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resilient material will be expanded upon contraction
of the piston rod, by fluid supplied to said expandable
space through the aperture, thereby to engage the wall
of the roll center.
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1
CENTER HOISTING DEVICE

This application is a continuation-in-part of U.S. Pat.
Application Ser. No. 331,258, filed Feb. 9, 1973, now
abandoned. the disclosure of which is incorporated
herein by reference.

BACKGROUND OF THE INVENTION

|. Field of the Invention

The present invention relates to center hoisting de-
vices for rolls and the like.

2. Description of the Prior Art

Center hoisting devices are used for hoisting rolls and
the like, especially big and heavy rolls of paper, carton,
board. foil, plastic or the like, and other hollow items
by creating a frictional contact between the hoisting
device and the inner wall of the roll core or center.
Since heavy rolls of this type easily become deformed
because of their weight if they are kept in a horizontal
position, they typically are stored in a vertical position,
so that they stay in place with more certainty and can
be stacked one on top of the other without deformation
of the lowest rolls. Thus center hoisting devices which
can be inserted in the vertically extending hollow core
or center of the rolls are used to transport or move the
rolls.

Different types of mechanical center hoisting devices
have been previously proposed. One known center
hoisting device includes an inner piece and an outer
mantle concentrically on top of the inner piece. The
outer mantle can be moved axially in relation to the
inner piece, so that several sharp attaching protuber-
ances are pushed by springs from the inner piece
through openings in the outer mantle. When the outer
mantle is pushed, the openings move in front of the at-
taching protuberances. They stick to the center of the
roll and make hoisting possible.

In another known solution the center hoisting piece
is a socket made from a resilient material and provided
with a centered opening that narrows upwards coni-
cally. An axle having a lower end which is thicker than
the upper end. and which narrows conically upwards,
includes « hoisting loop at its upper end which fits
through the opening. When the axle is hoisted, its
thicker lower end presses against the conical inner wall
of the socket, so that the socket expands and thus
presses against the inner wall of the roll center to pro-
vide a frictional contact between the expanded socket
and the roll center. Thus the socket is pressed between
the thick part of the hoisting axle and the roll center
and transmits the hoisting force of the axle to the roll
center.

Mechanical center hoisting devices such as this are,
however, relatively complicated and therefore accident
prone. They have many moving and wearing parts
which have to be checked and renewed at regular inter-
vals.

Another known solution is a hydraulically operated
center hoisting device having facing sides on its lower
part that are provided with arms which are attached to
the hoisting device so that they can turn. The free ends
of the arms are provided with gripping organs which
press against the wall of the roll center when the arms
are turned outwards and away from each other by
means of hydraulic cylinders fitted between the hoist-
ing device and the arms. The center hoisting device is,
however, not self-locking, and if the hydraulics fail dur-
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2

ing the hoisting process the hoisting device becomes
detached from the roll, with serious consequences.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to create a hydraulically operated, self-locking center
hoisting device which can be lowered into the center or
core of a roll from above and pressed against the center
wall of the roll by the weight of the roll during the hoist-
ing procedure.

This object is achieved by a resilient cover attached
to and surrounding the peripheral wall of a hydraulic
cylinder facing the roll and covering at least part of the
wall to create an expandable space between the cover
and the cylinder wall. This space communicates with
the interior of the cylinder, above the piston therein,
through at least one aperture in the wall.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional, elevational view of a cen-
ter hoisting device according to one embodiment of the
present invention, fitted in a roll core or center;

FIG. 2 is a sectional view similar to FIG. 1 and show-
ing the configuration of the center hoisting device dur-
ing the hoisting procedure; and

FIG. 3 is an elevational view similar to FIG. 1 of an-
other embodiment of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to the drawing in detail, and initially to
FIG. 1 thereof, it will be seen that the center hoisting
device A of the present invention is adapted to be in-
serted in the central hollow core 13 of a paper roll 14
or the like and includes a hydraulic cylinder or ram 15
having a hollow cylindrical chamber 6 containing a pis-
ton 9. The latter is movable in chamber 6, but fits
tightly therein in a conventional manner, to divide the
chamber into two separate chamber sections 6" and 6'',
with the chamber section 6’ containing a supply of hy-
draulic fluid 4. Piston 9 includes a piston rod 2 which
extends through a fluid tight seal (not shown) in the top
wall 16 of the cylinder, in the conventional manner,
and its upper end is provided with a hoisting loop 10
and guiding lobes 8.

