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an apparatus for packaging a mattress (M) in a package
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Description

[0001] The present invention relates to a method and
an apparatus for packaging a mattress in a package com-
posed of multiple wrappings arranged one inside the oth-
er.
[0002] Mattresses, in order to be protected against
dust and during the handling that they undergo during
sorting and transport operations, are currently contained
in a package consisting of a sheet of plastic material that
is closed hermetically and is usually transparent for mak-
ing the characteristics of the contained product visible.
[0003] However, the package, due to tearing caused
by breakage or due to the dirt and dust that has deposited
thereon during storage, often is scarcely acceptable to
buyers and does not make the informational and adver-
tising lettering, often provided on the outside of the pack-
age, fully visible.
[0004] In order to obviate the above described draw-
backs, it has already been proposed to protect mattress-
es by introducing the first wrapping of the package in a
second outer wrapping. In this manner, if the outer wrap-
ping is damaged in any way, it can be removed, so as to
make the inner one, which is still intact, visible.
[0005] However, the Applicant is not aware of any ma-
chines proposed on the market that are capable of form-
ing continuously a double wrapping around a mattress.
With known machines the outer wrapping is in fact ap-
plied separately, i.e., independently of the inner one, by
using a secondary packaging machine onto which the
mattress provided with a first wrapping is transferred.
[0006] The aim of the present invention is to devise a
method for packaging a mattress in a package composed
of multiple wrappings arranged one over the other around
the mattress.
[0007] Within this aim, an object of the present inven-
tion is to provide a method for packaging a mattress in a
package composed of two wrappings arranged one in-
side the other around the mattress, which consist of ma-
terial in sheet form taken from at least one respective reel.
[0008] This aim and this and other objects which will
become better apparent hereinafter are achieved with a
method for packaging a mattress in a package, which
comprises:

- preparing a first conveyor for the advancement of
the mattress and a second conveyor for receiving
and transferring the mattress so as to form a mattress
resting surface and form a separating opening be-
tween said conveyors, such that it can be bridged
by a mattress that is moved from one conveyor to
the other by way of adapted movement means,

- preparing above said conveyors a reel of a sheet
that can be heat-sealed and one end of which is
joined to a fixing element that is guided through said
opening,

- providing means for engaging and actuating said
sheet fixing element between a position that lies be-

low said resting surface, in which said sheet remains
stretched through said opening, and a position that
lies above said resting surface up to such a height
as to allow the passage of a mattress between said
resting surface and said fixing element,

- providing, above said resting surface, heat-sealing
and cutting means that can be operated synchro-
nously with said fixing element and said mattress
movement means for

- retaining, in a first step of operation, the fixing ele-
ment below the resting surface and cause the ad-
vancement of the mattress from the first conveyor
toward the second conveyor in order to produce the
wrapping of said sheet in a loop around said mattress
and the perimetric closure by heat-sealing and cut-
ting of said sheet and the formation of a first wrap-
ping, which is separate from the sheet unwound from
said reel,

- lifting, in a second step, the sheet fixing element
above the resting surface and transferring the mat-
tress onto the advancement conveyor,

- returning, in a third step, said fixing element below
the resting surface and

- in a fourth step, producing the advancement of the
mattress on the second receiving and transfer con-
veyor in order to wrap a second sheet around the
first wrapping and perform the consequent heat-
sealing and cutting of the sheet, forming a second
wrapping that is separate from the first one.

[0009] Another object of the present invention is to pro-
vide an apparatus for performing the method described
above.
[0010] This aim is achieved with an apparatus for pack-
aging a mattress in a package, characterized in that it
comprises a first conveyor for the advancement of the
mattress and a second conveyor for receiving and trans-
ferring the mattress, said conveyors forming a resting
surface and being mutually separated by an opening,
means for actuating said conveyors to transfer said mat-
tress from one conveyor to the other by bridging said
opening, a structure for supporting a reel of a sheet that
can be heat-sealed above said conveyors, means for en-
gaging an element for fixing the end of the sheet unwound
from said reel, means for actuating and guiding said fixing
element through said opening between a lower position,
which lies below said resting surface and in which said
sheet is stretched through said opening, and an upper
position, which lies above said resting surface, up to such
a height as to allow the passage of a mattress between
said resting surface and said fixing element, heat-sealing
means arranged above said resting surface, said means
for actuating the fixing element, for heat-sealing and cut-
ting and moving the mattress being functionally coordi-
nated so that in a first step, with the fixing element ar-
ranged below the resting surface, the mattress is trans-
ferred from the first advancement conveyor toward the
second receiving and transfer conveyor, thus causing
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the wrapping and closure in a loop by heat-sealing and
cutting of said sheet around said mattress and the for-
mation of a first wrapping; in a second step, the fixing
element is raised above the resting surface and the mat-
tress is returned onto the advancement conveyor; in a
third step, the fixing element is again lowered below the
resting surface so as to again stretch said sheet through
said opening; in a fourth step, the mattress is again trans-
ferred onto the receiving and transfer conveyor and the
wrapping of a second enclosure around the first enclo-
sure, the heat-sealing and cutting of the sheet, with for-
mation of a second wrapping that is not connected to the
first one, are completed.
[0011] Further characteristics and advantages of the
present invention will become better apparent from the
following detailed description of two embodiments of an
apparatus for carrying through the method, which are
illustrated by way of example in the accompanying draw-
ings, wherein:

