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(54) Bundling machine

(57) Bundling machine with a structure made from
profiles of a lightweight material, the pieces of which are
joined by screws and engagement, incorporating a roll-
holding carriage with a system for supplying and tension-
ing the packaging material that essentially consists of a

device integrating a roller with an adherent surface en-
gaged non-coaxially to a brake with an adjustable
strength, both the roller and the brake being inserted in
a plate that is attached to the roll-holding carriage by
union means that allow a simple disassembly.
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Description

OBJECT OF THE INVENTION

[0001] As indicated by its name, the invention consists
of a bundling machine of the type defined by a main body
with an inverted-L shape and an inner rotating arm, also
with an inverted-L shape and smaller in size, the two
bodies being joined at the end of their horizontal branches
by a shaft engaged to a motor.
[0002] The rotating arm incorporates in its vertical
branch a roll-holding carriage that carries the roll of bun-
dling material, normally plastic, fabric or mesh, and gen-
erates the tension needed for bundling.
[0003] In this type of machine, the item to be wrapped
is placed static inside the turning radius of the rotating
arm, and it is wrapped helically by the combined action
of said arm and the upward and downward motion of the
device that supplies and tenses the wrapping material.
[0004] In the invention proposed, the structure is made
from profiles of a lightweight material, such as aluminum,
strategically incorporating reinforcement pieces, guard
pieces and coating pieces of a slightly deformable ma-
terial, such as polyethylene.
[0005] The profiles that conform the main structure of
the machine are connected to each other by screws, al-
lowing to disassemble the machine entirely as well as
simplifying the replacement of parts.
[0006] Certain unions and strategic zones incorporate
reinforcement parts.
[0007] The main body of the machine is inserted and
attached on its bottom part in a box, which is in turn at-
tached to a C-shaped stand with a flat surface that is
bolted to the floor.
[0008] Another of the main improvements of this ma-
chine is in the roll-holding carriage, which incorporates
a precise adjustable brake engaged to the shaft of a re-
tainer roller.
[0009] The technical field to which this invention re-
lates is bundling machines.

BACKGROUND OF THE INVENTION

[0010] Machines are well known in which the package
to bundle is kept still while a moving arm, which incorpo-
rates means for supplying the packaging material, re-
volves about itself while the roll-holding carriage moves
vertically, upward and downward, thereby generating a
helical bundling.
[0011] References to this type of machines are found,
among other places, in patents ES522381 or utility mod-
els U8600325, U9001550, U9002880.
[0012] Their manner of operation, which requires de-
positing the objects to be bundled within their radius of
action, often leads to knocks and breakages.
[0013] To provide sturdiness, these machines are gen-
erally made with steel structures in which the various
parts are welded to each other.

[0014] This construction method implies a high weight
and complexity in repairs when it is necessary to replace
a damaged element.
[0015] To counter the heavy weight of the structure of
these machines and prevent increasing it excessively,
motors with limited power and structures with limited
strength are mounted, even failing to include additional
safety elements.
[0016] Some of these machines are transportable,
such as DE10220803, ES2271738 or US4282700, and
some are attached to the floor, either with a double sup-
port structure such as ES2113244 or with a single support
structure such as U8600325, U9001550, U9002880 or
attached to the wall, as in ES522381.
[0017] Those attached to the floor require, due to the
weight and movement of the elements of the machines,
stands with surfaces crossed by ribs or strengthening
rods, which can cause trips and falls.
[0018] Another of the issues on which many patents
can be found is the roll-holding carriage which in general
includes, in addition to the roll of this material, means for
generating the tensions needed in the packing material
so that it fits snugly on the object to wrap, as shown in
EP1300339, ES285252, ES2001227 or ES2000877, one
of the solutions found being a brake such as that de-
scribed in FR2608140, EP1522494, FI81539.
Specifically, EP1522494 presents a roll carriage with one
or two retainer rollers in which a brake has been included,
essentially consisting of spring that acts directly on the
retainer roller, allowing to adjust the spring pressure by
turning an eccentric piece with three positions fitted on
the spring.
[0019] This system has certain limitations, as on one
hand it only allows three degrees of pressure, while the
brake proposed in the present invention is linear and pre-
cise, and on another hand as it is mounted directly on
the roller it hinders the roller replacement operation, as
the brake must also be disassembled, potentially leading
to adjustment problems when it is reassembled.
[0020] The roll carriage provided in the present inven-
tion overcomes the aforementioned drawbacks as it al-
lows a linear and accurate adjustment of the braking
force, and due to its configuration simplifies the assembly
and disassembly operations, not requiring any subse-
quent adjustments as the brake body remains compact
during the replacement operation of the retainer roller.

