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ABSTRACT

The inVehtion provides an apparatus for unloading rolled material from a

~ cantilevered support mandrel including a first guide rail éXtending generally parallel to
the cantilevered support mandrel, a second guide rail exteﬁding generally perpendicularly
to the cantilevered support mandrel, and a carrier for recei'ving rolled material from the
mandrel, the carrier being adapted and configured for movement along the first axis
relative to the support mandrel and generally vertical movement along the second guide
rail relative to the support mandrel. The invention also provides a method of unloading

rolled material from a cantilevered support mandrel.
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SYSTEM, APPARATUS AND METHOD FOR UNLOADING ROLLED MATERIAL

FROM A SUPPORTING STRUCTURE

e _ o ——————————————————— s

[0001] This application claims priority to United States Provisional Patent

Application Serial No. 60/668,924 filed on April 6, 2005 which is incorporated by

reference herein in its entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to an apparatus for unloading rolled material.
Particularly, the present invention is directed to an apparatus and method for unloading

rolled material from a cantilevered support mandrel.

Description of Related Art

[0003] A variety of unloading devices are known 1n the art for unloading or
relocating rolled material. Of such devices, many are directed to unloading devices
including a carrier, which moves or unloads the rolled material after the mandrel on
which the rolled material is wound retracts from the rolled material.

[0004] For decades the converting industry has employed slitting machinery to
convert webs of paper, foam, fabrics, nonwovens, tape, and other materials into desired

widths. Once converted, the finished material is wound into relatively large rolls that are

supported on a mandrel of a rewind stand or a similar apparatus. In general, the rolls of
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finished material are relatively heavy and require special handling equipment to facilitate
their removal from the rewind stand. The prior art is replete with handling equipment for
this purpose.

[000S] One example is the invention of U.S. Pat. No. 6,260,787 to Michel et al.,
the disclosure of ‘which 1s incorporated herein by reference in its entirety. The invention
in Micﬁel provides a carrier which supports the rolled material while the mandrel on
which the rolled material retracts. Once the mandrel has fully retracted, thé rolled
matenal is then removed via the carrier.

[0006] Other examples include unloading devices that include a v-shaped carrier
for accommodating the rolled material. Many of these v-shaped carriers rotate to
facilitate unloading the rolled material from a support structure, moving it to a
conveyance, and then unloading the rolled material by rolling it onto the conveyance.

Examples of this type of device include U.S. Pat. No. 3,905,496 to Reeder, U.S. Pat. No.

5,158,639 to Washizaki, and U.S. Pat. No. 5,400,720 to Stevens.

[0007] - Further examples of unloading devices for rolled material are of the
general type of a hand truck or forklift configuration, as exemplified by U.S. Pat. No.
5,743,?03 to Nakajima.

[0008] - Such conventional systems generally have been considered satisfactory for
their intended purpose. However, it is well known that such systems have limitations as
to the width and weight of the rolls they can readily handle. The apparatus, systems and

methods disclosed herein overcome these and other disadvantages.
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SUMMARY OF THE INVENTION

- [0009] The purpose and advantages of the present invention will be set forth in
and apparent from the description that follows. Additional advantagés of the invention
will be realized and attained by the methods and systems particularly pointed out in the
written description and claims hereof, as well as from the appended drawings.

[0010] To achieve these and other advantages and in accordance with the purpose
of the invention, as embodied herein and broadly described, the invention includes an
apparatus for unléading rolled material from a cantilevered support mandrel defining a
first axis. The apparatus includes a first guide rail extending generally parallel to the
cantilevered support maﬁdrel. The apparatus further includes a second guide rail
extending genera‘llly perpendicularly to the cantilevered support mandrel. The apparatus
also includes a carrier for receiving rolled material from the mandrel, the carrier being
adapted and configured for movement along the first and second guide rails.

[0011] In accordance with a further aspect of the invention, the apparatus can
further comprise ’ellthird guide 'rail, wherein the third guide rail is generally parallel to the
second guide rail, and wherein the carrier 1s adapted and configured for generally vertical
movement along the second and third guide rails.