Figure 1 is a side elevation view of an apparatus
according to the invention;
Figure 2 is a perspective view of the mattress ad-
vancement conveyor;
Figure 3 is a side elevation view of the mattress ad-
vancement conveyor, taken along the line III-III of
Figure 4;
Figure 4 is a plan view of the advancement conveyor;
Figure 5 is a perspective view of the conveyor for
receiving and transferring the mattress and of the
device for closing the package;
Figure 6 is a perspective view of the receiving and
transfer conveyor, taken from the opposite position
with respect to Figure 5;
Figure 7 is an enlarged-scale view of a detail of Fig-
ure 6, related to the package closing device;
Figure 8 is a plan view of the receiving and transfer
conveyor;
Figure 9 is a sectional view, taken along the line IX-
IX of Figure 8;
Figures 10 to 14 are views of the apparatus in suc-
cessive operating steps for forming the first wrapping
of the package;
Figure 15 is a side elevation view of a variation re-
lated to the formation of two wrappings provided by
means of sheets taken from respective reels during
the step for removing the sheet to form the first wrap-
ping;
Figure 16 is a view of the step for removing the sheet
to form the second wrapping;
Figures 17, 18 and 19 are three perspective views
of a means for locking the fixing element;
Figure 20 is a sectional view, taken along the line
XX-XX of Figure 15.

[0012] With reference to Figure 1, the reference nu-
meral 1 generally designates an apparatus, which can
be assumed to be composed of two working assemblies

