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Description

The present invention generally relates to pack-
aging and more particularly is directed to a
rotating stretch wrapping apparatus for making
unitary packages which hold a plurality of com-
ponents, each package containing a load wrapped
in a web of stretched film.

Especially, the present invention relates to an
appartus and a method for wrapping a load as
defined in the preambles of the appended claims 1
and 4, respectively, which are based on the prior
art according to GB-A-2 076 772.

GB-A-2 076 772 discloses a load carrying con-
veyor moving horizontally through a ring which
carries a film dispensing apparatus and which is
rotatable in a vertical plan. As all prior circular
rotating devices, this apparatus exhibit an upper
limit to the throughput rate, or rate at which loads
can be moved and wrapped affectively. Typically,
an increase in throughput is attempted by merely
increasing the rotation speed of the ring carrying
the film dispenser, which increases force experi-
enced by the load, while at the same time increas-
ing the speed of the conveyor carrying the loads
through the rotating ring. As illustrated in Figure 5,
this attempt results in a spiral wrapping pattern
around each load, with the film being stretched on
a diagonal to the load path. Three forces are
exerted on the load by this wrap: a circumferentail
or encircling containment force, a longitudinal or
end-to-end containment force, and a helical force
which causes a helical displacement of units
within each load. As a result of this “corkscrew”
displacement, the load becomes unstackable,
prone to collapse, and likely to reduce overall
circumference and loosen the film wrap as the
units within shift, thereby reducing the commer-
cial value of the load. Moreover, all of the prior art
circular rotating stretch devices apply contain-
ment forces only to the load surfaces which cross
the plane of the rotating ring. No containment
force is applied on surfaces parallel to the ring
plane, such as leading and trailing ends. Hence,
there remains a clear need and use for a circular
rotating wrapping apparatus and process which
can operate at high throughput without the disabl-
ing effects of helical stretch bias, and which aplies
containment force at leading and trailing load
ends.

This is acomplished by the features defined in
the characterizing clauses of the appended claims
1 and 4.

Herein is disclosed a novel apparatus and pro-
cess for continuous wrapping of uniform loads,
each comprising a plurality of units, in which each
load is wrapped twice. The first wrap isapplied in a
first direction with a resuliting first helical bias, and
the second wrap is applied in an opposite direction
with a resulting opposite helical bias. Thus, the
helical forces of the two wraps add together to
balance each other. The combined longitudinal
wrap forces do not cause significant unit displace-
ment, and longitudinal film recovery at load ends
after stretching beyond the vyield point allows
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sealing of untensioned film followed by end-to-
end containment force buildup due to film web
recovery over time. These characteristics of the
present invention allow both wrapping and seal-
ing to proceed at a higher pace than was pre-
viously thought possible. This in turn leads to
more rapid throughput and return on investment.

According to the invention, two consecutive
wraps are applied by rotatable wrapping
apparatuses at two consecutive wrapping stations
along the load path. As illustrated schematically in
Figure 6, the wrap is applied in a first direction
across the direction of load motion, resulting in a
wrap exhibiting helical bias and unit displacement
within the load. At the second wrapping station, a
second wrap is applied in a direction opposite the
direction of the first wrap, resulting in an opposite
helical bias with a unit displacement opposite that
of the first wrap. Thus, the two helical wrap forces
balance one another, resuiting in a stable load
without unit displacement.

The film dispenser utilized at each wrapping
station may advantageously be one which dispen-
ses film at a supply speed independent of the
varying takeup or demand speed of film at the
load. Each film dispenser also includes a film
stretching mechanism which elongates the film
web above its yield point at ambient temperature
prior to application thereof to the load, as is
described herein.

Thus, it is clear that the present inventive
apparatus and process provide a distinct and
widely-demanded improvement over the prior art,
in that consecutive uniform loads are unitized
without exposure to heat, stabilized and sealed at
high throughput. The resulting wrap exerts con-
tainment force and elasticity on all load sides.
These characteristics are presently demanded by
distribution facilities and warehouses at which
high volume shipments are broken down to
smaller quantities for distribution to retail outlets
or end users.

Although the invention is set forth in the claims,
the invention itself, and the method by which it is
made and used may be better understood by
referring to the following description taken in
connection with accompanying drawings forming
a part hereof, in which like reference numerials
refer to like parts throughout the several views and
in which:

Brief Description of the Drawings

Figure 1 is an elevated perspective view of the
present inventive apparatus;

Figure 2 is an opposite side elevational view the
apparatus of Figure 1;

Figure 3 is a front cutaway view taken along line
3'-3' of the apparatus of Figure 2;

Figure 4 is a schematic sideview illustrating a
continuous wrapping and severing operation con-
ducted with the apparatus of Figure 1;

Figure 5 is an overhead schematic view of a
typical prior art wrapping apparatus;

Figure 6 is a top plan schematic view of the
apparatus of Figure 1;

LI
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Figure 7 is an isolated top plan view of the
wrapping conveyor assembly of the apparatus of
Figure 1; and

Figure 8 is a rear cutaway view taken along line
11’11’ of the apparatus of Figure 2.

Detailed Description of the Drawings

The best mode and preferred embadiment of te
present invention is disclosed in Figures 1
through 3, which shows a ring wrapping
apparatus 30 comprising a feed conveyor 32, a
wrap and load conveyor assembly 34, two film
dispensing mechanisms 36 and 436 with a take-
off conveyor 20.

As shown in Figure 1, a plurality of units 22
forming a load 24 have been loaded in a stacked
relationship on an infeed conveyor assembly 32
by either manual or mechanical means. It should
be noted that the load, depending on its nature
and composition, may or may not require spac-
ing. A loading device 31 is schematically shown
and may be one of a number of types of stacking
or placing devices which are well known in the art
to place a stack of cartons or materials into a
designated area.

In the preferred embodiment, the load 24 is
placed on an infeed conveyor 32 which is com-
prised of an endless belt 26 mounted on a frame
support 28.

