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(57) Abstract: A system for rolling up a flexible sheet may include a frame; a friction element mounted on the frame, the friction 
element having an endless friction outer surface with a sheet- engaging portion positioned to engage an end of the flexible sheet lying 
in a substantially horizontal position relative to the frame; and a drive connected to the friction element to move the endless friction 
outer surface such that the sheet-engaging portions thereof move upwardly to engage the end of the flexible sheet and lift up and roll 
the end of the flexible sheet over on itself to form a roll.
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SYSTEM AND METHOD FOR ROLLING UP A FLEXIBLE SHEET

TECHNICAL FIELD

[0001] The disclosure relates to systems and methods for forming flexible sheets of 

material into a roll, and more particularly, to systems and methods for rolling up a flexible 

mat of erosion-prevention material.

BACKGROUND

[0002] Erosion is a natural process in which meteorological elements such as rain, wind, 

and snow remove soil, rock, and dissolved material from one location on the Earth’s crust 

and transport it to another location. Although erosion is a natural process, human activity 

may increase the rate at which erosion occurs in a localized area to many times the rate at 

which it would otherwise occur. For example, land surfaces adjacent man-made structures, 

such as the land adjacent roads, reservoirs, and artificially created waterways such as 

canals and drainage channels, are particularly susceptible to erosion because naturally 

occurring indigenous vegetation is removed in order to form the road shoulder, reservoir 

bank, canal bank, or drainage channel bank.

[0003] Erosion can be mitigated in these areas by remediation of the land surface 

adjacent the canal, road, or waterway by planting vegetation to replace the vegetation that 

was stripped away during construction of such man-made structures. However, there is a 

time interval between the planting of the replacement vegetation and the point at which the 

replacement vegetation is sufficiently dense and rooted to prevent further erosion of surface 

soil during which further erosion may occur.

[0004] Efforts have been made to retain the surface soil in place in these areas until such 

time as the replacement vegetation can mature to the point where the root structure and 

density of the replacement vegetation is sufficient to retain the surface soil in place. An 

example of such material is the flexible mat disclosed in United States Patent No. 

6,793,858 titled "Method and Apparatus for Forming a Flexible Mat Defined by 

Interconnected Concrete Panels," the entire contents of which are incorporated herein by 

reference. That patent discloses a flexible mat in the form of spaced, interconnected
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19 concrete panels or blocks held together by an open mesh of a polymeric material such as a geo­

grid.

[0005] The flexible mat is made by depositing concrete into rows of mold cavities of a rotating 

drum and embedding an open-mesh geo-grid into the concrete material in the cavities. The 

rotating drum lays the geo-grid material, embedded into the concrete panels or blocks, in the 

form of a flexible, elongate mat, on a horizontal surface, such as the ground. When formed, the 

flexible mat of this construction may be 4 to 20 feet in width and over 5,000 feet in length for a 

single continuous run of material.

[0006] In order to transport the flexible mat to the location where it is to be installed, it is 

necessary to cut the flexible mat into shorter length mats and then roll the shorter length mats 

into compact, coiled rolls that are placed on the flat beds of trucks, or in the trailer of a tractor 

trailer rig, or in the bed of a pickup truck by telehandlers and transported to the location of 

installation. Because the shorter length mats are comprised of a grid arrangement of concrete 

panels or blocks, the coiled rolls can be very heavy and the process of forming the coiled rolls by 

rolling up the mat can be labour intensive.

[0007] Accordingly, there is a need for a device that will roll lengths of flexible mat material into 

coiled rolls in an efficient and safe manner with a minimum of manual labour required.

SUMMARY

[0008] The present disclosure relates to a system and method for rolling up a flexible mat or 

sheet into a coil that can be placed on a truck bed and transported easily to an area where it is to 

be installed and unrolled.