DESCRIPTION OF THE INVENTION

[0021] To overcome the aforementioned drawbacks,
the machine proposed has the following characteristics.
[0022] The machine has a lightweight structure made
from different profiles of a light material, such as alumi-
num.
[0023] The unions are effected by engaging and bolt-
ing, so that they can be fully disassembled to simplify the
replacement operations of damaged elements.
[0024] At strategic union points reinforcement pieces
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are used and guards are incorporated at specific points
with higher risk of knocks and breakage, particularly at
the union between the main body and the stand, at the
end area of the horizontal branches of the structure and
in the inside of the stand.
[0025] To further protect the structure and the mechan-
ical and electronic elements, the machine is completely
coated with a deformable material that can absorb kinetic
energy, such as polyethylene; this coating can be re-
moved by parts.
[0026] This provides a structure that is light yet resist-
ant to both the work of the machine itself and to its loads,
as well as to the possible knocks that it may receive in
its normal use.
[0027] As foreseen, the structure made of profiles of a
light material and assembled by engagement and bolting
instead of welding, provides substantial advantages over
existing machines, particularly regarding weight, ease of
replacement of damaged parts and even adaptation to
specific dimensions.
[0028] The low weight of the structure allows, among
other things, to reduce the thickness of the stand and for
the stand to have a smooth surface, without ribs or rods,
facilitating passage and preventing trips and falls.
[0029] On another hand, the reduced weight of the
structure provides a margin for including sturdier or more
powerful mechanical means that improve the perform-
ance of the machine and minimize repairs, such as a
more powerful motor, allowing to eliminate gear elements
in the transmission of the rotation to the shaft of the ro-
tating arm.
[0030] It also allows including safety elements, such
as a torque limiter, so that in case of an obstacle in the
path of the rotating arm the motor rotation will be uncou-
pled from the rotation of the arm, making it a safer ma-
chine to operate.
[0031] Another of the substantial improvements re-
lates to the device used to supply the wrapping material.
[0032] To provide an effective bundling, the wrapping
material must be tightly wrapped about the object, which
means that while it is applied it must be under a suitable
tension, without allowing it to unroll freely from the roll
due to the movement of the rotation arm.
[0033] Depending on the type of wrapping material
used and the material to be bundled, more or less tension
will be required. Thus, different stiffness is required when
bundling a load of bricks, for which mesh can be used,
as no water tightness is required and the tension applied
will be high, since a compact bundle must be obtained
and there is no risk of squashing the merchandise, com-
pared to a set of toilet paper boxes, which require water
tightness, so that plastic will be used, without too much
tension as the merchandise may be damaged otherwise.
[0034] The greater the power of the motor, the greater
the pulling force it can generate, so that higher tensions
of the wrapping material can be reached.
[0035] To generate this tension while at the same time
allowing a simple replacement of the tensioning piece

when it is damaged, the invention proposed includes a
vertical roller with an adhesive surface with a shaft that
on its lower part turns about means provided on the base
of the roll holding carriage, while on its upper part it en-
gages an adjustable brake, both the brake and the roller
shaft being inserted in a plate.
[0036] This plate is attached to the carriage by means
allowing a simple disassembly.
[0037] The vertical shaft is fitted through an orifice
made in the upper part of the carriage, above which orifice
the aforementioned plate will be attached.
[0038] The carriage where the aforementioned ele-
ments are placed is configured by a lower laminar piece
and an upper laminar piece, and means for joining these
pieces.
[0039] The lower piece includes a freely rotating shaft
in which is placed the roll of wrapping material and the
housing for the shaft of the retainer roller.
[0040] The adjustable brake consists of a casing inside
which is a series of springs that exert their force on the
upper and lower closing pieces of said casing, which can
move.
[0041] The upper closing piece is crossed by a screw,
the outer end of which is attached to a wheel or knob so
that turning this wheel or knob and the screw joined to it
causes the upward or downward displacement of this
upper closing piece, increasing or decreasing the pres-
sure exerted on the inner springs, which transmit this
pressure to the lower closing piece, which will also move,
pressing or releasing a rotating part essentially coaxial
to the screw.
[0042] The brake and the roller are placed non-coax-
ially and connected by two toothed wheels, one coaxial
to the roller which turns together with it and another en-
gaged to the former which is essentially coaxial to the
aforementioned drum-shaped box.
[0043] The action of the brake on the toothed wheel
essentially coaxial to it is transmitted through the gears
to the roller.
[0044] In this way, the roller assembly and disassem-
bly operations do not require manipulating the brake,
thereby preventing potential maladjustment problems
thereof.