Alternate embodiments of the infeed conveyor
could take the forms of, for instance, descending
freewheel rollers or a hydraulic or pneumatic
pushing device {not shown} which can be used to
engage each load 24 with a platen to push the
load into the wrapping area. However, the con-
veyor embodiment is preferred and the conveyor
belts of the present invention are preferably
textured to develop a high coefficient of friction
against the loads.

The conveyor belt 26 as seen in Figure 1 is
mounted on rollers 29 which are rotatably jour-
nalled by suitable bearing means in brackets
which are secured to the frame support 28. The
infeed conveyor 32 carries the loads 24 to a first
wrapping station 41 comprising a film dispensing
apparatus 36, and a wrapping conveyor assembly
34.

The first film dispenser 36 as shown in Figure 3
comprises a frame 42 on which a steel “donut” or
ring-shaped film support member 44 is rotatably
mounted and supported on three planes by guide
rollers 46. If desired, the film support member 44
can be constructed of aluminum. A plurality of
guide rollers 46 project inward from the frame 42
on arms 47 and mounting plates 48 to engage the
ring member 44 so that it will rotate in a predeter-
mined plane. A friction drive wheel 49 is posi-
tioned adjacent the ring member 44 at its base
and engages the ring member 44 to rotate the
ring member 44 within the guide wheel rolling
area. The friction drive wheel 49 is driven by a
motor 50 having a shaft which is suitably con-
nected with a drive reducer 52. A material roll
dispensing shaft 54 is rotatably secured on
bracket 71 to the ring member 44 for rotation on
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its axis and is adapted to receive and hold a roll of
film material 56. A belted drive ring 60 coaxial
with and parallel to ring member 44 is rotatably
mounted to frame 42, in a manner substantially as
described above for ring member 44, A friction
drive wheel 39 is positioned in contact with ring
60 and driven by motor 37 which may be a
variable speed or reversible motor, through
reducer 35 to rotate ring 60. Alternatively, ring 60
may be fixed to frame 42.

The film web is passed through a pre-stretching
or elongation mechanism 70 and is tucked or
fastened underneath, the load. The pre-stretching
mechanism 70, which is best seen in Figures 2
and 3, comprises connected roller members 72
and 74 which are rotatably mounted respectively
on shafts 73 and 75 which are in turn journalled
into a housing 76. The housing 76 is mounted to
ring member 44 across the plane of ring member
44, The rollers 72 and 74 are interconnected by
speed control means comprising gears 77 and 79
mounted respectively to shafts 73 and 75. Gears
77 and 79 mesh together and operate so that the
film web 58 passes first across the upstream roller
72 and then across the downstream roller 74 as it
is pulied from film roll 56 to the load 24, with the
downstream roller 74 driven at a faster rate than
the upstream roller 72, causing the film to be
accelerated and stretched preferably beyond its
yield point and preferably at ambient temperature
in a narrow space 80 between the two rollers. The
ratio of the gear 77 to the gear 79 preferably
ranges from 5:4 to 4:1. More specifically, the ratio
of the gears should be at least 2:1 in order to
stretch film material passing across the rollers
beyond the yield point of the material. it should
be recognized that film material so stretched not
only gains in tensile strength, but also will recover
or retract to an elongation level less than the
elongation level achieved during passage
between the rollers. When stretched film is
applied around a surface of constant circumfer-
ence, such as a load, film recovery causes an
increase in containment force on the ioad. How-
ever, film stretched beyond its yield point does
not recover instantaneously, and the method of
the present invention completes the load wrap-
ping and sealing well before recovery produces
the final tension in the film. Advantages of this
condition will be further set forth below.

If the rollers 72 and 74 supply film at a constant
speed, then there is no deceleration which coulid
cause film roll 56 to spill film. Thus, the speed of
roll 56 need not be independently regulated and a
small amount of friction may be exerted con-
stantly on film roll mandrel 54, so that roll 56 will
stop spinning when the ring member 44 stops
rotating. If it is necessary to accommodate fre-
quent starts and stops of the ring member 44, a
pivoting collar 83 is placed around upstream
roller shaft 73, and a counterweight 85 and con-
tact frame 84 are mounted at angles to the collar
83. At an end of frame 84 opposite the collar 83, a
contact roller shaft 51 is rotatably mounted to
frame 84 and carries contact roller 57. Shaft 51
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also carries contact roller puiley 53, and upstream
shaft 73 carries upstream pulley 55. Pulleys 53
and 55 are surrounded by belt 53, and the ratio of
puliey sizes and the circumference of roller 57 are
chosen so that the linear surface speed of roller 57
is no greater than the linear speed of upstream
roller 72. A coil spring 86 is coupled to frame 84
and housing 76 so as to constantly urge contact
roller 57 against the surface of film roll 56 which
decreases in radius as film web 58 is paid out
during wrapping. Spring 86 forces the roller 57 to
maintain contact with the surface of roll 56 during
rotation of ring member 44. Counterweight 85
exerts leverage on frame 84 to balance the effect
of the force of gravity on roller 57 as ring member
44 rotates. Therefore, friction between roller 57
and film roll 56 will be maintained, and pay out
speed of film web 58 from roll 56 will accelerate
and decelerate precisely to match starts and stops
of ring member 44.

To maintain balance of ring member 44
counterweight 87 is mounted to ring member 44
opposite elongation mechanism 70.

The elongated drive mechanism 90 is best
understood by referring to Figures 2 and 3. A
power shaft 61 is journalled to and extends
beyond housing 76 at least to the plane of ring 60.
A power pulley 63 is mounted on power shaft 61
in the plane of ring 60. Ring 60 is channeled to
define side walls 64, and power belt 65 encircles
ring 60 in the channel between the walls 64. Belt
85 also is distended from ring 60 outward to pass
around pulley 63. A tensioner roller 69 mounted
to frame 76 presses inward on belt 65 to maintain
tension on belt 65 when rotary ring member 44
and stationary ring 60 are not precisely circular or
coaxial. Thus, during relative rotation of rings 60
and 44, power pulley 63 is driven in the opposite
direction by friction with belt 65. If desired, belt 65
and pulley 63 may be provided with teeth to
minimize slippage. Also the surface of ring 60
between walls 64 may be covered with material
chosen to maximize friction with belt 65.