2 and 3, designed to move a mattress M, between which
a third working assembly 4 is arranged which is designed
to close the two wrappings that compose the package.
[0013] The first assembly 2, shown in greater detail in
Figures 2-4, constitutes an advancement conveyor (des-
ignated hereinafter by the same reference numeral 2 for
the sake of convenience) and comprises a rectangular
frame 5 that is composed of two lateral longitudinal mem-
bers 6, which are connected at their opposite ends by
two cross-members 7. The frame 5 rests on the ground,
at one end, by means of uprights 8, which are connected
by longitudinal stringers 9 and transverse stringers 10.
In the two corners of the end that lies opposite the uprights
8, there are provided respective feet 11, shorter than the
uprights 8, by means of which the frame 5 is arranged
on resting elements of the assembly 4. The reference
numeral 12 designates two bars, which are parallel to
the longitudinal members 6 and whose opposite ends
are fixed to the cross-member 7 and, by means of raised
portions 12a, to the stringer 10.
[0014] Two series of parallel rollers 13 and 14 are piv-
oted in the bars 12 and in the longitudinal members 6
and form respective rolling surfaces, which allow the
movement of the mattress during the formation of the
package. An elongated opening 15 remains between the
bars 12 and below them there are two beams 16, which,
at one end, hang down below the cross-member 7 and,
at the opposite portion, rest and are fixed on the trans-
verse stringers 10. The beams 16 support sliding guides
16a for a slider 17 (see Figures 3, 4), which is connected
to a driving chain 18, which is closed in a loop around a
respective driving gear 19 and driven gear 20, which are
supported so that they can rotate on brackets 21 that are
fixed on the beams 16. Specifically, the driving gear 19
is actuated by a reversible gearmotor 21a, which is cou-
pled by means of a flange below the cross-member 7. A
pusher 22 is fixed on the slider 17 and forms, with the
rolling surfaces consisting of the rollers 13, 14, the ad-
vancement conveyor 2, which, by means of the closure
assembly 4, transfers the mattress toward the working
assembly 3, as will become better apparent in the further
description. The pusher 22 consists in a bar 23, which is
parallel to the rollers 13, 14 and is fixed to an L-shaped
arm 24, which rises from the slider 17 on which it is fixed.
With the actuation of the gearmotor 21a, the arm 24
moves along the opening 15, while the bar 23 of the push-
er 22, by moving above the rollers 13, 14, can push the
mattress M to be packaged toward the assembly 3 once
said mattress has been deposited on the rollers by a feed-
er conveyor 25.
[0015] The feeder conveyor 25 (see Figures 2, 3) can
be of any type. In the example shown, it advantageously
consists of a frame 26 on which multiple parallel belts 27
are mounted, their upper portions being mutually copla-
nar so as to form a surface for conveying the mattress.
The belts 27 are closed in a loop on respective guiding
pulleys 28 and driving pulleys 29, of which the driving
pulleys 29 are keyed on a shaft 30 that is supported ro-
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tatably by the frame 26. The shaft 30 is motorized, by
means of a transmission 31, by a gearmotor 32 mounted
below the frame 26. The conveyor 25 is fixed obliquely
with respect to the frame 25 (see Figure 2) by brackets
33, and its length is such as to overlap the driving pulleys
29 on the rollers 13, 14, so as to be able to unload the
mattress M in front of the bar 23 of the pusher 22, which,
due to the L-shaped configuration of the arm 24, can
return below the belts 27.
[0016] The advancement conveyor 2 described so far
is completed by a further motor drive, which is designed
so as to allow the free rotation of the rollers 13, 14 when
the pusher 22 pushes the mattress M in the advancement
direction A from the initial position (i.e., for receiving the
mattress M from the feeder conveyor 25) toward the as-
sembly 3 by way of suitable means. Vice versa, when
the rollers 13, 14 are actuated positively, they entrain the
mattress that arrives from the assembly 3 in the direction
B for return of the pusher 22 toward the starting position.
[0017] Said motor drive means consist of two shafts
34, 35 (see Figures 2, 4), which are perpendicular to the
rollers 13, 14 and can rotate within supports that are fixed
below the lateral longitudinal members 6 and are actu-
ated by respective gearmotors 36, 37 that are fixed to
said longitudinal members by means of flanges. For
transmitting the motion from the gearmotors 36, 37 to the
rollers 13, 14 belts 38 are provided, which are closed in
a loop around the shafts 34, 35 and around pulleys (not
visible in the drawings) that are keyed to the ends of the
rollers.
[0018] Each mattress M deposited on the advance-
ment conveyor 2 is transferred onto the assembly 3,
which in combination with the working assembly 4
stretches and wraps around the mattress M a first sheet
38 of plastic material, which is unwound from a respective
reel 39 (see Figure 10) and is wider than the mattress.
After the sheet 38 has been closed around the mattress
M so as to form a first hermetic wrapping, the mattress
is again returned to the advancement conveyor 2, so to
be able to start a second identical packaging operation
for wrapping around the mattress a second sheet that is
separate from the first one.
[0019] The assembly 3 (see Figures 5, 6, 8) consists
of a frame 40, which is composed of two lateral longitu-
dinal members 41 connected by cross-members 42. Two
rollers 43, 44 are supported rotatably at the opposite ends
of the longitudinal members 41, and belts 45 which are
mutually parallel and spaced are closed in a loop around
said rollers. The upper portions of the belts are coplanar
and slightly raised at the opposite ends by means of roll-
ers 46, which are keyed to respective shafts 47 supported
within the longitudinal members 41 proximately to the
rollers 43, 44. Moreover, the upper portions of the belts
45 are in sliding contact with the top of a slab 48, which
is fixed on the frame 40 between the rollers 43, 44 and
the lateral longitudinal members 41. The function of the
roller 43 is to drive the belts 45. For this purpose, it is
actuated by a gearmotor 49, which is flanged to a longi-