BRIEF DESCRIPTION OF THE FIGURES

[0045]

FIGURE 1 is a general view, with some parts in ex-
ploded view, of the structure of the machine with
some of its elements, showing:

The fixed main arm (1) with an inverted-L shape
made from the union of two profiles of a light-
weight materials and its reinforcement pieces
(2);
The rotating arm (3) with an inverted-L shape
and a smaller size, and its reinforcement pieces
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(4);
The C-shaped stand (5) with a guard in its inner
part (6) and a raised area (7) in which the scarfed
box (8) is attached, where the main arm (1) is
housed and attached;
The motor, transmission and torque limiter
group (9) meant to be housed in the space (10)
provided in the upper horizontal branch of the
main piece, the pulley (11) and the shaft joining
the two arms (12) being protected by an addi-
tional guard (13);
The vertical branch of the rotating arm includes
the roll-holding carriage (14).
The outer angle of the main arm houses a sup-
port and stabilization piece (15) that will be at-
tached to the wall or another vertical element.

FIGURE 2 is a detailed view of the roll-holding car-
riage, showing:

A lower laminar piece (16) with means (17) that
are inserted in the retaining roller (18) allowing
it to turn and the shaft (19) on which the roll of
wrapping material will be placed;
An upper laminar piece (20) with an orifice (32)
sufficiently large to allow passing the retaining
roller through it (18);
A plate (21) in which are inserted the shaft of
the retaining roller (18), to which a toothed wheel
(22) is firmly attached, and the adjustable brake
(23);
Means (24) for joining the upper and lower piec-
es of the roll-holding carriage.

FIGURE 3 is a cross-section of the assembly formed
by the adjustable brake (23), the plate (21) and the
upper part of the shaft of the retainer roller inserted
in the plate (25), showing:

The adjustable brake is essentially constituted
by a wheel or knob (26) used to adjust the brak-
ing strength, a rotating piece with a different
cross-section in each of its segments in which
at least its upper part is screwed (27), firmly
joined to the wheel and which when it turns dis-
places either upward or downward a piece (28)
that presses or releases a set of springs (29)
that in turn transmit the pressure to another low-
er piece (30) that can be constituted of or incor-
porate a friction piece which when it moves
catches a coaxial rotating piece (31).
The rotating piece (31) coaxial to the brake en-
gaged to the wheel (22) that turns together with
the shaft (25) of the retainer roller.
A stop (33) to limit the rotation of the screw.

FIGURE 4 shows the protective casing of the ma-
chine made of a deformable material that allows ab-

sorbing knocks and made from different pieces, all
of them joined to the structure of the machine with
screws, simplifying the replacement when neces-
sary of any damaged pieces.