[0008a] In a first aspect, the present invention provides a system for rolling up a flexible sheet 

on a horizontal surface, the system including: a frame; a friction element mounted on the frame, 

the friction element having an endless friction outer surface with a sheet-engaging portion 

positioned on the frame to engage an end of the flexible sheet lying on the horizontal surface; 

and a drive connected to the friction element to rotate the endless friction outer surface such that 

the sheet-engaging portions thereof move upwardly to engage the end of the flexible sheet on the
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19 horizontal surface and curl the end of the flexible sheet upwardly over on itself to form a roll on 

the horizontal surface.

[0009] In a second aspect, the present invention provides a system for rolling up a flexible sheet 

on a horizontal surface, the system including: a movable frame having first and second elongate 

guide walls, a transverse beam connected to the first and second guide walls such that the first 

and second guide walls are spaced apart sufficiently to straddle the sheet, and wheels supporting 

the guide walls; an axle rotatably mounted on the frame and extending between the first and the 

second guide walls; a plurality of discs mounted on the axle, the plurality of discs joined at outer 

peripheries thereof by a plurality of axially extending bars, the outer peripheries and bars 

forming an endless friction outer surface with a sheet-engaging portion positioned on the frame 

to engage an end of the flexible sheet when the end of the flexible sheet lying on the horizontal 

surface; a motorized cab attached to a side of the frame, the cab having front and rear axles 

extending across the cab and the frame, each of the front and rear axles having wheels mounted 

on an outboard side of the cab on one end and on an outboard side of the frame on an opposite 

end, wherein at least one of the front and rear axles is driven; and the motorized cab having a 

drive motor connected to rotate the axle and the plurality of discs and thereby rotate the friction 

wheels to move the endless friction outer surfaces of the plurality of friction elements such that 

the sheet-engaging portions thereof move upwardly so that the end of the flexible sheet is lifted 

up and rolled over on itself to form a roll on the horizontal surface by engaging the sheet­

engaging portions.

[0010] In a third aspect, the present invention provides a method for rolling up a flexible sheet 

on a horizontal surface, the method including: placing the flexible sheet unrolled and flat on the 

horizontal surface; rotating a friction element having an endless friction outer surface with a 

sheet-engaging portion, such that the sheet-engaging portions thereof move upwardly from the 

horizontal surface; bringing the rotating friction element into engagement with an end of the 

flexible sheet on the horizontal surface such that the upward movement of the sheet-engaging 

portions causes the end of the flexible sheet to curl upwardly back over a remainder of the sheet 

to begin the rolling up of the flexible sheet; and moving the rotating friction element in a 

direction toward the remainder of the flexible sheet, thereby causing the remainder of the flexible 

sheet to roll up into a spiral configuration on the horizontal surface.
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19 [0010a] Throughout this specification, unless the context requires otherwise, the word 

"comprise", or variations such as "comprises" or "comprising", will be understood to imply the 

inclusion of a stated element, integer or step, or group of elements, integers or steps, but not the 

exclusion of any other element, integer or step, or group of elements, integers or steps.

[0010b] Any discussion of documents, acts, materials, devices, articles or the like which has 

been included in the present specification is solely for the purpose of providing a context for the 

present invention. It is not to be taken as an admission that any or all of these matters form part 

of the prior art base or were common general knowledge in the field relevant to the present 

invention as it existed before the priority date of each claim of this specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Preferred embodiments of the present invention will be described, by way of examples 

only, with reference to the accompanying figures, wherein:

[0012] Fig. 1 is a perspective view of an embodiment of the system for rolling up a flexible 

sheet, taken from the front;

[0013] Fig. 2 is a perspective view of the system of Fig. 1, taken from the rear;

[0014] Fig. 3 is a detail perspective view of the system of Fig. 1;

[0015] Fig. 4 is a top perspective view of a detail of the system of Fig. 1;

[0016] Fig. 5 is a rear perspective view of a detail of the system of Fig. 1;

[0017] Fig. 6 is a side elevation of a rolled-up sheet of erosion-preventing material;

[0018] Fig. 7 is a perspective view of another embodiment of the disclosed system for rolling up 

a flexible sheet;

[0019] Fig. 8 is a front view of yet another embodiment of the disclosed system for rolling up a 

flexible sheet;
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19 [0020] Fig. 9 is a detail of the right side of the system shown in Fig. 8;

[0021] Fig. 10 is a detail of the left side of the system shown in Fig. 8;

[0022] Fig. 11 is a detail side perspective view of the cab and frame of the system shown in Fig. 

