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(57) The wrapping machine 1s for wrapping an article from a roll of film. It comprises a film tail treatment device, a

device moving mechanism for moving vertically the film tail treatment device, a device height detector £

the height of the film tail treatment device, a clamping mechanism for clamping a portion of the film unrolled from the

or detecting

roll, a clamp moving mechanism for moving vertically the clamping mechanism, a clamp height detector for detecting
the height of the clamping mechanism, and a controller for controlling the carriage moving mechanism, the device
moving mechanism and the clamp moving mechanism during the wrapping cycle with respect to the heights detected
by the carriage, device and clamp height detectors. At the end of the wrapping cycle, the clamp mechanism 1s
positioned at the height required to clamp the portion of the film during operation of the film tail treatment device.
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ABSTRACT

The wrapping machine is for wrappling an article
from a roll of film. It comprises a film tail treatment
device, a device moving mechaniém for moving vertically the
film tail treatment device, a device height detector for
detecting the height of the film tail Creatment device, a
clamping mechanism for clamping a portion of the film
unrolled from the roll, a clamp moving mechanism for moving
vertically the clamping mechanism, a clamp height detector
for detecting the height of the clamping mechanism, and a
controller for controlling the carriage moving mechanism, the
device moving mechanism and the clamp moving mechanism during
the wrapping cycle with respect to the heights detected by
the carriage, device and clamp height detectcrs. At the end
of the wrapping cycle, the clamp mechanism is positioned at

the height required to clamp the portion of the film during

operation of the film tail treatment device.
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WRAPPING MACHINE FOR WRAPPING AN ARTICLE FROM A ROLL OF FILM,
AND A METHOD THEREOF

Field of the invention

The present invention is concerned with a wrapping

machine for wrapping an article from a roll of film, and a

method thereof.

10 Background of the invention

Known in the art, there is the U.S. patent No.
5,107,657 of Werner K. DIEHL et al., granted on April 28,
1992. In this patent, there is described an apparatus for
wrapplng a pallet load with a wrapping film applied
selectively as a film rope or as a film sheet. A rotary arm
support above the load B 1s arranged to be rotatably driven.
A carriage which 1s mounted to an upright member, is arranged
to be selectively driven along the upright member, either in

20 an upward direction or in a downward direction.

Also known 1in the art, there is the U.S. patent No.
5,802,810 of John P. WOJCIK et al., granted on September 8,
1998. In this patent, there is described a method and an
apparatus for wrapping and securing film about a load. The

film dispenser mounted on a rotary arm starts and stops the

wrappling at a home lowered position.

Also known in the art, there is the U.S. patent No.
5,450,709 of Kurt L. STEDING, granted on September 19, 1995.
In this patent there 1s described a fully automatic

30 stationary wrapping device having improved griping and
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cutting mechanisms. The device comprises a swing arm having a
rotatlional circular motion and a swing arm carriage mounted
and vertically displaced along a swing arm carriage support.

With both circumferential and vertical displacement of the

swing arm carriage, a helical wrapping pattern is produced on
the stacked pallet. The wrapping starts with the swing arm
carriage at its home position and ends with the swing arm

carriage at the same home position. Then, the film is cut by

melting.

Also known 1in the art, there is the U.S. patent No.
5,787,691 of Faruk M. TURFAN et al., granted on August 4,
1998. In this patent, there is described an apparatus for
wrappilng articles in film material including a stationary
frame supporting a vertically reciprocable frame which in
turn supports a rotatable ring member carrying a film
carriage assembly by which film is wrapped around a load
during rotation of the ring member. The film carriage
assembly 1s mounted on the ring member by means of a mounting
bracket and, accordingly, 1s rotatable and vertically

displaceable therewith.

Also known in the art, there are the following U.S.
patents which describe different apparatuses and methods for

wrappiling articles:

US 5,836,140 WRAPPING A  LOAD WHILE CONTROLLING  WRAP
TENSION;

usS 5,802,810 METHOD AND APPARATUS FOR WRAPPING AND SECURING
STRECH FILM ABOUT A LOAD;

US 5,787,691 APPARATUS FOR WRAPPING ARTICLES IN PLASTIC
FILM;

US 5,794,418 PALLET STRETCH WRAPPING MACHINE;

UsS 5,701,722 APPARATUS AND METHOD FOR PALLETIZING AND
WRAPPING A LOAD;
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METHOD AND APPARATUS FOR WRAPPING ELONGATE

LOAD HAVING GENERALLY CIRCULAR OR GCGENERALLY
ANNULAR ENDS;

APPARATUS AND METHOD
WRAPPING A LOAD;
APPARATUS FOR WRAPPING A PACKAGE;

STATIONARY  PALLET STRECH WRAPPING DEVICE
HAVING IMPROVED METHOD AND APPARATUS FOR
GRIPPING AND CUTTING OR WRAPPING FILM;

FREE STANDING PALLET WRAPPING APPARATUS;
AUTOMATIC FULL-WEB STRETCH-WRAPPING APPARATUS;

FOR PALLETIZING AND

STEPLESSLY ADJUSTABLE PRE-STRETCHED FILM
WRAPPING APPARATUS;

AUTOMATIC PLASTIC FI1LM WRAPPING MACHINE
PARTICULARLY SUITABLE FOR SUITCASE;

WRAPPING APPARATUS AND RELATED WRAPPING
METHODS ;

METHOD AND APPARATUS FOR WRAPPING A PLASTIC
FILM AROUND A LOAD;

STRETCH WRAPPING ROBOTIC PALLETIZER;

PROCESS AND APPRATUS FOR  PASS-THROUGH
WRAPPING;

FILM LAMINATION STRETCH WRAPPING;

PROCESS AND APPARATUS FOR CONTINUOUS WRAPPING
OF PALLETIZED LOAD;

WRAPPING APPARATUS AND METHOD.