[(0012] In accordance with another aspect of the invention, the carrier can be
adapted and configured to be positioned underneath the rolled material to facilitate
removal of the rolled material from the cantilevered support mandrel.

[0013] In accordance with still another aspect of the invention, an apparatus is

provided including a roll transfer cart adapted to transport the rolled material from the



CA 02541919 2006-04-05

roll transfer apparatus to a location remote from the roll transfer apparatus, wherein the
controller 1s progfammable to eject the rolled material from the carrier onto the cart.
[0014] The invention also includes a method for unloading rolled material from a
cantilevered support mandrel defining a first axis. The method includes a step of moving
a carrier along a generally vertical direction to a height lower than the height of the
bottom of the rolléd material. The method also includes a step of moving the carrier
along the first axis to a position below the rolled material. The rnethéd includes a step of
moving the carrier vertically upward into contact with the rolled material to support the
weight of the rolled niaterial. The method further includes removing the rolled material
from the cantilevered support mandrel by moving the carrier horizontally away from the
mandrel along the first axis.

[0015] In further acchdance with the invention, the method can further include

the step of ejecting the rolled material from the carrier by rotating the carrier about an

axis parallel to an axis of the rolled material.

[0016] In still further accordance with the invention, the step ot ejecting can
include ejecting the rolled material onto a transfer cart. .

10017] Thf: invention also includes a machine readable program for controlling a
roll transfer appa;‘atus for unloading rolled material from a cantilevered support mandrel.

The machine readable program includes means for operating the roll transfer apparatus to

remove the rolled material from the cantilevered support mandrel using the carrier.
[0018] It is to be understood that both the foregoing general description and the

following detailed description are exemplary and are intended to provide further

explanation of the invention claimed.
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[0019] ' The accompanying drawings, which are incorporated in and constitute part
of this speciﬁcatioh, are included to illustrate and provide a further understanding of the

method and system of the invention. Together with the description, the drawings serve to

explain the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is an isometric view of a portion of a first representative

embodiment of an apparatus for unloading rolled material from a cantilevered support

mandrel in accordance with the present invention, at a first step of operation.

[0021] . FIG. 2 is an isometric view of the embodiment of FIG. 1 at a second step
of operation. .
[0022] FIG. 3 is an isometric view of the embodiment of FIG. 1 at a third step of
operation.

[0023] . FIG. 4 is an isometric view of the embodiment of FIG. 1 at a fourth step of
operation.

' [0024] FIG. 5 is an isometric view of the embodiment of FIG. 1 at a fifth step of
operation. | .
[0025] - FIG. 6 is an 1sometric view of the embodiment of FIG. 1 at a sixth step of
operation.
[0026] FIG. 7 is an isometric view of the embodiment of FIG. 1 at a seventh step
of operation. ’
[0027] FIG. 8 is an isometric view of the embodiment of FIG. 1 at an eighth step
of operation.
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[0028] - FIG. 9 is an isometric view of the embodimént of FIG. 1 at a ninth step of
. operation.
10029] FIG. 10 is an isometric view of the embodiment of FIG. 1 at a tenth step of
Qperation. '
[0030] FIG. 11 is an isometric view of the embodiment of FIG. 1 at an eleventh

step of operation.

[0031] FIG. 12 is an isometric view of the embodiment of FIG. 1 at a twelfth step
of operation.
[0032] FIG. 1 is an isometric view of the embodiment of FIG. 1 at a thirteenth

step of operation.

[0033] FIG. 14 is an isometric view of the embodiment of FIG. 1 at a fourteenth

step of operation.

[0034] | FIG. 15 is an isometric view of the embodiment of FIG. 1 at a fifteenth

step of operation.

[0035] FIG. 16 is an isometric view of the embodiment of FIG. 1 at a sixteenth

step of operation.

[0036] FIG. 17 is an isometric view of the embodiment of FIG. 1 at a seventeenth

step of operation.

[0037] FIG. 18 is a side view of a portion of a device made in accordance with

the invention depicting an operator station.