tudinal member 41 and is of the reversible type in order
to actuate the belts in both directions A and B of sliding
on the slab 48. In this manner, the assembly 3 acts like
a conveyor, which after receiving the mattress from the
advancement conveyor 2 and after the formation of the
first wrapping, transfers it onto the conveyor 2 in order
to start the formation of the second wrapping.
[0020] The opposite ends of the longitudinal members
41 rest on, and are fixed to, two cross-members 50, 50a.
The cross-member 50 extends between two posts 52,
which are lateral with respect to the longitudinal members
41 and are mutually connected at the top by a cross-
member 53, which lies in a bridge-like arrangement
above the belts 45. The opposite ends of the cross-mem-
ber 50a are fixed between the two columns 54 of a bridge-
like frame 55 which is arranged between the assemblies
2 and 3 and constitutes the supporting structure of the
closure assembly 4.
[0021] The structure 55 is strengthened by a beam 51
that extends between the tops of the columns 54 and is
connected to the cross-member 53 by two upper beams
56 and two lower beams 57. Two bearings 57a are fixed
to each lower beam 57 in order to support two shafts 58,
which are parallel and perpendicular to the belts 45. Cor-
responding sprockets 59 are keyed to the opposite ends
of the two shafts 58 and mesh with a transmission chain
(not visible in the drawing because it is covered by a
housing 59a), which is wound around them and con-
strains the rotation of the shafts 58 in the same direction.
Further, two pinions 60 are keyed to each shaft 58 and
mesh with respective vertical racks 61, which are fixed
to vertical strips 63 that are kept guided between pairs
of free rollers 62, which are mounted below the cross-
members 57 and to the lower end of which a panel 64 is
fixed whose faces are flat and parallel to the underlying
slab 48 and which forms with said slab a compartment
for accommodating the mattress M. The opposite ends
of two strips 64a (see Figures 8, 9) are jointly connected
above the cross-members 57 and two fluid-operated
jacks 65 are supported between said strips, their stems
being coupled to the panel 64, and actuate the lifting and
lowering of the panel 64 with respect to the slab 48. The
panel 64 acts as a presser designed to reduce the thick-
ness of the mattress before the sheet 38 is closed so as
to form the wrapping.
[0022] Two transverse rails 66 are fixed below the lat-
eral longitudinal members 41 of the frame 40, and two
supporting carriages 67, for heat-sealing elements
adapted to close hermetically at its sides the package
that will be formed, can be arranged on said rails, one
for each side of the frame 40 and so as to be mutually
opposite.
[0023] Each carriage 67 is composed of two elements
68, which are substantially C-shaped and are mutually
connected by strips 69. Each one of the elements 68
comprises a lower arm which is provided with wheels 70
for the gliding of the carriage 67 on the rails 66 and an
upper arm which protrudes in a cantilever fashion above
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the slab 48 and supports a fluid-operated jack 71. The
stems of the jacks 71 of each carriage extend downward
and a heat-sealing bar 72 hangs down from them, parallel
to the belts 45, a bar 73 being arranged opposite the
heat-sealing bar 72 in a lower region, fixed to brackets
73a of the carriage and acting as a contrast member for
the heat-sealing bar to perform the heat-seals for the
lateral closure of the wrapping.
[0024] In order to allow the heat-sealing bars 72 to pre-
serve their parallel arrangement relative to the respective
contrast bars 73 when the jacks 71 are actuated, said
jacks are provided with adapted mechanisms that con-
strain the stems of the pair of jacks 71 mounted on each
carriage 67 so as to follow identical paths. In the illustrat-
ed example, these mechanisms are not shown, since
they are assumed to be fully traditional, consisting of, for
example, racks which are formed in the stems of the jacks
and mesh with pinions that are keyed to the ends of a
shaft 74a which can rotate in supports that are jointly
connected to the upper arms of the carriage. Substan-
tially, the mechanisms are similar to what is described
above with respect to the elements 58, 60, 61 by means
of which the vertical movements of the plate 64 are re-
strained kinematically.
[0025] The advancement conveyor 2 and the receiving
and transfer conveyor 3 are mutually spaced so as to
form, between the roller 44 and the rollers 13, 14, an
opening 75 (see Figures 1, 10-14) at which the structure
55 of the third operating assembly 4 is arranged which
comprises the means that stretch the packaging sheet
which is ready to be wrapped in a loop around the mat-
tress and then complete its hermetic sealing in combina-
tion with the lateral heat-sealing performed between the
heat-sealing bars 72, 73.
[0026] Said means (see Figures 7-9) consist of a heat-
sealing bar 76 and a corresponding contrast bar 77,
which extend transversely between the columns 54 of
the structure 55. The heat-sealing bar 76 is of the type
that produces two parallel heat-sealing lines and a sep-
aration cut between the two heat-sealing lines.
[0027] The heat-sealing bar 76 hangs down, at its op-
posite ends, from the stems of two jacks 78, which are
accommodated vertically in the columns 54 and of which
only the cylinders are visible in the figures. In order to
allow the heat-sealing bar 76 to maintain the horizontal
arrangement during its actuation, the stems of the jacks
78 are mutually coupled by a mechanism that is identical
to the one described earlier with respect to the stems of
the jacks 71 that move the lateral bars 72. Of this mech-
anism, it is possible to recognize in Figure 7 the longitu-
dinal shaft 79 and the pinions 80, which mesh with the
respective racks provided in the stems of the jacks 78
and are concealed within the columns 54.
[0028] Two vertical guides 81, for a slider 82 that can
be actuated vertically by means of a pair of fluid-operated
jacks 83 mounted on the beam 51, are fixed to the op-
posed faces of the columns 54 and proximately to the
heat-sealing bar 76. The slider 82 is composed of a strip