Alternatively, power could be transferred to
shaft 61 by direct contact with ring 60.

At the other end of power shaft 61 distal from
the stationary ring 60, the shaft 61 again passes
through housing 76. A transfer pulley 66 is
mounted to this end of shaft 61. On the same side
of housing 76, downstream roller shaft 75 extends
through housing 76, and downstream puliey 68 is
mounted to downstream shaft 75. A transfer beit
67 is mounted on pulleys 66 and 68 so that
downstream roller 74 is rotated in the same
direction as power pulley 63. Pulley 66 may be a
variable pulley for adjustment of the ratio of ring
rotation speed to film payout speed. Alternatively,
ring 60 may be mounted for rotation in a manner
similar to ring 44, and the rotation speed of ring
60 may be varied to change the net action of belt
65 and pulley 63, thus altering the film payout
speed.

Returning again to the end of housing 76
adjacent stationary ring 60, downstream gear 79
is mounted to downstream roller shaft 75, and
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engages upstream gear 77 which is mounted to
upstream roller shaft 73. Thus, upstream roller 72
rotates in the opposite direction of downstream
roller 74 and power pulley 63.

Film roll shaft 54 is mounted to bracket 71
across ring member 44 at a distance from
upstream roller 72 which is at least equal to the
radius of a full film roll 56. Film 58 is dispensed
from roll 56 across the far side of upstream roller
72, then in an "S" curve between the upstream
and downstream roilers and across the down-
stream roller 74. It can readily be seen that both
the regulation of the film supply speed across
roler 74 and the regulation of elongation
achieved between rollers 72 and 74 are indepen-
dent of variations in demand for film at load 24. A
film path extension means comprising an idler
roller 81 is journalled to an idler roller bracket 82
mounted to and across the plane of ring member
44. Film web 58 passes from the downstream
roller 74 around idler roller 81 and then onto the
load. Idler roller 81 must be positioned less than
90 degrees around ring member 44 from the
downstream roller 74, in order to avoid contact of
film 58 with the load between the downstream
roller 74 and the idler roller 81. The idler roller 81
must also be separated from the downstream
roller 74 a distance sufficient to avoid film web
contact with housing 76, and also sufficient to
expose a large area of film 58 to force variance
caused by cornering on the load during wrapping.
Bracket 82 may be fixedly mounted perpendicuiar
to ring member 44 or fixed thereto in an angled
orientation, or gimballed thereto so that it
"floats" or adjusts orientation on one or two axes
in response to film path angles.

As best seen in Figures 2 and 3, a pair of side
conveyors 158 are positioned on either side of the
load path and are in close proximity or in contact
with opposing vertical side faces of the load 24.
Each side conveyor 158 comprises a bracket 136
secured to the frame, a skid-sieeve support 138
supported by the bracket 136, skid-sleeve 178
supported by the skid-sleeve support 138, and
upstream pulley 172 and a downstream pulley
174 at opposite ends of the skid-sleeve 178. A side
conveyor belt or chain 170 circulates in a down-
stream direction while exposed at an upper edge
of skid-sleeve 178, and then returns in an
upstream direction within skid-sieeve 178. Belt
170 encircles pulleys 174 and 172. Upstream
puliey 172, bracket 138 and support 136 are
preferably located upstream from the wrapping
station 41, while the skid-sleeve 178 preferably
extends downstream through the wrapping
station 41,

A side conveyor motor 162 is mounted to an
overhead portion of frame 42, and is coupled to
shaft 164 so as to rotate shaft 164 about its axis.
An opposite end of shaft 164 is journalled to
bearing 166 also coupled to an upper portion of
frame 42. A pair of pulleys 168 are mounted to
axle 164 directly above each of the two pulleys
172. A vertical belt 169 encircles each overhead
pulley 168 and a second sheave of pulley 172
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below. Therefore, operation of motor 162 will
drive the circulation of side conveyor belts 170. As
the upper portion of belt 170 moves downstream,
it carries with it any film web 58 which may be
wrapped around the load and the skid-sleeve 178.
Skid-sleeve 178 is preferably configured of a
material chosen for low friction with the film web
58. As each wrapped load passes the downstream
end of each side conveyor 158, the tensioned film
web which is wrapped against the load 24 will
move off of the side conveyors 158 and resume its
memory position against the side vertical face of
the load 24. Thus, the side conveyors 158 are
especially well adapted for maintenance of load
integrity under high and variable forces applied
during wrapping of the load, and make the
present invention especially useful for wrapping
loads composed of large numbers of relatively
small units.

The second film dispenser 436 surrounds con-
veyor assembly 34 so as to receive loads 24
previously wrapped by dispenser 36. It is a mirror
image of dispenser 36 and is rotated in the
opposite direction to counteract helical bias of the
wrap.

As best seen in Figure 8, the second film
dispenser 436 comprises a frame 442 on which a
steel “donut” or ring-shaped film support
member 444 is rotatably mounted and supported
on three planes by guide rollers 446. If desired,
the film support member 444 can be constructed
of aluminum. A plurality of guide roliers 446
project inward from the frame 442 on arms 447
and mounting plates 448 to engage the ring
member 444 so that it will rotate in a predeter-
mined piane. A friction drive wheel 449 is posi-
tioned adjacent the ring member 444 at its base
and engages the member 444 to rotate the
member 444 within the guide wheel rolling area.
The friction drive wheel 449 is driven by a motor
450 having a shaft which is suitably connected
with a drive reducer 452. A material roll dispens-
ing shaft 454 is rotatably secured on bracket 471
to the ring member 444 for rotation on its axis and
is adapted to receive and hold a roll of film
material 456. A belted drive ring 460 coaxial with
and parallel to ring member 444 is rotatably
mounted to frame 442, in a manner substantially
as described above for ring member 444, on a
side of ring member 444 opposite that of film roli
456. A friction drive wheel 439 is positioned in
contact with ring 460 and driven by motor 437
which may be a variable speed or reversibie
motor, through reducer 435 to rotate ring 460.
Alternatively, ring 460 may be fixed to frame 442.