[0038] FIG. 19 is a view of another embodiment of a device made in accordance

with the invention before unloading a roll of rolled material.
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[0039] FIG. 20 1s a view of the embodiment of FIG. 19 immediately prior to

removing rolled material from a mandrel with a pusher arm rotated into contact with the

rolled material.

[0040] FIG. 21 is a view of the embodiment of FIG. 19 while pushing rolled

material off of the mandrel using a pusher arm.

DETAI.LED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0038] | Reference will now be made in detail to the presént preferred
embodiments of the invention, an example of which is illustrated in the accompanying
drawings. The method énd corresponding steps of the invention will be described in
conjunction with the detailed description of the system.
[0039] | The devices, methods, and machine-readable programs presented herein
may be used for unloading rolled material. The present invention is particularly suited
for unloading rol}ed materiai from a cantilevered support mandrel, such as the
cantilevered support mandrel of a rewind stand or other support structure.
{0040} In accordance with the invention, a system for unloading rolled material
from a support mandrel is provided, which includes, among other things, a carrier for
receiving rolled material from the mandrel, the carrier being mounted for movement
along a horizontal axis to remove one or more rolls of rolled material from a supporting
mandrel and subsequently transport the rolled material to a spaced location, wherein the
carrier is adapted to deposit the rolled material at the spaced location. In one
embodiment of the subject invention, the spaced location is a conveyor upon which the

rolled material is deposited. In another embodiment of the subject invention, the spaced
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location is a roll tfahsfer cart upon which the wound rolls of material are deposited, and
which :gubsequentljr transports the wound rolls to a conveyor where they are subsequently
deposited.

[0041] Preferably, the carrier has a contoured support surface for accommodating
one or more rolls of rolled material and a pusher arm is preferably associated with the
carrier to strip the rolled material from the supporting mandrel as the carrier moves along
the horizontal axis. Preferably, the carrier is mounted for movement along a vertical axis
to readily position the carrier relative to the rolled material, the conveyor, and/or the cart
during the unload“ing process.

[0042] . For purpose of explanation and illustration, and not limitation, a partial
view of an exemplary embodiment of the apparatus in accordance with the invention 1s
shown in FIG. 1 and is designated generally by reference character 10. In the description
that follows, refe’rénce will be made to a series of drawings, which illustrate the system
and apparatus of the subject invention and the way in which 1t functions. For ease of
illustration and as a matter of convenience, the subject invention is shown with full-width
rolls of rolled material that are initially supported on upper and lower mandrels of a
rewind stand. While such a roll configuration can exist in certain converting
applications, it is not common. It 1s moré common that the mandrels of the rewind stand
each sppport a plurality of spaced apart rolls of rolled material that have been previously
converted from a web of material by slitting machinery. In such instances, the wound
rolls of the upper: mandrel have staggered spacing relative to the wound rolls on the lower

mandrels (i.e., the upper mandrel would have a roll-space-roll-space configuration, or

vice-versa). Accordingly, while the subject invention is illustrated with full-width rolls
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for mere convenience, those skilled in the art should recognize that the rolls of material
described herein can actually be multi-cut rolls.

[0043] Referring now to the drawings wherein like reference numerals identify
similar aspects or-features of the system and/or apparatus of the subject invention, there is
illustrated in FIG. 1, a system for handling wound rolls of finished material, which is
constructed in accordance with a preferred embodiment of the subj ect invention and is
designated generally by reference numeral 10. FIGS. 2-17 illustrate other aspects of the
embodiment of FIG. 1 in different positions of operation. It will be recognized by those
of skill.in the art tﬁat the order of steps illustrated by FIGS. 1-17 is not restrictive, and.
that the order of particular steps of operation can be varied.

[0044] In brief, the matérial handling system 10 of the subject invention includes
a remotely controlled, computer programmable, mechanized carrier, or unload table 12,
that is adapted and configured to translate or otherwise move along or relative to multiple
axes/planes, to facilitate the acquisition, removal, transport and disposition of one or
more rolls 14a, 14b of finished material initially supported on a rewind stand 16 or a
similar roll suppoiting apparatus.