84, which is provided at its ends with brackets 85, which
support a roller 86 and are provided with sliders 87 that
slidingly engage the guides 81. By means of the jacks
83, the roller 86 can be lowered onto a further roller 88,
which is supported so that it can rotate within the columns
54 at the height of the belts 45 and rollers 13, 14 and at
the opening 75, so as to provide an additional support
for the mattress M during its transfer from the working
assembly 2 to the other assembly 3. The roller 86, in the
raised position, forms together with the roller 88 the inlet
to the compartment for accommodating the mattress be-
tween the straps 45 and the plate 64. Two profiles 89 are
arranged adjacent to the guides 81 and form vertical
channels in which the opposite ends of a cylindrical rod
90 are engaged slidingly (see Figures 1, 7, 10-14), and
the end edge of the sheet 38 of heat-sealing material
designed to form the package and taken from the reel 39
is fixed to said rod so that it rotates jointly with said rod.
The reel 39 rests so as to roll on two counter-rotating
rollers 91, which are supported by shoulders 92 that rise
from the top of the columns 54. One of the rollers 91 is
actuated by a gearmotor 93 of the reversible type, which
is mounted on a shoulder 92 and is adapted to control
the unwinding of the sheet 38 from the reel 39. It should
be noted that in Figures 5-9, the reel 39, the rollers 91
and the gearmotor 93 have not been shown for the sake
of clarity of the drawing.
[0029] The apparatus described so far is completed
by a device for allowing the movement of the rod 90 from
a height that lies below the resting surface of the mattress
M on the advancement conveyor 2 and on the receiving
and transfer conveyor 3, i.e., the plane formed by the
rollers 13, 14 and by the belts 45, to a level that lies above
the resting surface by a height that is at least greater than
the thickness of the mattress.
[0030] Said device comprises a pair of belts 94, each
of which is closed vertically in a loop around two pulleys
95, 96, the upper ones 95 of which can rotate on the
internal faces of the columns 54 and the lower ones 96
of which are keyed to the ends of a shaft 97 that is sup-
ported rotationally in brackets 98 fixed in a cantilever
fashion to a base 99 of the structure 55. The belts 94 are
moved by a reversible gearmotor 100, which is mounted
on the base 99 and transmits motion to the shaft 97 by
means of a transmission 101. A vertical guide 102 for the
sliding of a sliding block 103 is arranged to the side of
each belt 94 and said sliding block is fixed in a cantilever
fashion to a portion of the respective belt so that it can
perform upward and downward strokes. A fluid-operated
actuator 104 is incorporated in each sliding block 103
and is provided with stems 105 to which an engagement
element is jointly connected which consists of a fork 106
(see Figures 1, 7), which protrudes horizontally toward
the guide 81. By activation of the actuators 104, the forks
106 can engage and disengage the ends of the fixing rod
90 of the sheet when it lies below the plane of the rollers
13, 14.
[0031] The operation of the apparatus is described
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hereinafter with reference to Figures 10-14.
[0032] First of all, a portion of the sheet 38 is unwound
from the reel 39 and its end is fixed to the rod 90. The
rod is then lowered below the plane of the rollers 13, 14
and engaged at the opposite ends by the forks 106 ac-
tuated by the actuators 104, so that the unwound portion
of sheet is stretched through the opening 75. Conven-
iently, in the shoulders 92 that lie above the columns 54
there is a guiding roller 107, which spreads the sheet on
a vertical plane that passes through the channels 89 (see
Figure 10).
[0033] After unloading onto the rollers 13, 14 the mat-
tress M to be packaged by means of the feeder 25, the
pusher 22 is activated and, from its position below the
feeder 25, pushes the mattress M in the direction A
against the sheet 38, forcing it between the plane of the
belts 45 and the plate 64 of the presser (see Figure 11).
[0034] With the insertion of the mattress in the com-
partment formed between the belts 45 and the plate 64,
a further portion of sheet 38 unwinds from the reel, so
that when the mattress is fully transferred onto the belts
45, the front, upper and lower faces of the mattress are
covered by the sheet.
[0035] Then (see Figure 12), after lowering the roller
82 into abutment against the roller 88 and thus moving
mutually closer the superimposed flaps of the sheet, the
transverse heat-sealing unit 76, 77 is actuated and joins
the superimposed flaps of the sheet along two parallel
and adjacent heat-sealing lines and cuts them along a
line that is intermediate with respect to the heat-sealing
lines, causing at once the formation of a first wrapping
(which will be the inner one) which is closed around the
mattress but is separated from the sheet, whose conti-
nuity is restored from the reel 39 up to the fixing rod 90.
After the heat-sealing bars 76, 77 have been opened,
the actuators 104 are activated and release the rod 90
by retracting the forks 106. Then, with the subsequent
activation of the gearmotor 100, by means of the shaft
97 and the belts 94, the rod 90 is raised to a level that
lies above the upper face of the mattress M (see Figure
13). At the same time, by means of the activation of the
gearmotor 93 and the rotation of the rollers 91, rewinding
onto the reel 36 is provided for the portion of sheet that
otherwise would be loose upon lifting of the rod 90. Once
these steps have been completed, the mattress M is ad-
vanced by means of the belts 45 and is positioned below
the plate 64, which, by activating the jacks 65, moves
downward, compressing the mattress M and reducing its
thickness, so that at the end of the packaging operations
the volume of the packaged mattress is reduced signifi-
cantly (however, it is noted that in Figure 13 the mattress
is not shown in the compressed position). Moreover,
when the mattress M is in the compressed condition and
the sheet 38 is closed in a loop around it, the lateral heat-
sealing units 72, 73 are activated and, by heat-sealing
the superimposed lateral flaps of the sheet, complete the
perimetric closure of the sheet, providing a hermetically
closed wrapping.