8; and

[0023] Fig. 12 is a detail front perspective view of the cab and frame of the system shown in Fig.

8.

DETAILED DESCRIPTION

[0024] As shown in Figs. 1 and 2, an exemplary embodiment of the disclosed system for rolling 

up a flexible sheet, generally designated 10, may include a frame, generally designated 12, and a 

friction element, which may take the form of individual elements 14, 16, 18, 20, 22, and 24, 

mounted on the frame. As shown in Fig. 3, one or more, and in an embodiment each, of the 

plurality of elements 14-24 (only elements 14-22 being shown in Fig. 3) may include an endless 

friction outer surface 26 having a sheet-engaging portion 28
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positioned to engage an end 30 of a flexible sheet 36 lying in a substantially horizontal 

position relative to the frame 12. In the application depicted in the drawing figures, the 

sheet 36 may take the form of an erosion-preventing mat of concrete blocks cast into a geo­

grid, known as tied concrete block. Such tied concrete block is described more fully in U.S. 

Serial No. 62/312979, filed March 24, 2016, the entire contents of which are incorporated 

herein by reference. An example of such a tied concrete block product is Flexamat®, sold 

by Motz Enterprises, Inc. of Cincinnati, Ohio.

[0025] The system 10 also may include a drive, generally designated 32, connected to the 

plurality of elements 14-24 to move the friction elements such that the sheet-engaging 

portions 28 thereof move upwardly so that the end 30 of the flexible sheet 36 may be lifted 

up and rolled over on itself to form a roll 34, as shown in Figs. 1 and 2.

[0026] In an exemplary embodiment, the frame 12 may be a moveable frame, such that 

the frame may move or be moved as the drive 32 moves the endless friction surfaces 26 to 

roll up an entire sheet 36 into a roll 34 in a continuous operation. In an exemplary 

embodiment, the frame 12 may include a transverse beam, generally designated 38, which 

may take the form of a pair of transverse beam elements 40, 42.

[0027] As shown in Figs. 1 and 2, the frame 12 may include first and second elongate, 

opposing guide walls 44, 46. The guide walls 44, 46 may be spaced apart sufficiently to 

straddle the width of the sheet 36. In an embodiment, the guide walls 44, 46 each may 

have a flat, inward-facing guide surface 47 (see Figs. 1, 3, and 5). The guide surfaces 47 

may be spaced apart from each other at or just slightly greater than the width of the flexible 

sheet 36. The frame 12 may include a plurality of support wheels 48, 50, 52, 54, 56, 58 

arranged in opposing pairs (48 and 50, 52 and 54, and 56 and 58) and rotatably mounted on 

outboard sides of each of the first and second elongate guide walls 44, 46. In an 

embodiment, the support wheels 48, 50 are mounted on the outboard sides of the forward 

ends (relative to the motion of the frame 12) of the guide walls 44, 46; support wheels 52, 

54 are mounted on outboard sides of the guide walls at mid-portions thereof; and support 

wheels 56, 58 are mounted on outboard sides of the guide walls at rear portions thereof.

[0028] In an exemplary embodiment, the plurality of elements 14-24 each may take the 

form of one of a plurality of friction wheels, which may be round, rotatably mounted on the
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19 frame, and the endless friction surface of each of the friction wheels may be an outer periphery 

of the wheel. In a particular exemplary embodiment, the friction wheels 14-24 may take the form 

of substantially round, rubber flap wheels. In a more detailed embodiment, one or more of the 

flap wheels 14-24 may take the form of a laminated wheel, such as Part Numbers 116 (tire) and 

117 (flange) for a Model 3414 Bush Hog, manufactured by Bush Hog, Inc. of Selma, Alabama. 