DESCRIPTION OF AN EMBODIMENT OF THE INVEN-
TION

[0046] A non-limiting example of an embodiment of the
invention will be described below.
[0047] For sake of clarity, the description will begin with
an example of embodiment of the structure, then an ex-
ample of embodiment of the roll-holding carriage and fi-
nally a detailed description of an embodiment of the as-
sembly consisting of the adjustable brake and its relation
to the retaining roller.
[0048] The main structure of the machine consists of
two inverted-L shaped arms, one of them fixed and larger
in size (1) and the other rotating and slightly smaller (3),
the two being connected by a shaft (12) placed on the
end of their corresponding horizontal branches.
[0049] These arms are made from profiles of a light-
weight material, such as aluminum, all the unions being
established by screws.
[0050] To provide sturdiness to the fixed arm, each of
its straight segments is composed of two identical pro-
files, parallel to each other and firmly joined, with the
unions, particularly the one at an angle of 90°, being re-
inforced by additional pieces (2) joined to the structure
by screws.
[0051] The structure of the rotating arm (3) consists on
its upper part by a central profile and two lateral profiles
with a smaller cross-section, one of which is shorter in
length that the piece, and the vertical arm constituted by
two profiles, one having a greater cross-section and
length than the other.
[0052] The unions are established by screws and in-
corporate reinforcement pieces (4) at certain unions.
[0053] In the horizontal branch of the main arm is a
recess (10) in which is housed the motor, which transmits
the rotation to the shaft (12) and the rotating arm by
means of a belt and a pulley.
[0054] A torque limiter acts on the transmission in such
a way that the motor rotation is disengaged from the arm
rotation if it encounters a certain resistance to its motion.
[0055] A guard piece (13) is provided to protect the
pulley and the end of the main arm.
[0056] The main arm (1) is inserted and fixed in a
scarfed box (8) which is in turn fixed to the C-shaped
stand (5) at a part in which it is slightly raised (7).
[0057] The inner part of this C-shaped stand (5) has a
flange (6) by way of a guard.
[0058] The upper part of the stand has a smooth sur-
face, free of ribs or rods.
[0059] The roll-holding carriage (14) is anchored to the
vertical branch of the rotation arm, and moves upward
and downward, combining this movement to that of the
rotation of the arm to define a helical wrapping.
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[0060] The roll-holding carriage (14) is made of a lower
laminar piece (16) and an upper laminar piece (20) joined
to each other by conventional means (24).
[0061] In the lower laminar piece are established
means (17) for coupling to the shaft of the retainer roller
(18) as well as the shaft (19) in which the roll or wrapping
material is inserted, the latter shaft being free to turn.
[0062] The retainer roller (18) has a surface that ad-
heres to the wrapping material, either by an adhesive,
magnetization, friction or any other method.
[0063] The upper laminar piece (20), smaller in size,
has a sufficiently large orifice (32) to allow the retaining
roller to pass.
[0064] Attached to this upper piece (20) is a plate (21),
in which are inserted the end of the shaft of the retainer
roller (25) and the circular piece (22) that turns together
with it, as well as a brake (23) of adjustable strength, the
plate (21) and the brake (23) constituting, together with
the piece (22) attached to the shaft of the retainer roller
and the retainer roller itself, the group that allows a con-
trolled tension of the wrapping material so that it is tightly
wrapped on the bundle.
[0065] The brake (23) is composed of a case in which
is housed a series of springs (29), the upper piece (28)
and lower piece (30) of this casing being free to move.
[0066] The upper piece (28) moves by the action of a
screw (27) that crosses it, this screw being firmly attached
to a wheel or knob that can be manipulated to turn the
screw (27) and therefore move the upper piece (28).
[0067] The cross-section of this screw changes along
its path, in its lower end part having a shape which, when
turning, meets against the piece (33) to prevent an ex-
cessive tightening of the springs.
[0068] When the upper piece (28) moves to press the
springs (29), these move the lower piece (30), which can
consist in full or in part by a brake pad, which hinders the
rotation of a coaxial turning piece (31) engaged to the
rotating piece (22) that is firmly joined to the shaft of the
retainer roller.

Claims

1. Bundling machine of the type having a main fixed
body with an inverted-L shape and an inner rotating
arm with an inverted-L shape of a smaller size, these
two bodies being joined by a shaft at the end of their
corresponding horizontal branches which consti-
tutes the rotation shaft of the smaller inner piece with
an inverted-L shape driven by a motor and a gear,
wherein said rotating piece incorporates on its ver-
tical branch a roll-holding carriage that contains the
roll of the material used to bundle, such as plastic,
mesh or fabric, among others, and the tensioning
element for the wrapping material, the item to be
packed remaining static inside the turning radius of
this rotating arm and being wrapped in a helical man-
ner by the combined action of the rotation of said

arm and the upward and downward movement of
the roll-holding carriage, essentially characterized
in that the main body of the machine consists of
profiles of different sizes of a lightweight material,
such as aluminum, which incorporate reinforcement
pieces, guard pieces and kinetic energy absorbing
coating elements, in that the bundling machine has
a C-shaped stand with a smooth surface traversed
by several through orifices, a box being attached to
said laminar piece in which is inserted the main body
of the machine, in that the support on which the roll
of wrapping machine is placed that is on the rotating
arm essentially consists of two laminar pieces, an
upper and a lower one, and union elements, the up-
per piece having an orifice large enough to allow
passage of the retainer roller, this retainer roller be-
ing engaged non-coaxially to a brake with linear and
continuous regulation, the support of the brake and
roller being a plate that is attached to the carriage
by means that allow a simple disassembly.