[0036] As soon as the perimetric heat-sealing has
been completed, the plate 64 is lifted again, thus releas-
ing the mattress M so that by activating the belts 45 in
the opposite direction B, the mattress, passing below the
rod 90, can be transferred onto the conveyor 2 (see Fig-
ure 14). At this point, the rod 90 is lowered again below
the plane of the rollers 13, 14, so as to stretch a new
portion of sheet through the opening 75, thus restoring
the initial conditions that make it possible to form a sec-
ond wrapping in the manner described above for forming
the first wrapping.
[0037] As can be seen, the invention achieves perfect-
ly the intended aim and objects. In particular, it is noted
that with the apparatus it is possible to obtain two sepa-
rate wrappings, so that the outer one can be removed
easily in case of damage or for various reasons, for ex-
ample for reasons of presentability of the contained prod-
uct, or in case of undergone damage and so forth.
[0038] The described apparatus is susceptible of mod-
ifications and variations, all of which are within the scope
of the appended claims.
[0039] According to a second embodiment of the in-
vention, shown more clearly in Figure 7 and adapted to
ensure more exact and crease-free handling of the wrap-
ping of the sheet around the mattress, a gear 108 is pro-
vided, which is keyed to one end of the fixing rod 90 and
is arranged adjacent to the plane of advancement of the
fork 106, so as not to interfere with said fork. A pinion
109 is supported at the lower end of the channel 89 and
is adapted to mesh with the gear 108 when said gear is
positioned at the lower stroke limit. The pinion 109 is
actuated by means of a gearmotor 110, which is mounted
on a post 111 jointly connected to the base 99. The func-
tion of the gearmotor 110 is to impart to the gear 108,
once it has been meshed with the pinion 109 and at the
end of the closure of each wrapping, a rotation by means
of which a number of turns is transmitted to the rod 90
which is sufficient to rewind a portion of the sheet that
might remain loose after heat-sealing and cutting and
restore the spreading thereof that is necessary to ensure
the wrapping of the sheet around the mattress.
[0040] It should be noted that with this embodiment
the portion wrapped around the rod 90 can be unwound
on the belts 45 at the same advancement speed as the
mattress, so as to avoid the sliding of the mattress on
the underlying sheet portion and ensure perfect spread-
ing of the sheet below the mattress.
[0041] Figures 15, 16 illustrate a further embodiment,
which makes it possible to provide packaging by using
two sheets taken from two different reels and is therefore
capable of forming two wrappings that have different aes-
thetic characteristics, or of providing an outer wrapping
with stronger sheets or to function as a support for ad-
vertising messages and so forth.
[0042] The variation provides, to the side of the first
reel 36, a second reel 112, which is also supported by a
pair of rollers 113 actuated by a gearmotor 114 mounted
on the shoulder 102. The second sheet 115 is wrapped
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around the reel 112, its end being fixed to a second fixing
rod 116, whose opposite ends are guided in the same
channels 89 in which the rod 90 is guided.
[0043] Two actuators 117, 118 are associated with
each shoulder 102, below the rollers 91, for the actuation
of respective arms 119, 120 which are substantially hor-
izontal. By activation of the actuators, the arms 119, 120
move between a position of engagement in the channels
89 and a position of extraction from them through adapted
recesses formed in the shoulders of the channels.
[0044] The actuators 117, 118 are actuated alternately
for switching the drawing of the sheets from one reel to
the other after formation of the first wrapping.
[0045] After formation of the first wrapping with the
sheet 38 in the manner specified above in Figures 10-14,
the rod 90 for fixing the sheet 38 is lifted by the forks 106
to the height of the lower arm 120 and then retracted out
of the channels 89 by the actuators 118.
[0046] Conveniently, the arms 119, 120 are curved up-
ward, so that the rod 90 can continue to be retained on
the arms 120, allowing the forks 106 to be retracted and
lifted to the height of the arms 119 on which the rod 116
was deposited earlier during formation of the first wrap-
ping. At this point the forks 106 are activated to engage
the upper rod 116 and the arms 119 are disengaged from
the channels 89 by activation of the actuators 117, so
that by actuation of the belts 94 the rod 116 is lowered
below the plane of the rollers 13, 14 for being able to
proceed with the formation of the second wrapping and
the completion of the packaging process.
[0047] Advantageously, as shown in Figures 17-19,
both rods 90 and 116 are each provided, at at least one
end, with a gear 108, 121, and at least the fork 106, which
is adjacent to the gears 108, 121 and therefore cooper-
ates with the arms 119, 120, has a toothed sector 122,
which is guided in a U-shaped member 123 that is fixed
to one face of the fork 106. The toothed sector 122 is
connected to the stem of an actuator 124 that is fixed to
the opposite face of the fork. Depending on the require-
ments, the toothed sector 122, by engaging the set of
teeth of the gears 108, 121, can block the rotation of the
rods 90, 116 during movements along the channels 89
or during the steps for wrapping and unwinding the sheets
on the part of the elements 109, 111. Conveniently, ad-
ditional toothed sectors 125, 126 are jointly connected
to the arms 119, 120 and, by actuation of the actuators
117, 118, engage the gears 108, 121, retaining the rods
90, 116 at the heights provided for pickup by the forks
106.
[0048] The disclosures in Italian Patent Application No.
BO2008A000614 from which this application claims pri-
ority are incorporated herein by reference.
[0049] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly, such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-