The drawback with all of the above-mentioned

patents 1s that automatic machines have to wrap from bottom

of the load to the top thereof,

bottom to end its wrapping cycle.

and then go back to the

In that way, two layers of

film are used to wrap the load. This results in a waste of

film since sometimes only one layer of film in needed. This

is also a time consuming operation since time is spent to

wrap the second layer of film.

It 1s an objet of the present invention to provide

a method and a wrapping machine that allows to start a




10

20

CA 02276122 1999-06-21

wrapplng cycle at any location along the load, and stop the

wrapping operation also at any location along the load.

It 1s also an object of the present invention to
provide a method and an wrapping machine for wrapping an

article where it is possible to wrap the article with a

single layer of film.

It 1s also an object of the present invention to
provide a wrapping machine and a method to wrap an article

where the wrapping of the article is faster than the method

and apparatus of the prior art.

SUMMARY OF THE INVENTION

According to the present invention, there is

provided a wrapping machine for wrapping an article from a

roll of f£film, comprising:

- a machine frame having a wrapping area where the
article is received;

- a film delivering carriage onto which the roll of
film 1s rotatively mountable;

- carriage moving means for moving the film
delivering carriage vertically and horizontally around the
article, the carriage moving means being mounted on the

machine frame;

- a carriage height detector for detecting the

height of the film delivering carriage;

- a film tail treatment device comprising cutting

means for cutting the film;
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- device moving means for moving vertically the

film tail treatment device at a desired height with respect

to the article;

- a device height detector for detecting the height

of the film tail treatment device;

- clamping means for clamping a portion of the film

unrolled from the roll, in proximity of the article:

- clamp moving means for moving vertically the

clamping means at a desired height with respect to the

article;

- a clamp height detector for detecting the height
of the clamping means; and

- controlling means for controlling the carriage
moving means, the deviée moving means and the clamp moving
means during the wrapping cycle with respect to the heights
detected by the carriliage, device and clamp height detectors
so that, at the end of the wrapplng cycle, the clamp means is
positioned at the height required to clamp said portion of

the film during operation of the film tail treatment device.

Also according to the present invention, there is
provided a method for wrapping an article from a roll of

film, comprising following steps:

a) placing the article within a wrapping area;

b) clamping a free end of the roll of film with
clamping means nearby the article, the roll of film being
rotatively mounted on a film delivering carriage;

c) moving the film delivering carriage vertically
and horizontally around the article for wrapping said

article;
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d) after a predetermined period of time from the
beginning of step (c), commanding the clamping means to
release the free end of the roll of film;

e) during step (c), detecting the height of the

film delivering carriage in order to control the moving of
step (c) 1n respect to a predetermined sequence of wrapping;

f) stopping step (c) at the end of the
predetermined sequence of wrapping;

g) moving vertically a film tail treatment device:

h) during step (g) detecting the height of the film

tail treatment device;

1) stopping step (g) when step (h) detects that the

film tail treatment device 1is at a desired height with
respect to a film portion extending between the roll of film

and the article;

j) after step f, moving vertically the clamping

mearits;

k) during step (j) detecting the height of the

clamping means;

1) stopping step (j) when step (k) detects that the
clamping means 18 at a desired height with respect to said
film portion; '

m) after step (l), clamping said film portion with
the clamping means; and

n) after step (m), cutting said film portion with

cutting means of the film tail treatment device.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1s a front view of a wrapping machine

according to the present 1invention.
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Figure 2 is a top view of the wrapping machine

shown in figure 1.

Figure 3 1is a side elevation view of the wrapping

machine shown in figure 1.

Figure 4 is a front view of a part of the wrapping

machine shown in figures 1 to 3.

Figure 5 is a top view of the part of the wrapping

machine shown in figure 4.

Figure 6 1is an enlarged view of a part of the

wrapping machine shown in figure 1.

Figure 7 is a side elevation view of the part shown

in figure 6.

Figure 8 1is a top view of the part shown in figures

6 and 7.

Figure 9 is an enlarged view of an element shown in

figure 6.

Figure 10 is a side elevation view of the element

shown 1in figure 9.

Figure 11 1is a top view of the element shown in

figures 9 and 10.
Flgure 12 1s enlarged view of a detail of figure 4.

Figure 13 1s a top view of the detail shown in

figure 12.