The upper part of the side wall of cylinder 15 has a
plurality of apertures 5 formed therein which provide
communication between the upper chamber section 6’
(1.. above piston 9) and the exterior of the cylinder.
The peripheral wall of cylinder 15 also is covered, or
surrounded, on its outside with a continuous fluid im-
pervious flexible teflon mantle 1 which is in the general
shape of a cylindrical sleeve. The upper and lower
edges 1’ and 1"’ respectively, of the mantle 1 are re-
spectively tightly attached, in fluid tight relation, to the
cover or top wall 16 and the bottom wall 17 of cylinder
15 by means of flanges or o-rings 12 which serve to
clamp the ends of the mantle to the end walls of the cyl-
inder. The o-rings clamp the mantle with the aid of a
plurality of bolts, screws, or the like 18 to form a fluid
tight seal. In this manner a fluid tight surrounding space
11 is formed about the periphery of the cylinder 15 be-
tween the flexible teflon mantle 1 and the circumfer-
ence of cylinder 15.

As will be apparent, the space 11 is in hydraulic com-
munication with the chamber section 6’ above piston
9 of cylinder 15 to receive hydraulic fluid 4 from the
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cylinder. In addition. a spring 3 is fitted in the liquid
chamber section 6’ of cylinder 15, between the upper
surface 9' of piston 9 and the lower surface 16" of cylin-
der 15. This spring normally biases piston 9 down-
wardly when the center hoisting device is not hoisted
or lifted by piston rod 2. An annular limiting collar 7
is fitted or secured, in any convenient manner, to the
top surface 9’ of piston 9, around piston rod 2 and its
height is selected so that the movement of piston 9 in
the upward direction is limited to the position shown in
FIG. 2. As a result, the piston 9 can never cover or
close the apertures 5 even in its extreme upward posi-
tion.

When the center hoisting device is not loaded, i.e. be-
fore it is used to lift a roll 14, the piston 9 is in its lower-
most position shown in FIG. 1, with the upper chamber
section 6’ containing substantially all of the fluid 4, so
that the outer diameter of the device (i.e. the outer di-
ameter of mantle 1) is slightly smaller than the inner
diameter of the center or core 13 of roll 14. Thus the
center hoisting device can be readily lowered or in-
serted into the center or core 13 of the roll 14 from
above. The guiding lobes 8 make possible an opera-
tional and empty hoisting (detaching hoisting), when
the device is to be lifted out of the roll.

When the center hoisting device is placed or inserted
in the center core 13 of the roll to be lifted, it is first
locked in place. for example by lifting the piston rod by
hand in order to force some of the hydraulic fluid 4
(which may be oil for example)} through the apertures
5 in cylinder 15 into the space 11 defined between the
teflon mantle 1 and the outer surface of cylinder 15. As
will be apparent, the insertion of fluid into space 11,
causes the flexible mantle 1 to swell and press against
the inner wall of the center core 13. With the mantle
1 initially engaged with the core in this manner, the ac-
tual hoisting operation can then take place, as for ex-
ample by the use of a crane or hoisting jack secured to
the loop 10. As this occurs, the piston 9 is initially
moved upwardly, through the piston rod 2, and rises in
the cylinder 15 to force additional oil into the space 11
between the teflon mantle 1 and cylinder 15 until the
oil pressure rises so high that the cylinder 15 and roll
14, which is now in frictional contact with the teflon
mantle 1, begin to rise together. That is, the fluid in-
serted in the space 11 creates a radial outward pressure
against the internal walls of the core 13, which provides
a tight engagement therebetween so that as the hoisting
device is lifted the roll 14, secured thereto, moves up-
wardly with the hoisting device.

If, for example, the weight of the roll is about 500 kg., -

the oil pressure can rise to about 20-30 atm. pressure.
It is easy to calculate how large the surface area of tef-
lon mantle 1 must be in order to create a sufficient fric-
tional contact between the teflon mantle 1 and the roll
center 13 in order to establish a tight engagement
therebetween to enable the roll to be lifted. It has been
found that the device can be used to hoist normal news-
print rolls of 750 kg. as well as Kraft liner rolls of over
3000 kg. Because the weight of the roll determines the
hydraulic pressure in the chamber or space 11, the fric-
tional force is regulated automatically if the device is
correctly dimensioned.

At the end of the hoisting operation, i.e. when the
lifted roll is returned to a supporting surface and the
lifting force on loop 10 is removed, the piston 9 auto-
matically returns to its lower position shown in FIG. 1,
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under the influence of the spring 3. The piston rod 2 is
then locked in the lower position, in any convenient
manner, to allow the center hoisting device to be lifted
out of the center core 13. The movement of the piston
9 to its lower position reduces the pressure in chamber
11, and allows fluid in the chamber to return to the now
enlarged chamber section 6'. thereby reducing the fric-
tional engagement of the mantle with the walls of the
core 13, to allow the hoisting device to be removed ver-
tically from the core. The locking of the piston rod in
this lower position is desirable in order to prevent the
center hoisting device from again pressing the teflon
mantle against the roll core center 13 when the device
is drawn out of the roll. Preferably, the center hoisting
device must fit quite precisely in the center of the roll,
for the diameter of the center hoisting device does not
lengthen more than for example 5-10 mm during the
hoisting procedure when the diameter of the center roll
is about 70 mm.