ple by such reference signs.

Claims

1. A method for packaging a mattress in a package,
comprising:

- providing a first conveyor (2) for the advance-
ment of the mattress (M) and a second conveyor
(3) for receiving and transferring the mattress
so as to form a mattress resting surface (45,
13-14) and form a separating opening (75) be-
tween said conveyors, such that it can be
bridged by a mattress that is moved from one
conveyor to the other by adapted movement
means (22, 13-14, 45),
- providing above said conveyors a reel (39) of
a sheet (38) that can be heat-sealed and one
end of which is joined to a fixing element (90)
that is guided through said opening,
- providing means (94-106) for engaging and ac-
tuating said element for fixing the sheet (38) be-
tween a position that lies below said resting sur-
face (45, 13-14), in which said sheet is stretched
through said opening (75), and a position that
lies above said resting surface up to such a
height as to allow the passage of a mattress (M)
between said resting surface and said fixing el-
ement (90),
- providing, above said resting surface, heat-
sealing and cutting means (72-73, 76-77) that
can be operated synchronously with said fixing
element and said mattress movement means for
- retaining, in a first step of operation, the fixing
element (90) below the resting surface and
causing the advancement of the mattress from
the first conveyor (2) toward the second convey-
or (3) in order to produce the wrapping of said
sheet in a loop around said mattress and the
perimetric closure by heat-sealing and cutting
of said sheet and the formation of a first wrap-
ping, which is separate from the sheet unwound
from said reel,
- lifting, in a second step, the sheet fixing element
(90) above the resting surface (45, 13-14) and
transferring the mattress onto the advancement
conveyor (2),
- returning, in a third step, said fixing element
below the resting surface (45, 13-14) and
- in a fourth step, producing the advancement
of the mattress on the second receiving and
transfer conveyor (3) in order to wrap a second
sheet around the first wrapping and perform the
consequent heat-sealing and cutting of the
sheet, forming a second wrapping that is sepa-
rate from the first one.
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2. An apparatus for packaging a mattress in a package,
characterized in that it comprises a first conveyor
(2) for the advancement of the mattress and a second
conveyor (3) for receiving and transferring the mat-
tress, said conveyors forming a resting surface (45,
13-14) and being mutually separated by an opening
(75), means (34-37, 43-49) for actuating said con-
veyors to transfer said mattress from one conveyor
to the other by bridging said opening, a structure (55)
for supporting a reel (39) for a sheet (38) that can be
heat-sealed above said conveyors, means (94-101)
for engaging an element (90) for fixing the end of the
sheet unwound from said reel, means (89) for guid-
ing said fixing element through said opening be-
tween a lower position, which lies below said resting
surface and in which said sheet is stretched through
said opening, and an upper position, which lies
above said resting surface, up to such a height as
to allow the passage of a mattress between said rest-
ing surface (45, 13-14) and said fixing element (90),
heat-sealing means (76, 72-73) arranged above said
resting surface, said means for actuating the fixing
element, for heat-sealing and cutting and moving the
mattress being functionally coordinated so that in a
first step, with the fixing element (90) arranged below
the resting surface, the mattress is transferred from
the first advancement conveyor (2) toward the sec-
ond receiving and transfer conveyor (3), thus pro-
ducing the wrapping and closure in a loop by heat-
sealing and cutting of said sheet around said mat-
tress and the formation of a first wrapping; in a sec-
ond step, the fixing element is raised above the rest-
ing surface and the mattress is returned onto the
advancement conveyor (2); in a third step, the fixing
element (90) is again lowered below the resting sur-
face so as to again stretch said sheet through said
opening (75); in a fourth step, the mattress is again
transferred onto the receiving and transfer conveyor
(3) and the wrapping of a second sheet around the
first wrapping, the heat-sealing and cutting of the
sheet, with formation of a second wrapping that is
not connected to the first one, are completed.