Figure 14 is an enlarged view of a detail of figure

Figure 15 1s a schematlc representation of the

inputs and outputs of the controller.
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DETAILED DESCRIPTION OF THE DRAWINGS

Referring to figures 1, 2 and 3, the wrapping
machine for wrapping an article (40) from a roll of film
(60) , comprises a machine frame (41) having a wrapping area
where the article (40) is received. A conveyor 44 is
preferably used for placing the article (40) in the wrapping
area. The term “article” corresponds to any kind of object
which i1s desirable to be wrapped. The wrapping area is
confined into the wrap diameter (42). The wrapping machine
further comprises a film delivering carriage (14) onto which
the roll of film (60) is rotatively mountable, and a carriage
moving mechanism for moving the film delivering carriage (14)
vertically and horizontally around the article (40). The
carriage moving mechanism will described below in relation to
figures 1 to 4. The outside diameter (43) represents the
outer limit where the film delivering carriage (14) rotates.
The carriage moving mechanism is mounted on the machine frame
(41) and will be more discussed below with respect of figures

3 and 4.

The wrapping machine further comprises a film tail
treatment device (102) which comprises a cutting mechanism
for cutting the film (60) and will be described below.
However, it can be appreciate that the film tail treatment
device (102) may move between an operating position (49)
where it can be in operation, and a standby position (46)
where it i1s resting. The film tail treatment device (102) is
shown in a standby position (46) in figure 1, in an operating
position (49) in figure 3, and in both positions (46, 49) in
figure 2. The wrapplng machine also comprises a device moving
mechanism for moving vertically the film tail treatment

device (102) at a desired height with respect to the article
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(40), and a device height detector for detecting the height
of the film tail treatment device (102). The device moving
mechanism and the device height detector will be discussed

below with respect of figures 4 and 5.

The wrapping machine also further comprises a
clamping mechanism (45) for clamping a portion of the film
(60) unrolled from the roll, in proximity of the article
(40) . The clamping mechanism (45) will be discussed with
respect of figures 9, 10 and 11. The wrapping machine
comprises also a clamp moving mechanism for moving vertically
the clamping mechanism (45) at a desired height with respect
to the article (40) and a clamp height detector for
detecting the height of the clamping mechanism. The clamp
moving mechanism and the clamp height detector will be more

discussed below with respect of figures 6, 7 and 8.

Referring now to figures 1, 2, 3 and 4, the
carriage moving mechanism preferably comprises a vertical
carriage boom (13) along which the film delivering carriage
(14) is slidably mounted. Preferably, the carriage (14) is
mounted on the boom (13) with two carriage mounting brackets
(15) shown in figure 4. Sliders (16) (shown in the top view
of figure 5) are fixed to the brackets (15) to allow an up
and down movement of the carriage (14) along the boom (13).
The carriage moving mechanlsm also comprises a horizontal
rotary arm (38) having a centre, a first end and a second
end. The centre of the rotary arm (38) 1s pivotally mounted
to an upper portion of the machine frame (41) above the

wrapping area where the article (40) is placed. This can be
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achieved by a ring gear (48). The first end of the rotary arm

(38) rigidly supports an upper end of the carriage boom (13).

Referring now to figures 3, 4 and 5, the carriage
moving mechanism preferably comprises a counterweight boom
(47) having an upper end rigidly supported by the second end
of the rotary arm (38), and a counterweight (35) slidably
mounted on the counterweight boom. It also comprises a cable
(39) which interconnects the counterweight (35) and the film
delivering carriage (14). The cable (39) is guided by two
idler sheaves (36, 36’) mounted respectively at both ends of
the rotary arm (38). The carriage moving mechanism also
comprises a carriage motor (34) for driving the film

delivering carriage (1l4) along the carriage boom (13).

Referring more particularly to figures 12 and 13,
the wrapping machine further comprises a carriage height

detector for detecting the height of the film delivering

carriage (14). The carriage height detector preferably
comprises a count sprocket (32) driven by the carriage motor
(34) . Advantageously, the carriage motor (34) drives the film
delivering carriage (14) and the count sprocket (32) through
a single transmission (33) in such a way that the count
sprocket (32) rotates in correlation with the vertical motion
of the film delivering carriage (14). Therefor, the rotation
of the count sprocket (32) is a witness for the height of the
film delivering carriage (14) and is used for detecting such.
The carriage height detector further comprises a proximity
sensor (18) mounted in proximity of the count sprocket (32)

for counting the rotation of the count sprocket (32).
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In a preferred embodiment of the invention, the
reference height of the carriage (14) is the lower position
on the boom (13), as it is going up or down, the proximity
sensor (18) counts the number of tooth on the count sprocket
(32). According to the count sprocket size, each tooth on

the count sprocket (32) could mean that the carriage (14)

moves up or down one 1inch.

Referring to figures 4 and 5, and according to a
preferred embodiment of the invention, the film tail
treatment device (102) is mounted on the film delivering
carriage (14) by means of a device mounting bracket (12) .
More particularly, the device mounting brackets (12) are
mounted on the carriage mounting brackets (15) as shown 1in
figure 4. Therefor, the device moving mechanism is provided
by the carriage moving mechanism above-described in relation
to figures 3, 4 and 5, and the device height detector 1S
provided by the carriage height detector above-described 1in

relation to figures 12 and 13.