Another embodiment of the invention is illustrated in
FIG. 3. This embodiment of the invention is substan-
tially similar to that shown in FIGS. 1 and 2. Basically,
the device of FIG. 3 consists of a cylinder 20 having
upper and lower ends 22, 24 which are respectively
closed by plugs 26, 28 in the conventional manner to
form a substantially fluid tight chamber 30 therein. The
chamber 30 contains a slidable piston 32 which sepa-
rates the chamber into upper and lower chamber sec-
tions 30°. 30", with the piston forming a substantially
fluid tight seal between the two chambers. The upper
chamber 30’ contains the hydraulic fluid and a spring
33 which normally biases the piston 32 into its lower
position.

Piston 32 is operatively connected in any convenient
manner to a piston rod which extends through the
upper plug 26 in a fluid tight relationship, in the con-
ventional manner, to a hoisting loop 10.

The cylinder 20 is surrounded by a generally cylindri-
cal teflon sleeve 34 which is secured at its upper and
lower ends, in any convenient manner, and in fluid tight
relation, to the periphery of the plugs 26, 28. This seal
can for example be formed by means of an adhesive
and/or surrounding band 36 which tightly holds the
ends of the sleeve in fluid tight relationship about the
plugs 26, 28. In this manner, the sleeve 34 forms an ex-
pandable space 38 between the sleeve and the exterior
of cylinder 20. The latter has apertures § formed at its
upper end, which provide communication between the
upper chamber section 30’ and the expandable space
38, so that fluid can be supplied to the space 38, in the
manner previously described with respect to the em-
bodiments of FIGS. 1 and 2. If desired, a stop ring (not
shown in FIG. 3) similar to the stop ring 7 of the em-
bodiments of FIGS. 1 and 2 can be provided on the
upper surface 32’ of piston 32. In addition, the lower
plug 28 can be provided with a conically tapered cen-
tering piece 40 extending from the lower end of plug
28, in order to guide the hoisting device as it is inserted
in the open hollow core of a roll to be lifted.

The operation of the device illustrated in FIG. 3 is
identical to that of the embodiment shown in FIGS. 1
and 2 of the drawing in that when the device is inserted
in the roll to be lifted, the piston 32 is initially moved
upwardly, by hand or by a crane hoist or the like, to
urge liquid in chamber section 30’ through the aper-
tures S into the space 38, thereby expanding the teflon
sleeve 34 and moving the outer surface thereof into en-
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gagement with the inner wall of the core. As the piston
32 is continually moved upward, under the influence of
the lifting force applied to loop 10, the pressure of the
fluid urged into the expanding space 38 increases,
thereby increasing the frictional engagement between
the hoisting device and the roll core. When the pres-
sure in chamber 38 is sufficiently high, the frictional
engagement between the teflon sleeve and the core
causes the core to move upwardly with the hoisting de-
vice. It will be apparent that when sufficient pressure
is achieved in the space 38, the piston 32 will no longer
move upwardly in the cylinder 20, but the whole device
will then move as a unit to lift the roll.

Although illustrative embodiments of the present in-
vention have been described herein with reference to
the accompanying drawings, it will be apparent that
various changes and modifications can be effected
therein by one skilled in the art without departing from
the scope or spirit of this invention.

I claim:

1. An improved center hoisting device for rolls and
similar pieces having a hollow core member, said de-
vice comprising a hydraulic cylinder having first and
second opposite ends and adapted to be inserted inside
of the core of said roll and including a piston located
within the cylinder for movement between two extreme
positions, and a piston rod secured to said piston and
extending through said first end of the cylinder; a resil-
ient cover attached on the hydraulic cylinder and en-
closing at least a portion of the exterior of the hydraulic
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cylinder facing the core member of the roll to define an
expandable space between the cover and the exterior
of said cylinder, said cylinder having an aperture
formed therein adjacent said first end of the cylinder
beyond the extreme positions of said piston for provid-
ing communication between said space and the inside
of the cylinder whereby, application of a pulling force
to said piston rod causing said piston to move towards
said first end, fluid in said cylinder between said piston
and said first end is urged through said aperture into
said space to expand said space and said resilient cover
thereby to engage said cover with said core member
and allow said pulling force to lift said roll.

2. The improved center hoisting device of claim 1,
further comprising a release spring located in said cyl-
inder and operatively connected between the piston
and the first end of the cylinder.

3. The improved center hoisting device of claim 1
further comprising a stop member attached to said pis-
ton rod adjacent the side of the piston facing said first
end to limit movement of said piston towards said first
end and define one of said extreme positions of the pis-
ton, thereby to prevent the piston from blocking the ap-
erture during operation of the device.

4. The improved center hoisting device of claim 1, in
which the resilient cover surrounds substantially the
entire exterior of said cylinder and is secured to the

ends of the cylinder.
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