3. The apparatus according to claim 2, characterized
in that said first advancement conveyor (2) compris-
es two series of rollers (13, 14), which form respec-
tive roller beds between which there remains an
opening (15) and a pusher (22) that can move along
said opening and is adapted to operate on the mat-
tress (M) to be packaged, which is deposited on said
rollers, for transferring said mattress onto said sec-
ond conveyor (3).

4. The apparatus according to claim 3, characterized
in that said rollers (13, 14) can rotate freely during
the advancement of the pusher (22) in the direction
(A) for transfer of the mattress toward said second
conveyor (3) and can be actuated positively in the

opposite direction (B) when the mattress returns
from said second conveyor onto said roller beds (13,
14).

5. The apparatus according to one of claims 3 and 4,
characterized in that said pusher (22) consists of
a bar (23), which can move above the roller bed (13,
14) and is connected to a slider (17) that can slide
on guides (102) arranged below said roller bed and
is actuated with a reversible motion.

6. The apparatus according to one of claims 3 to 4,
characterized in that the rollers (13, 14) of each
series are actuated by a gearmotor (36, 37), which
actuates said rollers by means of a transmission that
comprises a shaft (34, 35) which is supported at right
angles to said rollers and is connected to them by
respective belts (3 8).

7. The apparatus according to one of claims 3 to 7,
characterized in that a feeder (25) of mattresses
is associated with said advancement conveyor (2)
and is of the type with belts (25), the end of which
for unloading the mattresses lies above said roller
beds.

8. The apparatus according to claim 1, characterized
in that said receiving and transfer conveyor (3) com-
prises a plurality of horizontal belts (45) in sliding
contact on a supporting slab (48), which form a plane
that is substantially coplanar with respect to the
plane of the rollers (13, 14), said belts being actuated
by a reversible gearmotor (49).

9. The apparatus according to claim 8, characterized
in that it comprises a plate (64), which is supported
above said slab (48) and forms with it a compartment
for accommodating the mattress to be packaged,
means (60-65) being provided for the actuation of
said plate from a raised position into a lowered po-
sition for compressing the mattress.

10. The apparatus according to claim 9, characterized
in that heat-sealing means (72, 73) are arranged
laterally to said plate (64) for heat-sealing the lateral
edges of the packaging sheet wrapped around said
mattress arranged in said compartment.

11. The apparatus according to claim 10, characterized
in that said heat-sealing bars (72, 73) are supported
on carriages (67), which are arranged at the sides
of said plane with belts (45) and at an adjustable
distance with respect to it.

12. The apparatus according to one of claims 2 to 11,
characterized in that said structure (55) comprises
two columns (51), at the top of which rollers are sup-
ported for supporting at least one reel (39) for a sheet
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for forming the package, a first pair of guides (89)
associated vertically with said columns (51) for guid-
ing the opposite ends of a rod (90) that constitutes
said element for fixing the sheet (38), a second pair
of guides (102), which are parallel to the first ones
(89), for guiding respective sliding blocks (103) for
supporting actuators (104) which actuate elements
(106) for engaging the ends of said rod (90), where
said sliding blocks can be actuated by said means
(94-101) so that said rod can be raised and lowered
between a position that lies below said roller bed and
a position that lies above said roller bed at a height
that is greater than the thickness of the mattress.

13. The apparatus according to claim 12, characterized
in that a second reel (112) for a sheet (115) is ar-
ranged on said structure (55), said sheet (115) hav-
ing an end that is fixed to a second rod (116), whose
opposite ends are guided slidingly within the same
guide (89) of said first rod (90), stop means (119,
120) being provided for retaining said rods at a
height, with respect to the resting surface, that is
greater than the thickness of the mattress, and being
controlled by control means to allow the individual
release of said engagement elements (106).

14. The apparatus according to one of claims 12 and 13,
characterized in that said stop means comprise
arms (119, 120), which are actuated by actuators
(117, 118) jointly connected to said structure (55)
between a support position and a release position
of said rods (90, 116).

15. The apparatus according to one of claims 12-14,
characterized in that a gear (108, 121) is keyed to
the opposite ends of each rod (90, 116) and in that
said engagement elements consist of a fork (106),
on which a toothed sector (122) is associated slid-
ingly which is actuated by an actuator (124) between
a position for engaging said gear (108, 121) in order
to block the rotation of said rod (90, 116) and a po-
sition for disengagement from said gear (108, 121)
in order to allow the rotation of said rod (90, 116).

16. The apparatus according to one of claims 12-15,
characterized in that at the lower end of said first
guides (89) there is a pinion (109), which can be
actuated by a gearmotor (110) and is adapted to
mesh with the gear (108, 121) that is keyed to the
rod in order to stretch said sheet.
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