For moving from a standby position (46) to an
operating position (49) and vice versa, the film tail
rreatment device (102) preferably comprises a telescopic arm
(6) having a first end, a second end, and a portion pivotally
nounted on the mounting bracket (12). The film tail treatment
device (102) also comprises a pivot bearing (3) for pivotally
mounting the cutting mechanism on the second end of the
telescopic arm (6), and a device actuator (9) interconnecting
the device mounting bracket (12) and the first end of the
telescopic arm (6) in order to pivot the telescopic arm (6)
between the operating position (49) where, in operation, the

cutting mechanism is properly located to cut the film (60),
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and the standby position (46) where the movement of the film
delivering carriage (14) around the article (40) to wrap said

article (40) is allowed. The telescopic arm (6) 1s pivotally

mounted with a bearing assembly (8).

Still referring to figures 4 and 5, the cutting
mechanism preferably comprises a support (103) mounted on the
pivot bearing (3). The cutting mechanism further comprises an
elongated insulator (11) and a vertical heat wire (10) which

10 are mounted on the support (103) in parallel relation. The
cutting mechanism also comprises a rotating mechanism for
rotating the support (103) about the pivot bearing (3). The
rotating mechanism includes a cut actuator (4)
interconnecting the second end of the telescopic arm (6) and

the support (103).

Referring again to figures 4 and 5, the film tail
treatment device (102) preferably comprises wiping mechanism
for wiping a free end of the film (60) against the article

20 (40), the free end of the film (60) being generated by the

' earlier action of the cutting mechanism at the end of a
wrapping cycle. The wiping mechanism comprises a brush (1)
and a brush arm (2). The brush arm (2) has a first end
pivotally mounted on the second end of the telescopic arm
(6), the brush (1) being mounted along the length of the
brush arm (2). The wiping mechanism further comprises a
pivoting mechanism for pivoting the brush arm (2) with
respect to the telescopic arm (6) so that, in operation, the
brush (1) wipes the free end of the film against the article

30 (40) at the end of the wrapping cycle. The pivoting mechanism
includes a brush actuator (5) interconnecting the second end

of the telescopic arm (6) and the brush arm (2).
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Referring now to figures 9, 10 and 11, the clamping
mechanism (45) (shown in figures 1, 2 and 3) preferably
comprises a pair of jaws (23), a mounting plate (20) on which
each jaw (23) is pivotally mounted, and a pair of Jjaw
actuators (22) for actuating respectively the jaws (23). Each
Jaw actuator (22) interconnects the mounting plate (20) and
the corresponding jaw (23) in order to pivot the

corresponding jaw (23) between an opened position and a

closed position.

Referring now to figures 6, 7 and 8, the clamp
moving mechanism preferably comprises a scissors lift (28)
having a mobile end movable between a standby position and an
elevated position. The mobile end of the scissors 1lift (28)
has a table (281) onto which the mounting plate (20) of the
clamping mechanism (45) 1is mounted. Preferably, the mounting
plate (20) 1s bolted to the table (281) via the mounting
holes (26) (shown 1n figure 9). The mounting plate (20) 1is
advantageously located at the centre of the table (281) of
the scissors lift (28). The table (281l) is located as close

as possible to the wrapping area or the conveyor (44) if a

conveyor 1s used.

As shown in figures 1, 2 and 3, and in detail in
figure 14, the clamp moving mechanism preferably comprises an
hydraulic unit (50) for moving the mobile end of the scissors
1ift (28). The hydraulic unit (50) comprises a motor (55), an
hydraulic pump (56) driven by the motor (55), an oil tank
(53) connected to the hydraulic pump (56), an hydraulic
circuit (58) connected to the hydraulic pump (56) and to the

oil tank (53), and a valve (59) connected to the hydraulic
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circuit (59). The valve (59) comprises an elevating command
solenoid (51) and a lowering command solenoid (52). The

elevating command solenoid (51) 1s used for commanding an
elevation motion to the scissors lift (28). The lowering

command solenoid (52) for commanding an lowering motion to

the scissors 1lift (28).

Referring again to figures 6, 7 and 8, the clamp
height detector preferably comprises a roll strip (27) having
a portion moving in relation to a displacement of the mobile
end of the scissors 1lift (28). The strip (27) 1s provided
with regularly spaced apart holes (not shown). The clamp
height detector further comprises a emitting/receiving
optical mechanism for emitting light toward said portion of

the strip (27), and for receiving light reflection therefrom

to count passing holes of the strip (27). The

emitting/receiving optical mechanism consist in a photoeye

emitter/receiver (29).

According to a preferred embodiment of the
invention, every hole in the strip (27) means that the table
(281) moved up or down one 1inch. As soon as the carriage
(14) starts moving towards one direction the scissors lift
(28) moves the table (281) where the set of jaws (23) are
mounted towards that same direction. The scissors lift (28)
is stopped when it matches the distance travelled by the
carriage (14). For example, when the carriage (14) moves up

thirty inches, the scissors lift (28) moves up thirty inches.