[0045] . In the sucject disclosure, the rewind stand 16 includes, among other
features, a pair of vertically spaced apart, horizontally disposed elongate mandrels 16a,
16b, each for supporting one or more rolls of wound material 14a, 14b. While not shown
in the drawings, ciuring a winding process, the elongate mandrels 16a, 16b are typically
supported on their driving ends by bearings that are located in a fixed housing and on

their driven ends by bearings and retractable supports. The retractable supports are
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disengaged to facilitate unloading and pérmit the mandrels to be cantilevered so that
wound\ rolls can be readily stripped therefrom.

[0046] Also associated with the system 10 of the subject invention, is an operator
station 50 (shown in FIGS. 18-21), which preferably includes, among other things, a
computer terminal 52 including a programmable controller 54, supported by a graphical
user interface or control panel 56, that permits a user to remotely operate the mechanical
carrier, or unload jtable 12,.and other components of the system and apparatus of the
‘subject-invention.

[0047) The mechanized carrier, or unload table 12, can have a platform 12a that is
concave, contoured or otherwise generally V-shaped in configuration so as to
accommodate or btherwise support a roll of finished material loaded thereon. The unload
table 12 is mounted for movement relative to a supporting frame 20 that includes a main
horizontal support beam 22, a vertical support beam 24 and two parallel] vertical support
rails 26a, 26b.

[0048] Tfle main horizontal support beam 22 acts as a guide rail for guiding the
carrier 12 toward and away from the mandrel 16a. As depicted, beam 22 extends along a
direction that is generally parallel to cantilevered support mandrel 16a.

[0049] Thp vertical support rails 26a, 26b each act as guide rails for.-guiding
vertical travel of ‘carrier 12. As depicted, support rails 26a, 26b extend generally \

| perpenéliculaﬂy to support mandrel 16a. The vertical support rails 26a, 26b are
connected to one another by a horizontal cross-beam 28 and two parallel struts 30a, 30b

connect the vertical support rails 26a, 26b to the main support beam 22. The vertical

support rails 26a, 26b each have a caster 32a, 32b (see FIG. 2) mounted in the bottom end

10



CA 02541919 2006-04-05

thereof to facilitatp translation over a supporting surface, which can be one or more guide
tracks. It Will be.recognized that vertical support rails 26a, 26b need not be perfectly
vertical as long as the direction of travel of carrier 12 is generally perpendicular to the
cantilevered support mandrel 16a.

[0050] As further depicted, struts 30a, 30b are connected to respective guide
plates 34a, 34b, énd to one another by a spacer bar 36. Guide plates 34a, 34b are
mounted for controlled movement along the main support beam 22, and this movement is
effectuated by a linear drive system such as, for example, a system employing one or
more motion cont,fo]]ed drive belts or drive chains 38 housed within the main support
beam 22. Horizontal translation of the two guide plates 34a, 34b, and hence the vertical
~ _suppoﬁs 26a, 26b connected thereto, effectuates the horizontal or side-to-side lateral
movement of the unload table 12 in the course of unloading rolled material from the
rewind stand 16, as discussed 1n more detail herein below. Vertical translation of the
carrier or unload table 12 betweeh raised and lowered positions is effectuated by a linear
drive system 35 housed within one or both of the vertical supports 26a, 26b.

[0051] The apparatus for unloading rolled material, or material handling system
10, of the subject invention can further include a remotely controlled roll transfer cart 40
having a generally V-shaped support table 42 adapted and configured to pivot about a
fixed horizontal axis. The roll transfer cart 40 preferably translates along a pair of
parallel tracks (not shown), which are preferably flush-mounted in the floor. These
tracks permit the roll transfer cart 40 to transfer rolled material from the unload table 12
to an adjacent conifeyor belt 44 in the course of unloading rolled materal from the

rewind stand 16, as discussed in more detail herein below.