The film web is passed through a pre-stretching
or elongation mechanism 470 which is best seen
in Figures 8 and 2 and comprises connected rolier
members 472 and 474 which are rotatably
mounted on respective shafts 473 and 475 which
are in turn journalled into @ housing 476. The
housing 476 is mounted to ring member 444 on
housing bracket 471 across the plane of ring
member 444. The rollers 472 and 474 are inter-
connected by speed control means comprising
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gears 477 and 479 mounted respectively to shafts
473 and 475. Gears 477 and 479 mesh together
and operate so that the film web 458 passes first
across the upstream roller 472 and then across
the downstream roller 474 as it is pulled from film
roll 456 to the loads 424, and the downstream
roller 474 is driven at a faster rate than the
upstream roller 472, causing the film to be accel-
erated and stretched preferably beyond its yield
point in a narrow space 480 between the two
rollers. The ratio of the gear 477 to the gear 479
preferably ranges from 5:4 to 4:1. Preferably the
ratio is at least 2:1 in order to stretch the film
material of its yield point. As described with
regard to the elongation mechanism 70, the film
web is stretched by passage across the rollers 472
and 474 and will recover or retract to some lesser
elongation during a time interval following
passage across the rollers.

If the rollers 472 and 474 supply film at a
constant speed, then there is no deceleration
which could cause film roll 456 to spill film. Thus,
the speed of roll 456 need not be independently
regulated and a small amount of friction may be
exerted constantly on film roll mandrel 454, so
that roll 456 will stop spinning when the ring
member 444 stops rotating. Alternatively, if it is
necessary to accommodate frequent starts and
stops of the ring member 444, a pivoting collar
483 may be placed around upstream roller shaft
473, and a counterweight 485 and contact frame
484 may be mounted at angles to the collar 483.
At an end of frame 484 opposite the collar 483, a
contact roiler shaft 461 is rotatably mounted to
frame 484 and carries contact roller 457. Shaft 451
also carries contact roller pulley 453, and
upstream shaft 473 carries upstream puliey 455.
Pulleys 453 and 455 are surrounded by belt 459,
and the ratio of pulley sizes and the circumference
of roller 457 are chosen such that the linear
surface speed of rolier 457 is no greater than the
linear speed of upstream roller 472. A coil spring
486 is coupled to frame 484 and housing 476 so as
to constantly urge contact roller 457 against the
surface of film roll 456 which decreases in radius
as film web 458 is paid out during wrapping.
Spring 486 counteracts the tendency of roller 457
to move away from the surface of roller 4566
during rotation of ring member 444 due to cen-
trifugal force. Counterweight 485 exerts leverage
on frame 484 to balance the effect of the force of
gravity on roller 457 as ring member 444 rotates.
Therefore, constant contact of rolier 467 and film
roli 456 will be maintained, and pay out speed of
film web 458 from roll 456 will accelerate and
decelerate precisely to match starts and stops of
ring member 444.

To maintain balance of ring member 444,
counterweight 487 is mounted ring member 444
opposite elongation mechanism 470.

Elongation drive mechanism 490 is best under-
stood by referring to Figure 2. A power shaft 461
is journalled to and extends beyond housing 476
at least to the plane of ring 460. A power puliey
463 is mounted on power shaft 461 in the plane of
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ring 460. Ring 460 is channeled to define side
walls 464, and power belt 465 encircles ring 460 in
the channel between the walls 464. Belt 465 also
is distended from ring 460 outward to pass
around pulley 463. A tensioner roller 469
mounted to frame 476 presses inward on belt 465
to maintain tension on belt 465 when rotary ring
member 444 and stationary ring 460 are not
precisely circular or coaxial. Thus, during relative
rotation of rings 460 and 444, power pulley 463 is
driven in the opposite direction by friction with
belt 465. if desired, belt 465 and pulley may be
provided with teeth to minimize slippage. Also
the surface of ring 460 between walls 464 may be
covered with material chosen to maximize friction
with belt 465.

Alternatively, power could be transferred to
shaft 461 by direct contact with ring 460.

At the end of power shaft 461 opposite the
stationary ring 460, the shaft 461 again passes
through housing 476. A transfer pulley 466 is
mounted to this end of shaft 461. On the same
side of housing 476, downstream roller shaft 475
extends through housing 476, and downstream
puliey 468 is mounted to downstream shaft 475. A
transfer belt 467 is mounted on pulleys 466 and
468 so that downstream roller 474 is rotated in the
same direction as power pulley 463. Pulley 466
may be a variable pulley for adjustment of the
ratio of ring rotation speed to film payout speed.
Alternatively, ring 460 may be mounted for rota-
tion in a manner similar to ring 444, and the
rotation speed of ring 460 may be varied to
change the net action of belt 465 and puliey 463,
thus altering the film payout speed.

Returning again to the end of housing 476
adjacent stationary ring 460, downstream gear
479 is mounted to downstream roller shaft 475,
and engages upstream gear 477 which is
mounted to upstream roiler shaft 473. Thus,
upstream roller 472 rotates in the opposite direc-
tion of downstream roller 474 and power pulley
463.

A film roll shaft 454 is mounted to a bracket 471
across ring member 444 at a distance from
upstream roller 472 which is at least equal to the
radius of a full film roll 456. Film 458 is dispensed
from roll 456 across the far side of upstream roller
472, then in an “S" curve between the roller 474.
Film path extension means comprising an idler
roller 481 is journalled to an idler roller bracket
482 mounted to and across the plane of ring
member 444, Film web 458 passes from the
downstream roller 474 around idler roller 480 and
then onto the load. Idler roller 480 must be
positioned less than 90 degrees around ring
member 444 from the downstream rolier 474, in
order to avoid contact of film 458 with the load
between the downstream roller 474 and the idler
roller 481. The idler roller 481 must also be
separated from the downstream roller 474 a
distance sufficient to avoid film web contact with
housing 476, and also sufficient to expose a large
area of film 458 to force variance caused by
cornering of the load during wrapping. Bracket

10

20

25

30

35

40

45

50

55

60

65

482 may be fixedly mounted perpendicular to ring
member 444 or fixed thereto in an angled orien-
tation, or gimballed thereto so that it ““floats” or
adjusts orientation on one or two axes in
response to film path angles.