Referring now to figure 4, the wrapping machine

further comprises an optical proximity sensing mechanism (19)
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mounted on the film delivering carriage (14) for detecting

presence of the article (40) as the film delivering carriage
(14) is moving along the vertical boom (13). According to a
wrapping cycle, the carriage (14) stop going up when the
optical proximity sensing mechanism (19) detects the top of

the article (40).

Referring to figure 15, the wrapping machine
further comprises a controlling mechanism (57). The
controlling mechanism (57) 1s used to control the carriage
moving mechanism, the device moving mechanism and the clamp
moving mechanism during the wrapping cycle with respect to
the heights detected by the carriage, device and clamp height
detectors so that, at the end of the wrapping cycle, the
clamp mechanism is positioned at the height required to clamp
said portion of the film (60) which 1s unrolled from the roll

and in proximity of the article (40), during operation of the

film tail treatment device (102).

The controlling mechanism (57) has output to
generate command signals for the carriage motor (55) of the
carriage moving mechanism; the elevating command solenoid
(51) solenoid of the clamp moving mechanism; and the lowering
command solenoid (52) of the clamp moving mechanism. The
controlling mechanism (57) has also input to receive output
signals from the proximity sensor (18) of the carriage height
detector; the emitting/receiving optical mechanism (photoeye
emitter/receiver (29) or the like) of the clamp height
detector; and the optical proximity sensing mechanism (19)
mounted on the film delivering carriage (14) so that, 1n
operation, the controlling mechanism is informed of where 1is

located the top end of the article.
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Referring generally to all of the figures, it is

now described a method for wrapping an article (40) from a
roll of film (60)according to the present invention. The

figures show the elements that are referred to 1n the

following description. The method comprises following steps:

a) placing the article (40) within a wrapping area;

b) clamping a free end of the roll of film (60)
with clamping mechanism nearby the article (40), the roll of

10 film (60) being rotatively mounted on a film delivering
carriage (14) ;

c) moving the film delivering carriage (14)
vertically and horizontally around the article (40) for
wrapping said article (40) ;

d) after a predetermined period of time from the
beginning of step (c¢), commanding the clamping mechanism to
release the free end of the roll of film;

e) during step (c), detecting the height of the
film delivering carriage (14) 1in order to control the moving
20 of step (c¢) 1in respect to a predetermined sequence of

wrapping;

f) stopping step () at the end of the

predetermined sequence of wrapping;

g) moving vertically a film tail treatment device

(102) ;

h) during step (g) detecting the height of the film

tail treatment device (102);
i) stopping step (g) when step (h) detects that the
film tail treatment device (102) is at a desired height with

30 respect to a film portion extending between the roll of film

(60) and the article;
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j) after step (f), moving vertically the clamping

mechanism;

k) during step (j) detecting the height of the

clamping mechanism;

1) stopping step (j) when step (k) detects that the
clamping mechanism 1s at a desired height with respect to

sald film portion;

m) after step (1), clamping said film portion with

the clamping mechanism; and

n) after step (m), cutting said film portion with

cutting mechanism of the film tail treatment device (102).

According to a preferred embodiment of the
invention, the method comprises a further step of (o) after
step (n), wiping a free end of the film portion extending
from the article (40) against the article (40) with wiping

mechanism of the film tail treatment device (102).

Still according to a preferred embodiment of the
invention, the film tail treatment device (102) 1s mounted on
the film delivering carriage (14). As a result, the steps (c)
and (g) of the method are executed in a single step, and the
steps (e) and (h) are also executed in a single step.
According to another preferred embodiment of the invention,
the steps (g) and (j) of the method are executed in a single

step.

We will now describe different operating modes of
an apparatus according to the present invention. The operator

selects a wrapping mode among the following modes: two ways




10

20

30

CA 02276122 1999-06-21

18

wrap spiral up/down mode, one way wrap spiral up/spiral down
mode, banding mode and split article banding mode. For
example, the operator selects the two ways wrap spiral
up/down mode. The cycle of this mode begins when one article
(40) is brought on centre of the wrapping area. The operator
manually clamps the film (60) by means of the set of Jaws
(23) for the first cycle. The two ways wrap cycle starts by

activating the rotary arm (38) to rotate the carriage (14)

around the article (40).

The carriage (14) and the film taill treatment
device (102) moves up on sliders (16) mounted on the boom
(13) while at the same time it turns around the article (40)
as the rotary arm (38) is rotating. When the carriage (14)
reaches the top, it stop with the photoeye of the optical
proximity sensing mechanism (19) mounted on the same carriage
(14) , then makes at least one revolution and goes down.
Revolutions at the top are called top wrap and are pre set by
an operator. The carriage (14) makes one revolution at the
lowest position to cover the set of jaws (23) wilith one layer
of film (60). While the carriage (14) in moving, the clamping
mechanism (45) stayed stationary. The rotary arm (38) stops
at standby position. The set of jaws (23) opens to free the
film (60). The telescopic arm (6) of the film tail treatment
device (102) pushes the film (60) in the centre line of the
set of jaws (23). The set of jaws (23) closes on the film
(60) to secure it. The heat wire (10) is rotated to touch the
£ilm (60) to cut it. The brush (1) is brought out so 1it
slides against the article (40). The article (40) is moved
out of the centre of the conveyor (44) and the film tail
rreatment device (102) is brought at standby position (46).

