FIG. 1. Although this movement of the comber as 
sembly back to the initial position of FIG. I occurs in a quick, 
single stroke of the pushrod 40, the retraction of the comber 
assembly may be considered as occurring in two steps during 
the single stroke of the pushrod 40. During the ?rst step, the 
comber member 28 is moved from the operated position illus 
trated in FIG. 2 to a partially retracted transitory position il 
lustrated in FIG. 3. 
To further minimize any tendency to form "shine" marks on 

the upper sheet 18, the comber wheel 28 is rolled along the 
upper surface of the sheet 18 as the comber assembly 10 
moves from the operated position illustrated in FIG. 2 to the 
partially retracted intermediate position illustrated in FIG. 3. 
This rolling or rotational movement of the comber member 28 
results from a releasing of the spring 32 by an initial upward 
movement of the pushrod 40 through a distance illustrated 
schematically at 62 in FIG. 3. As the spring 32 is released and 
the previous deflection of the spring eliminated, the comber 
member 28 reverses its previous sideward or translational 
movement. During the reverse sideward movement, the 
comber member 28 rolls along the upper sheet 18, in a 
generally clockwise direction as viewed in FIG. 3. This 
clockwise rotation causes the stop member 56 to move away 
from the support block 58 (see FIG. 3). It should be noted that 
this rotational movement of the comber member or wheel 28 
about the axle 54 occurs without substantial slipping between 
the comber member and the upper sheet 18. Therefore, the 
portion 46 of the' sheet 18 remains in the position to which it 
was pushed or shoved by the previous downward stroke of the 
pushrod 40. This enables the buckle 20 to remain in the sheet 
even after the comber assembly 10 is partially retracted from 
the operated position shown in FIG. 2 to the transitory inter 
mediate position shown in FIG. 3. 

After the comber assembly 10 has been moved from the 
operated condition shown in FIG. 2 to the partially retracted 
condition shown in FIG. 3, continued upward movement of 
the pushrod 40 lifts the comber member 28 off the upper sheet 
18. The comber member or wheel 28 is then rotated in a coun 
terclockwise direction (as viewed in FIG. 3) by a biasing 
spring 66 (see FIG. 4). This counterclockwise rotation returns 
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4 
the comber member 28 to its initial position wherein the stop 
member 56 engages the support block 58 (see FIG. 1). 
To provide for rotational movement of the comber member 

of wheel 28 when the comber member is lifted off the upper 
sheet 18, the biasing spring 66 is connected at one end to a 
spring block 68 ?xedly mounted on the axle 54 (FIG. 4) about 
which the comber member rotates. The opposite end of the 
biasing spring 66 is connected, at 72, to the comber member 
or wheel 28 and urges the stop member 56 into engagement 
with the support block 58. Of course, the spring 66 is relative 
ly weak so that its biasing in?uence is easily overcome to ena 
ble the comber member or wheel 28 to roll along the upper 
sheet 18 when the comber assembly 10 is moved from the 
operated condition of FIG. 2 to the partially retracted or inter 
mediate condition of FIG. 3. 
To minimize slipping or a relative movement between the 

comber member of wheel 28 and the upper sheet 18 when the 
comber assembly 10 is operated from the retracted condition 
of FIG. 1 to the operated condition of FIG. 2, the comber 
member 28 includes a pair of rubber tires or rings 76 (see FIG. 
4). These rubber tires or rings have a higher coefficient of fric 
tion than does a metallic rim 78 on which the tires 76 are 
mounted. The relatively high coef?cient of friction of the tires 
76 minimizes any tendency of the comber member 28 to slip 
across the upper surface of the sheet 18 as the comber 
member 28 is being moved through the combing stroke or 
distance 50 (see FIG. 2). Of course, the comber member 28 
could be provided with a peripheral surface having a relatively 
high coefficient of friction by means other than the use of the 
tires 76. 
A pin or shaft 82 is mounted on the support block 58 to 

limit the extent of translational or sideward movement of the 
comber member 28. Thus, when the comber member 28 has 
been moved through the desired combing stroke or distance 
50 (see FIG. 2) a head portion 84 of the pin 82 engages a stop 
portion 88 of the base 36 to thereby limit further de?ection of 
the spring 32. By so limiting the de?ection of the spring 32, 
the comber member 28 is retained against further transla 
tional movement along the pile 14. To enable the combing 
stroke or distance 50 to be varied, the pin 82 has a threaded 
end portion 92 which engages the support block 58 and a lock 
nut 94. By turning the pin to move the head 84 outwardly from 
the stop portion 88 of the base 36, the combing stroke or 
distance 50 through which the comber member 28 is moved is 
increased. Similarly, by rotating the pin 82 to move the head 
84 inwardly toward the stop portion 88 of the base 36, the 
combing stroke or distance 50 through which the comber 
member 28 is moved is decreased. 
To the end of more fully illustrating the present invention, a 