11
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{0052) Referring now to FIGS. 1 through 17, in sequential order, when the

material handling system 10 of the sﬁbject invention is at rest, roll transfer cart 40 is
disposed in a start position adjacent the conveyor belt 44, With the support table 42
disposed in a receiving position. At such a time, the unload table 12 is disposed in a start
position, spaced frbm the rewind stand 16 and aligned with the roll transfer cart 40.
[0053] Referring to FIG. 2, at the beginning of the unloading sequence, the
unload table 12 is raised or lowered to a height that enables it to pass between rolled
material 14a, 14b, before or While 1t moves toward the rolls. Then, as shown 1n FIG. 3,
the unload table 12 1s moved between rolled material 14a, 14b. At such a time, the
unload table 12 is Vertically raised until a proximity switch (not shown) in the mandrel

support arm senses that the upper mandrel 16a has been lifted slightly. Preferably, the .

unload table 12 i$ then lowered approximately 2 inch so that the mandrel support arm is
once again supporting the elongate mandrel 16a. Thereupon, the rolled material 14a is
not in contact with the unload table 12.

[0054] At this point in the unloading process, a roll pusher arm 46 associated with
the vertical suppért beam 26b 1s moved from a retracted position into an operative
position beside the rolled material 14a on the upper mandrel 16a. Then, as shown in FIG.
4 (and FIGS. 19-21, for example), the unload table 12 translates laterally away from the
rewind stand 16 along its horizontal axis, whereupon the roll pusher arm 46 begins to
strip the rolled n{z;terial 14a from mandrel 16a. By using the roll pusher arm 46 in this

manner, the outer surface of the rolled material 14a is not used as the means to strip the

rolls, which could potentially cause the rolls to telescope or cause damage to the outer

wraps.

12
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[0055] Pusher arm 46 is adapted and configured to rotate about a pivot 46a (along

the direction of arrow "A") into contact with a side of the rolled material. Pivot 46a can
serve to connect pusher arm 46 with carrier 12 or vertical rail 26b, as desired. Pivoting

permits arm 46 to pass by rolled material 14a as carrier 12 moves past the rolled material.
A sensor 46b mounted in arm 46 senses when arm has passed by rolled material 14a,
thereby permitting arm to rotate about pivot 46a and into contact with rolled material 14a.
[0056] In‘ the case of a plurality of spaced apart wound rolls of material as
depicteﬂ in FIGS. 19-21, for examﬂe, as the pusher arm 46 and unload table 12 move
laterally, the multiple spaced rolls 14a can be gathered together.\ At this point, lateral
motion stops and the unload table 12 is raised to support the rolled material 14a. Once
sensors signal that-the rolled material is supported by the unload table 12, the mandrel
end sup.port (not shown) is retracted. The lateral stripping motion then resumes to
complete removal of the rolled material 14a from the mandrel 16a. In this way, the
mandrel 16a never independently supports the weight 6f the rolled material in a
cantilevered fashion. Instead, the unload table 12 supports the rolled material 14a before
the mandrel end support is retracted.

[0057] Thereatfter, as shown 1n FIG. 6, the caft 40 translates from the rest position
adjacent conveyor belt 44 to a receiving position adjacent the unload table 12. Then, if

necessary the unload table 12 is lowered to a height compatible with the height of the

support table 42 of the roll transfer cart 40. The unload table 12 is then tilted or pivbted

downwardly, as shown in FIG. 7, to allow the wound roll 14a to transfer from the unload
table 12 to the support table 42 of roll transfer cart 40, as shown in FIG. 8. Once the

wound roll 14a has been deposited on the support table 42, roll transfer cart 40 travels

13
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toward the conveyor belt 44 as shown in FIG. 9. Then, as shown in FIG. 10, the support
table 42 is tilted downwardly, and the wound roll 14a is deposited onto the conveyor belt
44, as shown in FIG. 11. The conveyor belt 44 then moves the wound roll 14a to another
location for further precessing, as shown in FIG. 12.