In still other embodiments, one or more of the elements 14-24 may take the form of a rubber tire, 

or a metal disk, which may be either solid or spoked, and may or may not have a metal band or a 

flexible friction band around the periphery, or a plastic or metal cylinder or pipe, the endless 

friction surface thereof which may or may not include a friction material such as rubber or a 

polymer, such as sprayed-on or painted on, or take the form of a sleeve slipped over the cylinder. 

In yet other embodiments, one or more of the plurality of elements 14-24 may take the form of 

an endless belt passing over one or more driven rollers.

[0029] As shown in Figs. 3 and 4, each of the plurality of friction wheels 14-24 (Fig. 1) may be 

mounted on and fixed to an axle 60 that may be rotatably mounted on the frame 12. In a 

particular exemplary embodiment, the axle 60 may be rotatably mounted to inboard surfaces of 

the first and the second guide walls 44, 46, respectively, and extend transversely of the frame, 

and is oriented parallel or substantially parallel to the transverse beam 38.

[0030] As shown in Fig. 4, the drive motor 32 may be mounted on the transverse beam 38, and 

in a particular exemplary embodiment, may be mounted on transverse beam element 42. The 

drive motor 32 may be a hydraulic motor that includes a drive sprocket 62 on an output shaft that 

is connected by a chain 64 to a driven sprocket 65 that is fixed on the axle 60. In other 

embodiments, the drive motor 32 may be an electric motor. The axle 60 may be rotatably 

connected to, and held in place by, a pair of channels 66, 68 that are attached as by welding to 

beam elements 40, 42 and extend longitudinally of the frame 12. The axle 60 may be attached to 

the channels 66, 68 by bearings (not shown).

[0031] As shown in Figs. 1 and 2, the system 10 may further include an engine 70 that may take 

the form of a small tractor, which in some embodiments may take the form of a crawler-carrier. 

In a particular exemplary embodiment, the engine 70 may take the form of an IC-35 Crawler 

Carrier manufactured by IHI Construction Machinery Limited of

6
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Yokohama, Japan. The engine 70 may provide power, either hydraulic or electric, to the 

drive motor 32 by way of hydraulic or electric cables, respectively.

[0032] The engine 70 may be connected to the frame 12 to move the frame toward the 

sheet 36 as the drive 32 moves the endless friction surfaces 26 of the plurality of elements 

14-24 upwardly, such that the end 30 of the flexible sheet 36 engages the sheet-engaging 

portions 28 and is lifted up and rolled over on itself to form a roll over the entire length of 

the sheet. The engine 70 may be connected to the frame 12 at a transverse center thereof to 

pivot about a vertical axis A shown in Fig. 4. In a particular embodiment, the engine 70 

may include a bracket 72, projecting from a center front bumper thereof, that engages a 

clevis 74 formed at a midpoint of the beam element 40 and is pivotally connected to the 

bracket 72 by a pin 76. Pin 76 coincides with axis A.

[0033] The disclosed method for rolling up a flexible sheet 36 may include first placing 

the flexible sheet 36 in an unrolled and flat state on a substantially horizontal surface, such 

as the ground 78 (Fig. 4). It is preferable that the ground be substantially or completely 

level and free of large debris. The hydraulic motor 32 which is powered by a hydraulic 

pump (not shown) that in turn is powered by the motor of the engine 70, and is supplied 

with hydraulic fluid through conduits 80, 82, is actuated to rotate the elements 14-24.