2. Bundling machine essentially characterized in
that the structure of the main fixed body, with an
inverted-L shape, consists of at least two elongated
parts of a profile of a lightweight material, such as
aluminum, joined by screws, the union of these pro-
file bodies being reinforced by pieces of a resistant
material, incorporating on the end of the horizontal
branch of said body a guard made of a resistant ma-
terial.

3. Bundling machine according to the previous claim,
essentially characterized in that in an area near
the end of the upper horizontal branch there is a re-
cess in which is housed the motor that will move the
rotating arm.

4. Bundling machine essentially characterized in
that the structure of the rotating arm with an inverted-
L shape consists of the union of at least to elongated
parts of a profile of a lightweight material, such as
aluminum, the union point being reinforced by addi-
tional pieces of resistant materials.

5. Bundling machine essentially characterized in
that the stand has a smooth surface and a raised
area, said stand having a number of through orifices
in which are inserted the bolts that anchor it to the
floor.

6. Bundling machine as claimed in claim 5 essentially
characterized in that the stand is provided on its
inner part with a guard consisting of a flange placed
on its inner perimeter.

7. Bundling machine essentially characterized in
that joined to the stand, in an area raised above the
rest of the surface, is attached a box that can be
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scarfed, in which the vertical branch of the main
structure of the machine is inserted.

8. Bundling machine as claimed in claims 3 and 4 es-
sentially characterized in that the motor located
in the horizontal branch of the fixed body is joined
through a suitable transmission means, such as a
transmission belt, to the shaft that connects the ro-
tation of the motor and the rotating arm, this union
being disengaged by the action of a torque limiter if
the rotating arm encounters a certain resistance in
its path.

9. Bundling machine essentially characterized in
that the roll-holding carriage is configured by two
laminar pieces, an upper and a lower piece, joined
by a series of union pieces, wherein the lower piece
includes a freely-rotating shaft in which is inserted
the roll of packaging material and also means for
housing the shaft of the retainer roller, engaged in a
non-coaxial manner by its upper part to an adjustable
brake, the roller and the brake being inserted in a
plate, the upper laminar piece having an orifice that
allows the retainer roller to pass.

10. Bundling machine according to claim 9 essentially
characterized in that the plate, brake and roller
form an integral assembly that can be disassembled,
and in that said assembly is attached to the upper
laminar piece of the frame through the plate by
means that allow a simple disassembly, the retainer
roller being inserted in the orifice provided in the up-
per laminar piece.

11. Bundling machine essentially characterized in
that the means that allow controlling the rotation of
the retainer roller are:

An adjustable brake consisting of a box or case
inside which are house a series of springs in
constant contact with an upper closing piece and
a lower closing piece, both of which are free to
move, wherein the upper closing pieced is
crossed and interacts with a screw that is firmly
joined at its end to a wheel or knob, such by
moving the knob and thereby turning the screw
will raise or lower the upper closing piece, in-
creasing or reducing the pressure exerted by it
on the springs, which in turn transfer said pres-
sure to the lower closing piece, which will also
move to press against or release a rotating piece
essentially coaxial to the drum described.
A circular piece coaxial to the retainer roller that
turns together with it, said piece being engaged
to the circular rotating piece coaxial to the brake.
The plate referred to in claim 9 that joins all the
aforementioned elements.

12. Bundling machine as claimed in claim 1 essentially
characterized in that it may incorporate means for
attachment and stabilization with respect to a vertical
or horizontal captive screws and a series of orifices
meant to house the attachment screws.

13. Bundling machine according to previous claims es-
sentially characterized in that its body is coated
by a series of pieces made of a deformable material,
such as polyethylene, with a shape allowing to ab-
sorb impacts.
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