As best seen in Figures 2 and 8, a pair of side
conveyors 258 are positioned on either side of the
load path and are in close proximity or in contact
with opposing vertical side faces of the load 24,
Each side conveyor 258 comprises a bracket 236
secured to the frame, a skid-sieeve support 238
supported by the bracket 236, skid-sleeve 278
supported by the skid-sieeve support 238, and
upstream pulley 272 and a downstream 274 at
opposite ends of the skid-sleeve 278. A side
conveyor belt or chain 270 circulates in a down-
stream pulley direction while exposed at an upper
edge of skid-sleeve 278, and then returns in an
upstream direction within skid-sleeve 278. Belt
270 encircles pulleys 274 and 272. Upstream
pulley 272, bracket 238 and support 236 are
preferably located upstream from the wrapping
station 441, while the skid-sieeve 278 preferably
extends downstream through the wrapping
station 441,

A side conveyor motor 262 may be mounted to
an overhead portion of frame 42, and is coupled
to shaft 264 so as to rotate shaft 264 about its axis.
An opposite end of shaft 264 is journalled to
bearing 266 also coupled to an upper portion of
frame 42. A pair of pulleys 268 are mounted to
axle 264 directly above each of the two drive
pulleys 276. A vertical belt 269 encircles each
overhead pulley 268 and a second sheave of
puliey 272 below. Therefore, operation of motor
262 will drive the circulation of side conveyor
belts 270. As the upper portion of belt 270 moves
downstream, it carries with it any film web 458
which may be wrapped around the load and the
skid-sleeve 278, Skid-sieeve 278 is preferably
configured of a material chosen for low friction
with the film web 458. As each wrapped load
passes the downstream end of each side con-
veyor 158, the tensioned film web which is
wrapped against the load 24 will move off of the
side conveyors 258 and resume its memory posi-
tion against the side vertical face of the load 24.
Thus, the side conveyors 258 are especially well
adapted to maintenance of load integrity under
high and variable forces applied during wrapping
of the load, and make the present invention
especially useful for wrapping loads composed of
large numbers relatively small units.

Typical films which can be used in the stretch
wrapping apparatus are EVA copolymer films
with a high EVA content such as the films manu-
factured by Consolidated Thermoplastics “RS-
50", Bemis ““Super-Tough"’, and PPD “Stay-Tight”
films. PVC films such as Borden Resinite "PS-26"
can be used in the invention along with premium
films such as Mobil-X, Presto premium and St.
Regis which utilize a low pressure polymerization
process resin manufactured by Union Carbide
and Dow Chemical Company. This resin, called
linear low density polyethylene, has significantly
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different stretch characteristics than previous
stretch films. These characteristics allow the film
to withstand the high stress of extreme elonga-
tion without tearing during wrapping of the load.

It should be noted that film, film material and
film web are used interchangeably throughout
the specification.

The wrapping conveyor assembly 34 as best
seen in Figures 2 and 7 comprises a conveyor 92
stacked atop first and second side web carrier
assemblies 94 and 98. The conveyor 92 comprises
an endless driven belt 96 mounted on a plurality
of rollers 100, which are supported by a plate 102
secured in turn to a frame member (not shown)
holding the rollers in a rotatable position as is
well-known in the art. Belt 96 is driven by any
conventional motor and roller linkage (not
shown). The upper belt segment of conveyor 92
travels in a downstream direction shown by the
arrow A with the lower segment of the conveyor
returning upstream. The assembly 34 extends
through both the two film dispensers 36 and 436.
Each of the two side web carriers 94 and 98
comprise a driven sprocket 95 beneath one end of
the conveyor 92, a free-wheel sprocket 97 beneath
an opposite end of the upper conveyor 92, a chain
track 93 positioned to extend between the
sprockets 95 and 97, and a chain 91 encircling the
sprockets 95 and 97. The chain 91 moves in the
direction of load motion along the outside edges
of the conveyor 92, and returns in the opposite
direction beneath the surface of conveyor 92. The
chain is exposed and horizontally supported by
the chain track 93 along the edge of the conveyor
92, and is isolated by chain track 93 beneath the
conveyor 92. Driven sprockets 95 are driven by a
motor means {not shown) of any well known
conventional type so that the chain 91 moves at
the same linear speed as the conveyor 92. Thus,
film web wrapped around the load and the con-
veyor assembly 34 will engage the portions of
chains 91 moving downstream beneath the con-
veyor 92 and be transported thereby at a uniform
speed, and it will not engage either the lower
portion of conveyor 92 returning upstream or the
interior portions of chains 91 moving upstream.

This construction aliows two webs of film to be
wrapped around a load 24 carried by the con-
veyor assembly 34 through the wrapping stations
41 and 441. The stretched webs are wrapped
around the conveyor assembly 34 and the load
with both the load and wrap being carried by the
conveyor assembly in the same direction. When
the load encounters the takeoff conveyor 20 as
shown in Figure 2 the stretched webs beneath the
conveyor assembly 34 assume memory position
M against the bottom of the load in the space
between the conveyor assembly 34 and take-off
conveyor 20, allowing the contained load covered
by stretched wrap to be carried away.

A continuous sequence of loads may be
wrapped in the manner described above, prefer-
ably separated on conveyor 34 by spaces S
greater than the load height. As shown more
clearly in Figure 4, continuously wrapped loads
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are taken off of the conveyor 20 and are sealed
and severed into separate loads away from the
apparatus. The take-off conveyor 220 carries the
continuously spiral wrapped loads 224 connected
together by the film overwrap from the wrapping
stations. The take-off conveyor assembly 220
carries loads 224 more slowly than conveyor 34,
in order to decrease the length of spaces S
between consecutive loads and the tension on
film web in spaces S.