The next article is brought up simultaneously.
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The one way wrap spiral mode will now be described.
The cycle of this mode begins when one article (40) 1is
brought on centre of the wrapping area on the conveyor (44).
The operator manually clamps the film (60) by means of the
set of jaws (23) for the first cycle. The one way wrap cycle
starts by activating the rotary arm (38) to rotate the
carriage (14) around the article (40). The rotary arm (38)
makes one revolution at the lowest height so the film (60)
passes over the set of jaws (23). The set of jaws (23) 1is
open to free the film (60). The carriage (14) and the film
tail treatment device (102) moves up on sliders (16) mounted
on the boom (13) while at the same time it turns around the
article (40) as the rotary arm (38) 1s rotating.
Simultaneously the set of jaws (23) which are mounted on the
table (281) of the scissors 1lift (28) moves up to follow the
carriage (14) and positions itself at the right height 1n
view of the carriage (14). At the top, after at least one
revolution, the rotary arm (38) stops at the standby position
(46) . The telescopic arm (6) of the film tail treatment
device (102) pushes the film (60) in the centre line of the
set of jaws (23). The set of jaws (23) closes on the film
(60) to secure it. The heat wire (10) is rotated to touch the
£1ilm (60) to cut it. The brush (1) is brought out so 1it
slides against the article (40). The article (40) is moved
out of the centre of the conveyor (44) and the film tail
rreatment device (102) is brought at standby position (46).
The next article is brought up simultaneously. The carriage

(14) and the set of jaws (23) are still at the top and ready

to start another cycle from the top.

The banding mode will now be described. The

operator selects the quantity of band to apply, up to three
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per article (40), and the height at which he wants 1t. One
article (40) is brought on the centre of the conveyor (44).
The operator manually clamps the film (60) for the fist cycle
by means of the set of jaws (23) to apply the first band of
film (60). The cycle starts for three bands. The carriage
(14) and the film tail treatment device (102) moves on
sliders (16) that are mounted on the boom (13) to place
itself at the first pre set height to apply the first band of
film (60). Simultaneously the set of jaws (23) moves to
follow the carriage (14) and position itself at the right
height in view of the carriage (14). The carriage (14) makes
one revolution at that position so that the film (60) 1is

applied over the set of jaws (23) once. The set of jaws (23)

opens to free the film (60).

Once the set of jaws (23) is open, the rotary arm
(38) makes the required pre set number of revolutions. When
rhe number of revolution is completed the carriage (14) moves
on sliders (16) mounted on the boom (13) while at the same
rime it turns around the article (40) to place itself to
apply a second band of film (60). Simultaneously the set of
jaws (23), which is mounted on a table (281) of the SC18S0rs
1ift (28) moves to follow the carriage (14) and positions
itself at the right height in view of the carriage (14). Once
the carriage (14) and the set of jaws (23) are at the right
height, the rotary arm (38) makes the required pre set number
of revolutions. When the number of revolution is completed
the carriage (14) moves on sliders (16) while at the same
rime it turns around the article (40) to place 1itself to
apply the third band‘of film (60). Simultaneously the set of
jaws (23) moves to follow the carriage (14) and position

itself at the right height in view of the carriage (14).
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Once the carriage (14) and the set of jaws (23) are

at the right height, the rotary arm (38) makes the required

pre set number of revolutions. The rotary arm (38) stops at

standby position (46). The telescopic arm (6) of the film
tail treatment device (102) pushes the film (60) 1n the
centre line of the set of jaws (23). The set of jaws (23)
closes on the film (60) to secure it. The heat wire (10) 1is
rotated to touch the film (60) to cut it. The brush (1) 1s
brought out so it slides against the article (40). The
article (40) is moved out of the centre of the conveyor (44)
and the film tail treatment device (102) is brought at
standby position (46). The next article 1s brought up
simultaneously. As a new article is brought in position on

the conveyor (44), the carriage (14) and the set of jaw (23)

moves back down to start a new banding cycle.

The split articles banding mode will now be
described. This mode is made to apply one band on each
article (40) that are stack one on top of the other. The
operator selects the height of the band to be applied on the
lower article (40), by giving the length from the bottom of
rhat load, and the quantity of band to be applied. Then, the
operator selects the height of the band to be applied on the

‘top article (40), by giving the length from the bottom of

rhat article (40), and the guantity of band to be applied.
Two articles (40), equal in length, are brought one on top of
rhe other on the centre of the conveyor (44). The controlling
mechanism calculates the article (40) height by raising the
carriage (14) up until the optical proximity sensing
nechanism (19) detect the top of the articles (40). The
height is split in two in order to know at what height starts

the top article (40). The operator manually clamps the film
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(60) by means of the set of jaws (23) for the first cycle.
Split load cycle starts by moving the carriage (14) and the
film tail treatment device (102) on sliders (16) to position

itgself at the pre set height for applying a band of film (60)
on the top of the article (40).