[0034] The rotating friction elements are brought into engagement with the end 30 of the 

flexible sheet 36 by the engine 70, which moves the frame 12 forward, that is, in a direction 

from right to left in Figs. 1 and 2. The upward movement of the sheet-engaging portions 

28 of the elements 14-24 causes the end 30 of the flexible sheet 36 to curl upwardly over a 

remainder of the sheet to begin rolling up the flexible sheet into the roll 34 shown in Figs. 1 

and 2. The process continues by moving the plurality of rotating friction elements 14-24 in 

a direction toward the remainder of the flexible sheet 36, that is, in a direction from right to 

left in Figs. 1 and 2, thereby causing the remainder of the flexible sheet to roll up into a 

spiral configuration. In one specific exemplary embodiment, the process may be initiated 

by manually folding over an end of the sheet 36, such as one transverse row of tied block, 

on itself to begin the roll, then bringing the rotating elements 14-24 into contact with the 

folded over end of the sheet 36. When finished, the roll 34 of coiled sheet 36 may appear as 

it does in Fig. 6.
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[0035] As the frame 12 is moved forwardly by the engine 70, the roll 34 that is being 

formed from the sheet 36 is maintained in an aligned configuration; that is, each successive 

coil of the roll is aligned laterally with the other coils of the roll. This is achieved by 

constraining the roll 34 between the vertical guide walls 44, 46 of the frame, which prevent 

the roll from becoming misaligned laterally as it is coiled. In an exemplary embodiment, 

the alignment of the coils of the roll 34 may be achieved by steering the engine 70 laterally, 

that is, to the left and/or to the right, to increase or decrease the rate at which the roll is 

being formed at one or the other ends of the roll 34. By steering the engine in this manner, 

it may be possible to utilize a frame 12' that does not include the guide walls 44, 46, as 

shown in an exemplary embodiment of the system 10' in Fig. 7.

[0036] Such a frame 12' may be propelled by an engine 70', connected by a bracket 72' 

pivotally connected to a transverse beam 38' that also supports a drive motor 32' that rotates 

an axle 60' on which are fixed friction elements 84, which may take the form of metal 

discs, optionally fitted with metal bands welded to their outer peripheries. The axle 60' may 

be rotatably attached to the transverse beam 38', that in turn is supported by wheels 56, 58, 

which are rotatably mounted thereto. The engine 70' may supply power, which in 

embodiments may be hydraulic power or electric power as required, to the drive 32', which 

may take the form of a hydraulic or electric motor, respectively.

[0037] Another exemplary embodiment of the system for rolling up a flexible sheet, 

generally designated 110, is shown in Figs. 8-12. That system 110 may include a frame 

112 on which is mounted a friction element that may take the form of a plurality of discs 

114. The discs 114 are shown in the exemplary embodiment as solid discs, but in other 

embodiments may be spoked discs, and in still other embodiments may take the form of a 

plastic or metal cylinder or pipe, or an endless belt. In exemplary embodiments, the discs 

may be made of metal, such as steel, or other materials such as plastic or nylon. Each of the 

discs 114 may have an endless friction outer surface 126 with a sheet-engaging portion 128 

positioned to engage an end of the flexible sheet 30 lying in a substantially horizontal 

position on the ground relative to the frame.

[0038] The system 110 may include a drive that may take the form of a hydraulic motor 

132. The hydraulic motor 132 may be mounted on and powered by an engine that may take 

the form of a traction vehicle 170. An exemplary example of such a traction vehicle 170 is 

8
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a modified skid-steer loader shown in Figs. 8-12. An example of a modified skid-steel 

loader is a Bobcat model SI75 skid-steer loader, in which the lift arms and bucket have 

been removed. The traction vehicle 170 may include a transverse beam, generally 

designated 138, that may take the form of a flat plate with upwardly curved front and rear 

faces.

[0039] The traction vehicle 170 may include first and second elongate, opposing guide 

walls 144, 146, respectively, spaced apart sufficiently to straddle the width of the sheet 36 

to be rolled into a coil. The guide walls 144, 146 each may be plate shaped and made of 

metal, such as steel. The first guide wall 144 may be attached to or mounted on the traction 

vehicle 170, as by welding, rivets, or screws. A transverse beam, which may take the form 

of a flat sheet 138, and which may be made of metal such as steel, with upturned front and 

rear edges, may be attached, as by welding, at a lateral side edge thereof to a side of the 

traction vehicle 170 opposite the first guide wall 144. The second guide wall 146 may be 

attached to an opposite lateral side edge of the flat sheet 138 by welding, rivets or screws.