The spiral wrapped bundle 224 as seen in
Figure 4 is severed into individual packages by a
guillotine-like cutting apparatus 225 comprising a
frame 227, two paralliel bars 228 and 230 and a
cutter wire 229 mounted to one of the bars. The
cutter wire 229 consists of a nichrome wire which
is electrically connected to a source of energy.
The resistance of the wire causes sufficient heat
so that when the wire is reciprocated with the
bars between the bundles 224, the wrap is
severed forming encapulated loads 124.

The film material may also be simultaneously
sealed at each edge, for example by heat applied
through the bars, so that the forward edge of one
load is sealed as the rearward edge of the preced-
ing load is sealed. As the spiral bundle 224 enters
the cutting area, sensor 131 projects a light source
through the transparent film in the space S
between the individual loads against a photoelec-
tric reflector (not shown) to generate an electrical
signal commanding the bar drive circuitry to
activate pneumatic cylinders 236 driving together
the sealer bars 228 and 230. The cutter wire 229 is
activated to cut through the film after the film has
been clamped between the bars to sever the load
124 from the wrapped sprial bundle 224. Such
sensing apparatus is well known in the art, and
any standard circuit can be used to cause the
pneumatic cylinders 236 to be activated when the
sensor means senses a space between the loads
124. Likewise, a limit switch, contact switch,
pressure sensitive switch or other suitable means
can be used to activate the cylinders 236. In
operation, the bars are driven toward each other
during the seal and cut and driven away from
each other above and below the load surface for
the next seal and cut to provide smooth, efficient
operation. ’

The spiral bundle advances and the next spac-
ing S between the loads 124 is sensed by the light
sensor 131. The sealing bars which have been
previously driven away from each other ailowing
the loads to be transported are driven toward
each other to seal and sever the wrapped loads in
the same manner as previously discussed.

Because of the high throughput of the present
invention, loads reach the cutting apparatus 225
before the film web in the spaces S before and
behind each load can recover substantially from
the pre-stretch operation. Therefore, the film web
is in a condition of minimal or zero tension, which
permits sealer dwell time for cooling to be
reduced to the range of 1 to 4 seconds or
completely elminated, further enhancing overall
throughput.
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A traveling sealer-cutter mechanism 240 can be
utilized when steady throughout loads is desired.
This type of device, which is well-known and
indicated schematically at Figure 4, surrounds a
space S between consecutive loads and moves
downstream apace with the loads during the seal
and severance operations at the surrounded
space S. The mechanism then moves upstream,
passing around the load until its trailing end and
the next space S are encountered, at which point
the operation can be repeated.

Following severance, the film web recovers or
retracts over time against the leading and trailing
load ends to exert containment forces thereon. In
the prior art, bv contrast, film web was sealed at
load ends only after recovery and under signifi-
cant tension, which required far longer sealer bar
contact and load motion interruption to cool the
heated seal, or else under no tension and no
corresponding end-to-end containment force.

In the operation of the inventive wrapping
apparatus, feed conveyor 32 brings two initial
loads 24 onto the wrapping conveyor assembly
34 which then carries the loads to predetermined
wrap positions 41 and 441 within the rings 44 and
444 respectively, and the conveyor assembly
stops, leaving the loads in stationary positions.
The leading edge of the film web 58 is tucked
against the load within ring 44 and the leading
edge of web 458 is tucked against the load within
ring 444. Rotation of rings 44 and 444 is then
begun. Loads 24 are continuously carried through
wrapping stations 41 and 441 by conveyor
assembly 34, and rings 44 and 444 are rotated
continuously.

Because rings 44 and 444 are rotated con-
tinuously, the spaces S between loads are
wrapped, with the empty wrap being supported
‘by the wrapping conveyor 34 and the side con-
veyors 158 and 258. However, the recovery speed
of film stretched past its yield point is slow
enough that the empty wrap between loads is not
under initial tension, which permits a seal to be
formed with a very short dwell time.

As ring 44 rotates, film is drawn across the
surface of downstream roller 74 to encircle the
load. The contact of pulley 63 with belt 65 forces
puiley 63 to rotate, thereby rotating shaft 61 and
transfer puiley 66. Transfer pulley 66 drives beit
67 and pulley 68, which drives roller 74. The
rotation speed of rolier 74 is therefore pro-
portional to the rotation speed of the ring
member 44. The rotation speed of upstream roller
72 is held to a constant ratio of that of down-
stream roller 74, through gears 79 and 77, so that
upstream roller 72 draws film 58 from fiim roll 56
and the film web is stretched during passage
between the rollers 72 and 74 due to the speed
differential therebetween.

Thus, the force experienced by the load is
reduced, and the variations in speed required by
the film web due to corner passage on the load is
controlled bythe apparatus without rupture of the
film.

As film payout reduces the diameter of fitm roll
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56, friction in film mandrel 54 prevents slack on
web 58 between roll 56 and roller 72. Alterna-
tively, frame 84 is pivoted and roller 57 is urged
against roll 56 to maintain roll payout speed at or
below the surface speed of roiler 72.

Chains 170 and 186 are driven to match the
speed of conveyor assembly 34, so web 58 in
contact with chains 170 and 186 is transported
downstream by the chains. As the loads pass
each downstream pulley 174, the web 58 leaving
contact with belts 170 recovers or retracts under
tension against the sides of each load 24.

Ring 444 is rotated in the opposite direction
from that of ring 44 so that the helical forces
applied to the loads by web 58 will be balanced by
the opposing helical forces of web 458, and
longitudinal and circumferential forces will be
reinforced.