Simultaneously, the set of jaws (23) moves to
follow the carriage (14) and positions itself at the right
height in view of the carriage (14). Once the carriage (14)
is at the right height, the rotary arm (38) makes one
revolution to apply a layer of film (60) over the set of jaws
(23) . The set of jaws (23) is open to free the film (60).
Rotary arm (38) makes the required pre set number of
revolutions and stops at standby position (46). This part of
the cycle is terminated as explained earlier and the carriage

(14) moves on sliders (16) to place itself to apply a band of
film (60) around the bottom of the article (40).

Simultaneously, the set of jaws (23) moves to
follow the carriage (14) and position itself at the right
height in view of the carriage (14). Once the carriage (14)
is at the right height, the rotary arm (38) makes one
revolution so that a layer of film (60) is applied over the
set of jaws (23). The set of jaws (23) is open to free the
film (60). Rotary arm (38) makes the required pre set number
of revolutions and stops at standby position (46). The cycle
is terminated as explained earlier and the set of jaws (23)

moves back down to start a new cycle.

It will be now explained some differences between
the present invention and methods of the prior art. The film
rail treatment and clamp devices are activated at the end of

a wrapping cycle, as it is known 1n the art. These devices
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are used to cut and wipe the film at the end of a wrapping
cycle. The cut and wipe device and the clamp device are

separate components of the wrapping machine that are working

together.

The film tail treatment device known in the art is
fixed on the frame of the machine at a specific height. The
clamp device 1s also fixed at a specific height on either a
turntable or on a conveyor. Now according to the present
invention, the film taill treatment device (102) i1s mounted on
a moving carriage (film delivering carriage) and the clamp
device is mounted on a scissors lift table (281). That
scissors 1lift table (281) makes the set of jaws (23) follows
the carriage up and down. Now the machine 1s able to wrap,

then stop at any height to end and start 1ts wrapping cycles.

The machine according to the present invention can
start and end its cycle at any position along the article
(40) . The machine can wrap from the bottom to the top then
end its cycle and take the article (40) cut. Bring the next
load; wrap from the top to the bottom then end its cycle
again. It also can make banding which means that the
carriage (1l4) goes to a pre-set height given by the operator,
then start its wrap cycle in stationary mode (1.e. to secure

together two articles (40) one on top of the other)

It is more versatile, more efficient and a lot
faster with those two devices (film tail treatment device and
clamping mechanism) mounted on a machine with no waste for

undesired layers of film (60).
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While embodiments of this invention have been
illustrated in the accompanying drawings and described 1n
detail'hereiﬁ'above, it will be evident to those skilled in
the art that changes and modifications may be made therein
without departing from the essence of the invention. All such
modifications or variations are believed to be within the

scope of the invention as defined by the claims appended

hereto.
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WHAT IS CLAIMED 1IS:

1. A wrapping machine for wrapping an article from a roll of

film, comprilsing:

- a machine frame having a wrapping area where the
article is received;

- a film delivering carriage onto which the roll of
film is rotatively mountable;

- carriage moving means for moving the film
delivering carriage vertically and horizontally around the
article, the carriage moving means being mounted on the
machine frame;

- a carriage height detector for detecting the
height of the film delivering carriage;

- a film tail treatment device comprising cutting

means for cutting the film;

- device moving means for moving vertically the
film tail treatment device at a desired height with respect
to the article;

- a device height detector for detecting the height
of the film tail treatment device;

- clamping means for clamping a portion of the film

unrolled from the roll, in proximity of the article;

_ clamp moving means for moving vertically the
clamping means at a desired helght with respect to the
article;

- a clamp height detector for detecting the height
of the clamping means; and

- controlling means for controlling the carriage
moving means, the device moving means and the clamp moving
means during the wrapping cycle with respect tO the heights

detected by the carriage, device and clamp height detectors
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so that, at the end of the wrapping cycle, the clamp means 1S
positioned at the height required to clamp said portion of

the film during operation of the film tail treatment device.

2. The wrapping machine of claim 1, wherein the film tail
rreatment device further comprises wiping means for wiping a
free end of the film against the article at an end of a

wrapping cycle.

3. The wrapping machine of claim 1, wherein the clamp moving
means comprise:

- a scissors 1lift having a mobile end movable
between a standby position and an elevated position, the
mobile end having a table onto which the clamping means are
mounted; and

- an hydraulic unit for moving the mobille end of

the scissors 1lift.

4. The wrapping machine of claim 3, wherein the hydraulic
unit comprises:

- a motorxr;

- an hydraulic pump driven by the motor;

- an oil tank connected to the hydraulic pump;

- an hydraulic circuit connected to the hydraulic
pump and to the oil tank; and

- a valve connected to the hydraulic circuit and
comprising:

(1) an elevating command solenoid for

commanding an elevation motion to the scissors 1lift, the
elevating command solenoid having a command input signal

connected to the controlling means; and
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(11) a lowering command solenoid for
commanding an lowering motion to the scissors 1lift, the

lowering command solenoid having a command input signal

connected to the controlling means.

5. The wrapping machine of c¢laim 1, wherein the clamping

means comprise:
- a pailr of jaws;
- a mounting plate on which each jaw 1i1is pivotally

mounted; and

- a palir of jaw actuators for actuating
respectively the jaws, each jaw actuator interconnects the
mounting plate and the corresponding jaw in order to pivot

the corresponding jaw between an opened position and a closed

position.