[0058] Thereafter, as shown in FIG. 13, the unload sequence is repeated, with
respect to wound i'oll 14b supported on lower mandrel 16b. Accordingly, the roll pusher
arm 46-(see FIG. 8) is retracted into a non-operative position and the unload table 12 is
lowered to a height that permits it to be moved below wound roll 14b. Once the unload
table 12 is properly positioned below the wound roll 14b, the roll pusher arm 46 1s
pivoted into an oﬁerative position as shown in FIG. 14. The unload table 12 is then

adjusted appropriately with respect to the lower elongate mandrel 16b, and the unload

table 12 translates laterally away from the rewind stand 16 to begin stripping roll 14b
from elongate mandrel 16b, as shown in FIG, 15. After roll 14b has been completely
stripped and fully} supported on unload table 12 as shown in FIG. 16, the unload table 12
is raised to a height compatible with the support table 42 of roll transfer cart 40, as shown
in FIG. 17. The cart 40 then travels to the unload table 12 and the wound roll 14b 1s .
deposited onto the support table 12 in the same manner described above with respect to
FIGS. 6 through 8. -

[0059] Those skilled in the art will readily appreciate that full-width rolls
supported on the mandrels of the rewind stand 16 would be unloaded in the same manner
as the multiple-cut rolls 14a, 14b illustrated and described herein. It is also envisioned

that the V-shaped unload table 12 and the V-shaped support table 42 of roll transter cart

14
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40 could be cushioned to protect the outer surface of the rolled material during the
unloading process.

[0060] It is also envisioned and well within the scope of the subject disclosure
that the material handling system 10 can be provided with a stationary s'upport table
rather than the moveable roll transfer cart 40 for receiving wound rolls from the unldad
table 12. Alternatively, the system 10 could be arranged and configured so that the
unload table 12 could deposit wound rolls of finished material directly onto the conveyor
belt 44, without requiring a separnate support table or cart.

[0061] In another embodiment of the subject invention (énd as depicted n FIG.
19), thé material handling system can include two separate unload tables, including an
upper unload table for handling the upper wound roll 14a and a lower unload table for -
handling the low;r wound roll 14b. Thus, both mandrels 16a, 16b can be unloaded
simultaneously. This would result in higher productivity for the rewind stand. In such an
instance the unload tables could deposit rolls on the cart one at a time. It s also
envisioned that each unload table could either have its own independent lift and tilt
mechanism, or the two unload tables could share a common lift mechanism, provided
there was a sufficient amount of clearance to accommodate such an arrangement.

[0062] In yet another embodiment of the subject invention, the unload table 12 '
could be long enough to support all of the plurality of rolls 14a and 14b at the same time.
In this embodiment, the roll pusher arm 46 can push the rolls 14a to one end of the
unload .table 12, making room so that the unload table 12 could proceed to collect the

rolls of 14b before depositing the all of the rolls 14a and 14b onto the cart 40 at the same

15
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time. This embodiment thus reduces the number of trips for the roll transfer cart 40 in

half.

[0063] Those skilled in the art will readily appreciate that the linear drive systems
described herein associated with the height adjustable and laterally moving unload table
12, as well as the movable roll transfer cart 40, and stripper arm 46 can employ electric
‘motors, hydraulics or pneumatics depending upon the application requirements and
design constraints of the system and its operating environment.

[0064] Thé methods and systems of the present invention, as described herein
above and shown in the draiz;rings, provide for an apparatus for unloading rolled material
from a cantilevered support mandrel, the apparatus having superior properties including
unloading the roled material without requiring the supir)ort mandrel to cantilever the

. \ rolled material, and without requiring the support mandrel to retract. It will be apparent
to those skilled in the art that various modifications and variations can be made on the
device and method of the present invention without departing from the spirit or scope of
the invention. Thﬁs, it 1s intended that the present invention include modiﬁcétions and

variations that are within the scope of the appended claims and their equivalents.

16
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CLAIMS

What is claimed is:
1. ‘An apparatus for unloading rolled material from a cantilevered support mandrel

defining a first axis, comprising;:

a) a first guide rail extending generally parallel to the cantilevered support

mandrel; and

b) a second guide rail extending generally perpendicularly to the cantilevered

support mandrel; and

C) a carrier for receiving rolled material from the mandrel, the carrier being

adapted and configured for movement along the first and second guide rails.