[0040] A drive, that may take the form of hydraulic drive motor 132, may be connected 

to the friction element discs 114 to move the endless friction outer surfaces 126 thereof 

such that the sheet-engaging portions thereof move upwardly to engage the end of the 

flexible sheet 36 and lift up and roll the end 30 of the flexible sheet over on itself to form a 

roll 34 (see Fig. 6). In an embodiment, the drive 132 may rotate the plurality of discs 114. 

The discs 114 may be mounted on an axle 160 that is rotatably mounted on the frame 112. 

Optionally, the endless outer friction surfaces 126 may include elongate bars 127 that 

extend in an axial direction and are attached to the peripheries of two or more of the discs 

114. The bars 127 may be made of metal, such as steel, or a plastic, or carbon fiber 

reinforced plastic, and attached to the peripheries of the discs 114 by welding or by screws 

or a suitable adhesive, depending on the materials of the bars and discs. In an exemplary 

embodiment, the axle 160 may be rotatably mounted at its ends to the inboard surfaces of 

the opposing guide walls 144, 146 by bearings, and connected to the hydraulic motor 132 

by a chain and sprocket assembly 133, such that the motor rotates the axle 160 through the 

chain and sprocket assembly.

[0041] The frame 112 and vehicle 170 may be supported by a pair of front wheels 152, 

154 and a pair of rear wheels 156, 158. Wheels 152, 156 may be mounted on front and rear 
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extension axles 190, 192, respectively, which may be attached by front and rear couplings 

194, 196, respectively, to the drive axles 198, 200 of the traction vehicle 170 on which are 

mounted the front and rear wheels 154, 158, respectively. The front and rear extension 

axles 190, 192 may be rotatably attached to and supported by front and rear bearing plates 

202, 204, respectively, mounted on the sheet 138, and extend through and rotatably 

supported by the guide plate 146.

[0042] In exemplary embodiments, the method of rolling up a flexible sheet 36 by the 

system 10, 10', 110 may include rotating the plurality of friction elements 14-24, and 114 

(which may take the form of a plurality of rubber flap wheels or metal discs, the latter 

optionally fitted with elongate bars 127) in a direction counter to the direction toward the 

remainder of the flexible sheet 36 (i.e., counterclockwise in Figs. 3 and 12). Further, 

rotating the plurality of friction elements 14-24, and 114 may include rotating the shaft 60, 

160 mounted on the frame 12, 112 in which the shaft 60, 160 includes the plurality of 

round friction elements 14-24, and 114 fixed thereto. The movement of the plurality of 

rotating friction elements 14-24, and 114 in a direction toward the remainder of the 

flexible sheet 36 may include moving the frame 12, 112 in the direction toward the 

remainder of the flexible sheet, while the sheet remains immobile relative to the frame and 

on the ground 78.

[0043] The bringing of the plurality of rotating friction elements 14-24, and 114 into 

engagement with an end 30 of the flexible sheet 36 may include moving the frame 12, 112 

on which the rotating friction elements are mounted toward the end of the flexible sheet. As 

the frame 12, 112 moves to roll up the sheet 36 into a roll 34, successive coils of the roll 

may be kept aligned with each other because they are constrained by the guide walls 44, 

46, 144, 146. The result is the roll 34 shown in Fig. 6. In an embodiment, the method may 

be initiated by folding over a portion of the end 30 of the sheet 36 on itself, which may 

present a larger surface to be engaged by the friction elements 14-24, and 114. The 

remaining coiling may be effected automatically by the system 10, 10', 110.