6. The wrapping machine of claim'3, wherein:

- the clamping means comprise a palr of jaws;

- a mounting plate on which each jaw 1s pivotally
mounted, the mounting plate being fixed onto the table of the
scissors 1lift; and

- a pair of Jjaw actuators for actuating
respectively the jaws, each jaw actuator interconnects the
mounting plate and the corresponding jaw in order to pivot
the corresponding jaw between an opened position and a closed

position.

7. The wrapping machine of claim 3, wherein the clamp height
detector comprises:

- a roll strip having a portion moving in relation
to a displacement of the mobile end of the scissors lift, the

strip being provided with regularly spaced apart holes; and
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- emitting/receiving optical means for emitting
light toward sald portion of the strip, and for receiving
light reflection therefrom to count passing holes of the

strip, the emitting/receiving optical means having a signal

output connected to the controlling means.

8. The wrapping machine of claim 1, wherein:

- the film tail treatment device is mounted on the
film delivering carriage;

- the device moving means is provided by the

carriage moving means; and

- the device height detector is provided by the

carrliage height detector.

9. The wrapping machine of claim 8, wherein the film tail

treatmerit device further comprises:

- a device mounting bracket mounted on the film
delivering carriage;

- a telescopic arm having a first e'nd, a portion
pivotally mounted on the mounting bracket and a second end;

- a pivot bearing for pivotally mounting the
cutting means on the second end of the telescopic arm; and

- a device actuator interconnecting the device
mounting bracket and the first end of the telescopic arm in
order to pivot the telescopic arm between an operating
position where, in operation, the cutting means is properly
located to cut the film, and a standby position where a

movement of the film delivering carriage around the article

to wrap said article i1s allowed.

10. The wrapping machine of claim 9, wherein the cutting

means comprise:
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parallel the insulator; and

- rotating means for rotating the support about the
pivot bearing.

11. The wrapping machine of claim 9, wherein the film tail

wrapping cycle, the wiping means comprise:

- a brush;

- a brush arm having a first end pivotally mounted

on the second end of the telescopic arm, and a part where the

brush is mounted; and

respect to the telescopic arm so that, in operation, the

brush wipes the free end of the film against the article at

the end of the wrapping cycle.

12. The wrapping machine of claim 1, wherein the carriage

moving means comprise:

- a vertical carriage boom along which the £ilm
delivering carriage is slidably mounted;

- & horizontal rotary arm having a centre, a first
end and a second end, the centre being pivotally mounted to
an upper portion of the machine frame above the wrapping
area, the first end of the rotary arm rigidly supporting an

upper end of the carriage boom;

- a counterweight boom having an upper end rigidly

supported by the second end of the rotary arm;
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- a counterweight slidably mounted on the

counterweight boom; and

- a cable interconnecting the counterweight and the
film delivering carriage, the cable being guided by two idler

sheaves mounted respectively at both ends of the rotary arm.

13. The wrapping machine of claim 12, wherein the carriage

, the carriage
motor having a command input signal connected to the

controlling means.

14. The wrapping machine of claim 13, wherein the carriage

height detector comprises:

- & count sprocket driven by the carriage motor;

and

- a proximity sensor mounted in proximity of the
count sprocket for counting the rotation of the count

sprocket, the proximity sensor having a signal output

connected to the controlling means.

15. The wrapping machine of claim 1, further comprises an

optical proximity means mounted on the film delivering

delivering carriage is moving along the vertical boom, the
Ooptical proximity detecting means having a signal output
, 1n operation,
said cOntrolling means 1s informed of where is located a top

end of the article.

16. A method for wrapping an article from a roll of film,

comprising following steps:
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a) placing the article within a wrappling area;

b) clamping a free end of the roll of film with clamping
means nearby the article, the roll of film being rotatively

mounted on a film delivering carriage;

c) moving the film delivering carriage vertically and

horizontally around the article for wrapping said article;
d) after a predetermined period of time from the
beginning of step (¢), commanding the clamping means to
release the free end of the roll of film;
e) during step (c), detecting the height of the film
delivering carriage in order to control the moving of step
(c) in respect to a predetermined sequence of wrapping;

f) stopping step (c) at the end of the predetermined

sequence of wrapping;

g) moving vertically a film tail treatment device:

h) during step (g) detecting the height of the film tail
treatment device;

1) stopping step (g) when step (h) detects that the film
tall treatment device is at a desired height with respect to
a film portion extending between the roll of film and the

article;

j) after step (f), moving vertically the clamping means;

k) during step (j) detecting the height of the clamping

means;

1) stopping step (j) when step (k) detects that the
clamping means 1s at a desired height with respect to said

film portion;

m) after step (l), clamping said film portion with the

clamping means; and

n) after step (m), cutting said film portion with

cutting means of the film tail treatment device.
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17. The method of claim 16,

18. The method of claim 16, wherein:

delivering carriage;

10 - the steps (c) and (g) are executed in a single step;
and
- the steps

19. The method of claim 16, wherein the steps (g) and (j)

are executed in a single step.
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