2. The apparatus of claim 1, further comprising a third guide rail, wherein the third
guide rail is generally parallel to the second guide rail, and wherein the carrier is adapted

and configured for generally vertical movement along the second and third guide rails.

3. The apparatus of claim 2, wherein each of the second and third guide rails are

movably supported by a caster.

4. The apparatus of claim 3, further comprising a track adapted and configured to

guide each caster.

5. The apparatus of claim 1, wherein the carrier includes a platform having a first

end pivotally coupled to the second guide rail.

17
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6. The apparatus of claim 5, wherein the platform is concave.

7. The apparatus of claim 1, wherein the carrier 1s adapted and configured to be

positioned underneath the rolled material to facilitate removal of the rolled material from

the cantilevered support mandrel.

8. The apparatus of claim 1, further comprising a control panel, the control panel
including a user interface and a programmable controller, the controller being

programmable to remove the rolled material from the mandrel using the carrier.

9. ‘The apparatus of claim 1, wherein the controller is programmable to eject the

rolled matenial from the carrier.

10.  The apparatus of claim 9, wherein the apparatus further comprises a roll transfer
cart adapted to transport the rolled material from the roll transfer apparatus to a location
remote from the roll transfer apparatus, wherein the controller is programmable to eject

the rolled maternial from the carrier onto the cart.

1. The apparatus of claim 1, wherein the first guide rail 1s operably coupled to the

second -guide rail.

12.  The apparatus of claim 11, wherein the first guide rail is operably coupled to the

second guide rail by a strut.

13.  The apparatus of claim 1, further cdmprising a roll pusher arm operatively

connected to the carrier operative to strip rolled material from the cantilevered support

mandrel.

18
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14.  The apparatus of claim 13, wherein the roll pusher arm is pivotally attached to the

carrier.

15.  The apparatus of claim 1, wherein the apparatus is adapted and configured to

remove rolled material from a plurality of mandrels.

16.  The apparatus of claim 15, wherein the carrier is large enough to support material

removed from more than one of the plufality of mandrels.

17.  The apparatus of claim 15, wherein the apparatus further comprises a second

carrier for receiving rolled material at least one of the mandrels, the second carrier being

adapted and configured for movement along the first and second guide rails.

18.  The apparatus of claim 17, wherein each carrier can be moved independently with

respect to the other carrier.

19. A method for unloading rolled material from a cantilevered support mandrel

defining a first axis comprising:

a) moving a carrier along a generally vertical direction to a height lower than

the height of the bottom of the rolled material;

b) moving the carrier along the first axis to a position below the rolled
materia};
C) moving the carrier vertically upward into contact with the rolled material

to support the weight of the rolled material; and
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d) removing the rolled material from the cantilevered support mandrel by

moving the carrier horizontally away from the mandrel along the first axis.
20.  The method of claim 19 further comprising the steps of:

a) after moving the carrier along the first axis to a position below the rolled

material, extending a roll pusher arm operatively connected to the carrier;

b) stripping the rolled material with the roll pusher arm along the support

mandrel by moving the carrier back along the first axis; and
c) retracting the mandrel end support.
21.  ‘The method of claim 19, further comprising the step of:

a) ejecting the rolled material from the carrier by rotating the carrier about an

axis parallel to an-axis of the rolled material.
22. ‘The method of claim 21, wherein the carrier is rotated about the first axis.

23.  The method of claim 21, further comprising ¢jecting the rolled material onto a

transfer cart.

24.  The method of claim 21, further comprising ejecting the rolled material onto a

CONveyor.
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25.  The method of claim 23, further comprising the steps of:

a) moving the transfer cart to a position near a conveyor;

b) rotating a portion of the transfer cart along an axis parallel to the axis of

the rolled material to eject the rolled material onto the conveyor.