[0044] In an embodiment of the method, the system 10, 110 may be used to roll a sheet, 

which may take the form of an erosion-preventing laminate mat 36, that is substantially 

less in width than the space between the guide walls 44, 46, and 144, 146. For example, 

the space between the guide walls 44, 46 and 144, 146 may be 16 feet, and the mat 36 may 

10



WO 2017/189714 PCT/US2017/029617

be 8 feet in width. In such a situation, a longitudinal edge of the mat 36, such as the right 

longitudinal edge, may be placed against the guide wall 46, 146 and the mat 36 contacted 

by and rolled only by those friction elements 20-24 (Fig. 1) that may contact the sheet, 

while the left longitudinal edge does not contact the guide wall 44, 144, or any other lateral 

constraint. In this manner, the system 10, 110 may be employed to roll sheets or mats 36 of 

any width less than the spacing between the guide walls 44, 46 and 144, 146.

[0045] In another exemplary embodiment of the method, the system 10, 10', 110 may be 

used to roll sections of a continuous sheet 36 of erosion-preventing laminate that has been 

cut into segments that may be on the order of 30 feet. It is also within the scope of the 

invention to utilize segments up to 80 feet or more. The system 10, 10', 110 may employ 

the foregoing method to roll an intermediate one of the segments into a coil 34, then, as 

that coil is being loaded on a truck (not shown), the engine 70, 170 may be reversed so that 

the system backs up over an adjacent segment and rolls up that segment. The engine 70 

then may back up a second time to roll up a segment adjacent the immediately previous 

segment and roll up that segment as the immediately previous segment is loaded onto a 

truck. In this fashion, the system 10 may be used continuously to roll up segments cut 

from a continuous sheet 36 of erosion-preventing mat that are lying end-to-end, without 

waiting for a rolled up segment of mat to be moved out of the way by loading it onto a 

truck.

[0046] While the systems and methods disclosed and described herein comprise 

exemplary embodiments of the system and method for rolling up a flexible sheet, it is to be 

understood that the invention is not limited to these precise systems and methods, and 

changes may be made therein without departing from the scope of the invention.
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19 CLAIMS:

1. A system for rolling up a flexible sheet on a horizontal surface, the system comprising:

a frame;

a friction element mounted on the frame, the friction element having an endless friction 

outer surface with a sheet-engaging portion positioned on the frame to engage an end of the 

flexible sheet lying on the horizontal surface; and

a drive connected to the friction element to rotate the endless friction outer surface such 

that the sheet-engaging portions thereof move upwardly to engage the end of the flexible sheet 

on the horizontal surface and curl the end of the flexible sheet upwardly over on itself to form a 

roll on the horizontal surface.

2. The system of claim 1, wherein the frame is movable as the drive moves the endless 

friction surface to roll up an entire sheet.

3. The system of claim 1 or 2, wherein the friction element includes a plurality of friction 

wheels rotatably mounted on the frame, wherein the endless friction surface of each of the 

friction wheels is an outer periphery of the wheel.

4. The system of claim 3, wherein the friction wheels are selected from a substantially 

round rubber flap wheel, a rubber tire, a solid or spoked metal disk, a plastic or metal cylinder or 

pipe, and an endless belt.

5. The system of claim 3 or 4, wherein the plurality of friction wheels is mounted on and is 

fixed to an axle rotatably mounted on the frame.

6. The system of any one of claims 1 to 5, wherein the frame includes a transverse beam.

7. The system of any one of claims 1 to 6, wherein the drive is in the form of a drive motor 

connected to rotate the friction element.

8. The system of any one of claims 1 to 7, wherein the drive is mounted on the transverse 
beam.
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19 9. The system of any one of claims 1 to 8, wherein the frame includes first and second 

elongate guide walls spaced apart sufficiently to straddle the sheet.

10. The system of claim 9, wherein the frame includes a plurality of support wheels rotatably 

mounted on outboard sides of each of the first and the second elongate guide walls.

11. The system of any one of claims 1 to 10, further comprising an engine connected to the 

frame to move the frame toward the sheet as the drive moves the endless friction outer surface 

upwardly, such that the end of the flexible sheet engages the sheet-engaging portions and is lifted 

up and rolled over on itself to form a roll over an entire length of the sheet.

12. The system of claim 11, wherein the engine is connected to a transverse center of the 

frame to pivot about a vertical axis.