second embodiment 100 of the comber assembly is illustrated 
in FIG. 5. Since the embodiment of the comber assembly illus 
trated in FIG. 5 includes many elements which are similar to 
those of the comber assembly illustrated in FIGS. 1-4, nu 
merals similar to those used to designate the elements of FIGS. 
1-4 will be used to designate the elements of the comber as 
sembly 100 of FIG. 5. However, to avoid confusion, the suffix 
letter —a —will be added to the numerals used in association 
with the embodiment of FIG. 5. 
The comber assembly 100 includes a comber member 28a 

which is mounted on a free end portion 30a of a leaf spring 
32a. An opposite end portion 340 of the leaf spring 320 is ?x 
edly connected to a base 36a which is moved under the in 
?uence of a reciprocatable pushrod or support member 40a of 
a suitable drive assembly (not shown). When the support 
member is moved downwardly, the comber member 280 is 
pressed against an upper sheet 18a on a pile 14a of sheets. 
Continued downward movement of the pushrod 40a results in 
the spring 32a being de?ected in much the same manner as 
was previously explained in connection with the‘ spring 32 of 
the embodiment of FIGS. I—4. De?ection of the spring 320 
causes the comber member 28 to be pushed or shoved side 
wardly, toward the left (as viewed in FIG. 5), with a transla 
tional movement or combing stroke which forms a buckle or 
rise 20a in the first sheet 18a. 
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After the buckle or rise 200 has been formed by the opera 
tion of the comber 1100, a sucker assembly 12a applies suction 
to the buckle 20a to securely engage the upper sheet 18a. The 
pushrod 40a is then moved upwardly from the operated posi~ 
tion shown in FIG. 5 to a retraCted position (not shown) to 
reverse the previous translational movement of the comber 
member 280. It should be noted that a peripheral surface 102 
of the comber member 280 will tend to be dragged or moved 
across the upper surface of the sheet 18a as the comber as 
sembly 100 is retracted. However, since the suction assembly 
12a will, by the time the comber assembly 100 is retracted, 
have applied suction to the buckle portion 20a of the sheet 
180, the sheet will not be pulled out of engagement with the 
sucker assembly 12a. 

In view of the foregoing description, it can be seen that the 
comber assemblies 10 and 1100 include pushrods 40 and 40a 
which are reciprocated to operate the comber assemblies and 
thereby forrn'buckles 2t) and 20a in the upper sheets 18 and 
118a of the piles of sheets 114 or 14a. The buckles 20 and 20a 
separate the upper sheets 18 and 180 from the next adjacent 
lower sheets so that operation of the sucker assemblies 12 and 
12a feeds one sheet at a time to suitable apparatus associated 
with the sucker assemblies. To enable the comber assemblies 
10 and 100 to form the buckles 20 and 20a without forming 
“shine” marks on the upper sheets 18 and 18a, the comber as 
semblies 10 and 100 include comber members 28 and 28a 
which are mounted on free ends 30 and 30a of leaf springs 32 
and 32a. Downward movement of the pushrods 40 and 40a 
causes the springs 32 and 32a to be de?ected to thereby effect 
translational or'sideward movement of the comber members 
28 and 28a. The comber members 28 and 280 are provided 
with an outer peripheral surface having a relatively high coef 
ficient of friction so that there is substantially no effective 
movement between the comber members 28 and 28a and the 
engaged portion of the upper sheets 18 and 18a during the 
sideward movement of the comber members. 
The operation of the comber assembly 10 has been 

described herein as involving two effective steps during retrac 
tion of the comber assembly from the operated position of 
H6. 2 to the retracted position of FIG. 1. During the first step, 
the comber member or wheel 28 is rotated from the operated 
position shown in FlG. 2 to the partially retracted position 
shown in FIG. 3 as the pushrod 40 is moved upwardly through 
the distance 62. During the second step, the comber assembly 
10 is lifted upwardly from the partially retracted position of 
FIG. 3 to the retracted position of FIG. 1. Although it is be 
lieved that this is a correct explanation of the operation of the 
comber assembly R0, the speed at which the comber assembly 
is operated makes it very difficult to determine exactly what 
occurs when ‘the comber assembly 10 is moved from the 
operated position of FIG. 2 to the retracted position of FIG. 1. 
Therefore, although a particular mode of operation of the 
comber assembly 10 has been set forth herein, the invention is 
not to be considered as being limited to any theory as to the 
particular modeof operation of the comber assembly. 