26. A machine readable program for controlling a roll transfer apparatus for
unloading rolled material from a cantilevered support mandrel, the roll transfer apparatus
having a horizontally disposed vertically diSplaceabIe carrier adapted and configured to
ride along at least one guide rail and a controller, wherein the carrier is adapted and

configured to move toward and away from the rolled material, the program comprising:

a) means for operating the roll transfer apparatus to remove the rolled

material from the cantilevered support mandrel using the carrier.

27.  The machine readable program of claim 23, further comprising means for
operating the roll transfer apparatus to eject the rolled material from the carrier by

rotating the carrier about an axis parallel to an axis of the rolled material.

21



CA 02541919 2006-04-05

FIG.1




L LY e
Ly TR emTETR IR o -"'\%\L"‘:'\\ ‘P‘{

1.0

o Y Ul il e L sict g e o T 0%

LMY L TR AT Ty 2 e

CA 02541919 2006-04-05

F1G.2



b

CA 02541919 2006-04-05

FIG.3



| ]

CA 02541919 2006-04-05

FIG.4



bi

CA 02541919 2006-04-05

FIG.5



B
i

CA 02541919 2006-04-05

FIG.6



i,

.~ R L R L U A A st

CA 02541919 2006-04-05

FIG.7



fb:

u . i . . '
Al O I U SO e o AT e A s e, e

CA 02541919 2006-04-05

FIG.8



|-,

CA 02541919 2006-04-05

“4

FIG.9



bis

CA 02541919 2006-04-05

F1G.10



‘l-‘;i

CA 02541919 2006-04-05




e,

v e Taame are o e N N Py I AN SR R S RN e N T s e s s

CA 02541919 2006-04-05

LN

B Y B - U S NS s\\’(‘“N N — .

L i 2 T, s OB LR ':«‘3‘&*\\“’2*‘ = R 2 -

(R

FG.12



‘ii‘a1

et g e RO L S e N M .o

CA 02541919 2006-04-05




| |

- o . - = LY - - - I -
R R . o SR T Y e R cattt i R R

. -
R i T R A 4

CA 02541919 2006-04-05

T
T
O
LL.



b}

- |~. - - .‘-' N _n.--‘...._“ l"; . " . \.'v_< . ..I .
v 1 dmybavs e SN T AR e Y, il LY TS SN )

CA 02541919 2006-04-05

L5
™
O
LL.



i {&

CA 02541919 2006-04-05

L

FIG.16



b i,

CA 02541919 2006-04-05

g
ny

FIG.17



WA YV PEWITT T T Ll i Sel . e s .

LT o BN

W o

T o SR 8 e I S S s Ny LY

- FL fawe

TR EN

B

CA 02541919 2006-04-05

2574

PAAm—. ., |

el at e Lk WL

iiic-

3

g 1
o r

by e v 3w HEAL AL e e e o B

MTERE D W A8

LR

S

iy B W T

X -
iy

T

R

j“;mu-',:

~?

)
e



b

AW AN YA NI T R TRV ST S RS i P s S rene S

CA 02541919 2006-04-05

Fi6. 14



¢ =

CA 02541919 2006-04-05

O a mm ‘r;
Q ¢

..,
ot TN 0 - -
= 20 AL TR e - - -

.- Tiy- . .

"
‘. .
NI A 2N =

L - - - -

L SR R et ,_P-.,_,'\_‘..‘ﬁ'&;)\-?&_ .;.4'.-’_-#"1.“ \."'_Q"-_,f_ﬁ;--,(-_'v',;v's-,}ﬂ"i'\' s et . . . . . R YT I PL A T B L L P L N S L S\ e e - . . . . e T o L IR T TR EMPEN ERETIE



. . mp e . 2% o mer = and R
Nas | i $E, TR A Ten M AR T PSR A S A et T L S AT T

e e e s WA FYITORS TR IR RMAR L N 2e - e e S . - . WY Sy emeT o

- e S She

= e e T o w A s, vy e o \*\‘Q;h.%%\\

)

rn mieee MRRRRAPRARTIT €2 T s o A B A AR ST BN e 2L

" CA 02541919 2006-04-05

< | .

. v







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - abstract drawing