13. A system for rolling up a flexible sheet on a horizontal surface, the system comprising:

a movable frame having first and second elongate guide walls, a transverse beam 

connected to the first and second guide walls such that the first and second guide walls are 

spaced apart sufficiently to straddle the sheet, and wheels supporting the guide walls;

an axle rotatably mounted on the frame and extending between the first and the second 

guide walls;

a plurality of discs mounted on the axle, the plurality of discs joined at outer peripheries 

thereof by a plurality of axially extending bars, the outer peripheries and bars forming an endless 

friction outer surface with a sheet-engaging portion positioned on the frame to engage an end of 

the flexible sheet when the end of the flexible sheet is lying on the horizontal surface;

a motorized cab attached to a side of the frame, the cab having front and rear axles 

extending across the cab and the frame, each of the front and rear axles having wheels mounted 

on an outboard side of the cab on one end and on an outboard side of the frame on an opposite 

end, wherein at least one of the front and rear axles is driven; and

the motorized cab having a drive motor connected to rotate the axle and the plurality of 

discs and thereby rotate the friction wheels to move the endless friction outer surfaces of the 

plurality of friction elements such that the sheet-engaging portions thereof move upwardly so 

that the end of the flexible sheet is lifted up and rolled over on itself to form a roll on the 

horizontal surface by engaging the sheet-engaging portions.

13



20
17

25
78

82
 22 Au

g 
20

19 14. A method for rolling up a flexible sheet on a horizontal surface, the method comprising: 

placing the flexible sheet unrolled and flat on a horizontal surface;

rotating a friction element having an endless friction outer surface with a sheet-engaging 

portion, such that the sheet-engaging portion thereof move upwardly from the horizontal surface;

bringing the rotating friction element into engagement with an end of the flexible sheet 

on the horizontal surface such that the upward movement of the sheet-engaging portion causes 

the end of the flexible sheet to curl upwardly back over a remainder of the sheet to begin the 

rolling up of the flexible sheet; and

moving the rotating friction element in a direction toward the remainder of the flexible 

sheet, thereby causing the remainder of the flexible sheet to roll up into a spiral configuration on 

the horizontal surface.

15. The method of claim 14, wherein moving the rotating friction element in a direction 

toward the remainder of the flexible sheet includes steering the rotating friction element 

sidewardly relative to the remainder of the flexible sheet to roll the sheet in an aligned spiral 

configuration.

16. The method of claim 14 or 15, wherein bringing the rotating friction element into 

engagement with an end of the flexible sheet includes placing the end of the flexible sheet 

between a first guide wall and a second guide wall positioned on each side of the rotating friction 

element; and moving the rotating friction element in a direction toward the remainder of the 

flexible sheet includes moving the first guide wall and the second guide wall on opposite sides of 

the flexible sheet so that opposite ends of the spiral configuration of the flexible sheet are 

confined laterally by the first guide wall and the second guide wall, thereby causing the 

remainder of the flexible sheet to roll up into an aligned spiral configuration.

17. The method of any one of claims 14 to 16, wherein rotating the friction element includes 

rotating a plurality of friction elements selected from a plurality of rubber flap wheels and a 

plurality of discs, the plurality of discs joined by axially extending bars in a direction counter to 

the direction toward the remainder of the flexible sheet.

18. The method of any one of claims 14 to 17, wherein rotating the friction element includes 

rotating a shaft mounted on a frame, the shaft having a plurality of substantially round friction 

elements fixed thereto.
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19 19. The method of claim 18, wherein moving the plurality of rotating friction elements 

toward the remainder of the flexible sheet includes moving the friction element toward the 

remainder of the flexible sheet, while the flexible sheet remains immobile relative to the frame.

20. The method of any one of claims 14 to 20, wherein bringing the rotating friction element 

into engagement with an end of the flexible sheet includes initially folding an end segment of the 

flexible sheet over on itself to make a folded end; then moving the rotating friction elements 

toward the folded end of the flexible sheet.
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