Having described my invention, 1 claim the following: 
1. A comber assembly for use in separating one sheet of a 

pile of sheets from a next adjacent sheet, said comber as 
sembly comprising a base, a leaf spring ?xedly connected at 
one end portion to said base and having a free end portion 
which is movable relative to said base, comber means ?xedly 
mounted on said free end portion of said leaf spring for move 
ment therewith relative to said base upon de?ection of said 
leaf spring relative to said base, and drive means for moving 
said base toward the pile of sheets from an initial position in 
which said comber means is spaced from the pile of sheets to a 
position in which said comber means engages the one sheet on 
the pile of sheets and for de?ecting said leaf spring relative to 
said base by continuing movement of said base toward the pile 
after said comber means has engaged the one sheet to move 
said free end portion of said leaf spring and said comber 
means in a direction away from the path of movement of said 
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6 
base through a distance determined by the extent of move 
ment of said free end portion of said leaf spring relative to said 
base to thereby form a buckle in the one sheet. 

2. A comber assembly as set forth in claim 1 further includ 
ing means operatively interconnecting said free end portion of 
said leaf spring and said base to limit movement of said free 
end portion of said leaf spring and said comber means relative 
to said base. 

3. A comber assembly as set forth in claim 1 wherein said 
comber means includes a wheel and mounting means ?xedly 
connected to said free end portion of said leaf spring for sup 
porting said wheel for rotational movement relative to said 
leaf spring. 

4. A comber assembly for use in separating one sheet of a ' 
pile of sheets from a next adjacent sheet, said comber as 
sembly comprising a base, drive means for moving said base 
toward and away from he pile of sheets, a rotatable comber 
wheel, means for operatively connecting said comber wheel to 
said base for movement therewith relative to the pile, for mov 
ing said comber wheel outwardly from said base to an ex 
tended position in response to movement of said base toward 
the pile with said comber wheel in engagement with the one 
sheet, and for moving said comber wheel inwardly toward said 
base from the extended position in response to movement of 
said base away from the pile, and stop means operatively con— 
nected to said comber wheel for retaining said-comber wheel 
against rotation relative to the one sheet during movement of 
said comber wheel outwardly toward the extended position to 
thereby enable said comber wheel to form a buckle in the one 
sheet and separate it from the next adjacent sheet during the 
outward movement of said comber wheel to the extended 
position, said stop means being ineffective to retain said 
comber wheel against rotation relative to the one sheet during 
movement of said comber wheel inwardly toward said base 
from the extended condition so that said comber wheel rolls 
over the one sheet as said comber wheel moves inwardly 
toward said base to thereby facilitate maintenance of the 
buckle in the one sheet. 

5. A comber assembly as set forth in claim 4 wherein said 
stop means includes a nonrotatable stop surface and a stop 
member operatively connected to said comber wheel for rota 
tion therewith relative to said base, said stop member being 
disposed relative to said stop surface such that rolling of said 
comber wheel along the one sheet during outward movement 
of said comber wheel toward the extended position is 
prevented by engagement of said stop member with said stop 
surface during rolling of said comber wheel along the one 
sheet as said comber wheel moves inwardly from the extended 
position. 

6. A comber assembly as set forth in claim 5 wherein said 
drive means is operable to move said base away from the pile 
for a distance sufficient to move said comber wheel out of en 
gagement with the pile, said comber assembly further includ 
ing spring means for rotating said comber wheel to move stop 
member into engagement with said stop surface after said stop 
member has moved away from said stop surface during inward 
movement of said comber wheel from the extend position and 
after said comber wheel has moved out of engagement with 
the pile. 

7. A comber assembly as set forth in claim Al wherein said 
means for operatively connecting said comber wheel to said 
base includes a leaf spring having one end portion ?xedly con 
nected to said base and mounting means ?xedly connected to 
the free end portion of said leaf spring for rotatably supporting 
said comber wheel. 

8. A comber assembly as set forth in claim 4 wherein said 
comber wheel includes a rim and annular tire means mounted 
on said rim and having a friction surface for engaging the sheet 
and retarding relative movement between an engaged portion 
of the sheet and said comber wheel during outward movement 
of said comber wheel to the extended position. 