As ring 444 rotates, film 458 is drawn across the
surface of downstream rolier 474 to encircle the
foad. The contact of puliey 463 with belt 465
forces pulley 463 to rotate, thereby rotating shaft
461 and transfer pulley 466. Transfer pulley 466
drives belt 467 and pulley 468, which drives roller
474. The rotation speed of roller 474 is therefore
proportional to the rotation speed of the ring
member 444. The rotation speed of upstream
rolier 472 is held to a constant ratio of that of
downstream rolier 474, through gears 479 and
477, so that upstream roiler 472 draws film 458
from film roll 456 and the film web is stretched
during passage between the rollers 472 and 474
due to the speed differential therebstween.

Thus, the force experienced by the load is
reduced, and the variations in speed required by
the film web due to corner passage on the load is
controlled by the apparatus without rupture of the
film.

Take-off conveyor 20, positioned to accept
loads from the end of conveyor assembly 34, is
constructed like the infeed conveyor and runs at a
fixed fraction of the speed of the infeed conveyor.
A suitable mechanical means (not shown) may be
set up to make the drive of both the infeed
conveyor and the take-off conveyor proportional
to the reduction gearing assembly of the drive
motor. Thus, if the motor slows down or speeds
up to drive the wrapping mechanism at different
speeds, the infeed and take-off conveyors are
simultaneously speeded up or slowed down so
that the load is moved to conveyor assembly 34
and taken away from the conveyor assembly 34 at
consistent relative speed.

As film payout reduces the diameter of film roll
456, friction in film mandrel 454 prevents slack on
web 458 between rolf 456 and rolier 472. Alterna-
tively, frame 484 is pivoted and rolier 457 is urged
against roll 456 to maintain roll payout speed at or
below the surface speed of roller 472.

Chains 270 are driven to match the speed of
conveyor assembly 34, so web 458 in contact with
chains 270 and 186 is transported downstream.
As the loads pass each downstream pulley 274,
the web 458 leaving contact with belts 270
recovers or retracts under tension against the
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sides of each load 24. As the loads cross over the
downstream end of conveyor assembly 34, the
webs 58 and 458 leaving contact with chains 91
recover or retract under tension against the
bottom face of each load 24.

The empty wraps between the loads are then
severed and optionally sealed as previously
discussed, and the sealed loads are taken away to
another transport area. The end wraps recover
after severance to gradually apply end-to-end
containment forces.

It should be noted that the steps of the wrapping
can be interchangeable without departing from
the scope of the present invention. Furthermore,
these steps can be interchanged and are equiva-
lent.

Claims

1. An apparatus for wrapping a load (24) to
contain the load comprising: wrapping conveyor
means (34) for conveying the load and a wrapped
web in a longitudinal direction relative to fiim
dispensing means; said film dispensing means
including first film dispensing means (36} having
means (70) for stretching and wrapping a first web
(68) around the load {24} and onto at least part of
the wrapping conveyor means (34), means (44) for
rotating said first dispensing means in a first
circumferential direction around the load while the
load is conveyed in the longitudinal direction
relative to the first film dispensing means (36) to
form a first helical layer which is formed and
biased in a first helical direction; characterized by
second film dispensing means (436) having means
{470) for stretching and wrapping a second web
{458) around the load {24) and onto the first helical
layer of web, means (444) for rotating said second
dispensing means in a second circumferential
direction around the load opposite the first circum-
ferential direction while the load is conveyed inthe
longitudinal direction relative to the second film
dispensing means (436) to form a second helical
layer which is formed and biased in a second
helical direction opposite the first helical direction,
and for producing in combination with the first
helical layer a containment force on the wrapped
conveyor means (34) having longitudinal and
circumferential components without a substantial
helical component, at least one of the longitudinal
and circumferential components being sub-
stantially greater in comparison to any helical
component; and means for transferring the first
and second helical layers as a unit from the
wrapping conveyor means (34) onto the load (24)
to apply a containment force on the load having
longitudinal and circumferential components
without a substantial helical component, at least
one of the longitudinal and circumferential com-
ponents being substantially greater in comparison
to any helical component.

2. The apparatus as claimed in claim 1 wherein
the wrapping conveyor means (34} includes side
conveyor means (94, 98, 158, 258) positioned
along at least two sides of the load (24) for
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supporting and conveying the first and second
webs as they are wrapped around the load.

3. The apparatus as claimed in claim 1 or 2
wherein the conveyor means (32, 34, 20) conveys a
series of loads in the longitudinal direction for
continuous wrapping of the series of loads.

4. A method for wrapping a load (24) to contain
the load comprising: conveying the load in a
longitudinal direction on a wrapping conveyor (34)
relative to wrapping means; rotating a first web
(58) around the load (24) in a first circumferential
direction and stretching and wrapping the first
web around the load and onto at least part of the
wrapping conveyor (34} in the first circumferential
direction with a first wrapping means (41} during
said conveying step to form a first helical layer
which is formed and biased in a first helical
direction; characterized by rotating a second web
(458) around the load (24) in a second circum-
ferential direction opposite the first circum-
ferential direction and, stretching and wrapping
the second web around the load and onto the first
helical layer of web in the second circumferential
direction opposite the first circumferential direc-
tion with a second wrapping means (441) during
said conveying step to form a second helical layer
which is formed and biased on a second helical
direction opposite the first helical direction, and
producing in combination with the first helical
layer a containment force on the wrapped con-
veyor {34) having longitudinal and circumferential
components without a substantial helical com-
ponent, at least one of the longitudinal and
circumferential components being substantially
greater in comparison to any helical component;
and conveying both the load (24) and the wrapped
webs on the wrapping conveyor (34) in a longi-
tudinal direction and transferring the first and
second helicai web layers as a unity from the
wrapping conveyor onto the load to aply a contain-
ment force on the foad having longitudinal and
circumferential components without a substantial
helical component, at least one of the longitudinal
and circumferential components being sub-
stantially greater in comparison to any helical
component.

5. The method as claimed in claim 4 including
prestretching the first and second webs in a web
dispenser (36, 436) prior to wrapping the web
around the load (24).

6. The method as claimed in claim 4 or 5
including severing the first and second webs in
front of and behind the load (24) to ailow the webs
to recover and apply a longitudinal and circum-
ferential containment force on the load.

7. The method as claimed in one of claims 4to 6
including dispensing the firstand second webs at a
constant supply speed.

8. The method as claimed in one of claims 4to 7
including assembling a load (24} from muitiple
sub-units (22) prior to wrapping.

9. The method as claimed in one of claims 4to 8
including wrapping the first web around a wrap-
ping conveyor (94, 98, 158) positioned on at least
two sides of the load.
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10. The method as claimed in one of claims 4 to
9 including stretching the first and second webs
beyond the yieid point during the dispensing
step.

11. The method as claimed in one of claims 4 to
10 including wrapping the first web onto a wrap-
ping conveyor {94, 98) positioned below and on
two sides of the load.

12. The method as claimed in one of claims 4 to
11 including prestretching the first and second
webs (58, 458) between an upstream roller (72,
472} and a downstream roller (74, 474) in a web
dispenser (36, 436).

13. The method as claimed in one of claims 4 to
12 including conveying the load {24) and the first
and second helical iayers on the wrapping con-
veyor {34) at a common speed.

14. The method as claimed in one of claims 4 to
13 wherein at least one of the first and second
webs (58, 458} is wrapped over at least a portion
of itself.

15. The method as claimed in one of claims 4 to
14 including continuously stretching and wrap-
ping the first and second webs (58, 458).

16. The method as claimed in one of claims 4 to
15 including positioning the wrapping conveyor
(34) to support a substantial portion of the con-
tainment force of the webs (58, 458) during
wrapping.

17. The method as claimed in one of claims 4 to
16 wherein the load (24) and the wrapped webs
are conveyed at a common speed.

18. The method as claimed in one of claims 4 to
17 including wrapping a load (24) having a length
in the longitudinal direction which is shorter than
the effective width of the web (58, 458) in the
longitudinal direction.

19. The method as claimed in one of claims 4 to
18 wherein the step of conveying includes con-
veying a series of loads (24) in the longitudinal
direction for continuous wrapping of the series of
loads.

Patentanspriiche

1. Vorrichtung zum Umwickein und Binden
einer Last (24) mit: Wickel-Fordermitteln (34) zum
Transportieren der Last sowie einer gewickelten
Bahn in Léngsrichtung relativ zu Folienabgabe-
mitteln; wobei die Folienabgabemittel erste
Folienabgabemitte! (36) umfassen mit Mittein (70)
zum Strecken und Wickeln einer ersten Bahn (58)
rund um die Last {24} sowie auf mindestens einen
Teil der Wickel-Férdermittel (34) und mit Mittein
(44) zum Drehen der ersten Abgabemittel in einer
ersten Umfangsrichtung rund um die Last, wih-
rend letztere in Léngsrichtung relativ zu den
ersten Folienabgabemitteln (36) transportiert
wird, um eine erste schraubenférmige Lage zu
biiden, die in einer ersten schraubenférmigen
Richtung geformt und gespannt wird; gekenn-
zeichnet durch zweite Folienabgabemittel (436)
mit Mitteln (470) zum Strecken und Wickeln einer
zweiten Bahn (458) rund um die Last sowie auf die
erste schraubenférmige Bahnlage und mit Mitteln
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(444) zum Drehen der zweiten Abgabemittel in
einer zweiten Umfangsrichtung rund um die Last
entgegengesetzt zur ersten Umfangsrichtung,
wahrend die Last in Lingsrichtung relativ zu den
zweiten Folienfreigabemittein (436) transportiert
wird, um eine zweite schraubenférmige Lage zu
bilden, die in einer zweiten schraubenférmigen
Richtung entgegengesetzt zur ersten schrauben-
férmigen Richtung geformt und gespannt wird,
und um gemeinsam mit der ersten schraubenfér-
migen Lage auf den Wickel-Transportmitteln eine
Bindekraft zu erzeugen, die in Langsrichtung und
Umfangsrichtung gerichtete Komponenten ohne
eine wesentliche schraubenférmige Komponente
aufweist, wobei mindestens eine der in Langs-
richtung und Umfangsrichtung gerichteten Kom-
ponenten wesentlich gréRer als irgendeine
schraubenférmige Komponente ist; und durch
Mittel zum Uberfiihren der ersten und zweiten
schraubenférmigen Lagen als Einheit von den
Wickel-Fordermittein (34) auf die Last {24), um auf
letztere eine Bindekraft auszuiiben, die in Langs-
richtung und in Umfangsrichtung gerichtete Kom-
ponenten ohne eine wesentliche schraubenfér-
mige Komponente aufweist, wobei mindestens
eine der in Léngsrichtung und Umfangsrichtung
gerichteten Komponenten wesentlich groRer als
irgendeine schraubenférmige Komponente ist.

2. Vorrichtung nach Anspruch 1, dadurch
gekennzeichnet, daf’ die Wickel-Férdermittel (34)
Seiten-Fordermittel (94, 98, 158, 258) aufweisen,
die entlang mindestens zweier Seiten der Last
(24) angeordnet sind, um die ersten und zweiten
Bahnen zu transportieren, wenn letztere rund um
die Last gewickelt sind.

3.-Vorrichtung nach Anspruch 1 oder 2 dadurch
gekennzeichnet, daf® die Férdermittel (32, 34, 20)
eine Reihe von Lasten zu deren kontinuierlicher
Umwickiung in Langsrichtung transportieren.

4. Verfahren zum Umwickeln und Binden einer
Last, wobei: die Last in Lingsrichtung auf einem
Wickel-Forderer (34) relativ zu Wickelmitteln
transportiert wird; eine erste Bahn (58) rund um
die Last in einer ersten Umfangsrichtung gedreht
und die erste Bahn gestreckt und um die Last
sowie auf mindestens einen Teil des Wickel-
Férderers (34) in der ersten Umfangsrichtung
mittels einer ersten Wickeleinrichtung (41) wah-
rend des Transportvorganges gewickelt wird, um
eine erste schraubenférmige Lage zu bilden, die
in einer ersten schraubenférmigen Richtung
geformt und gespannt wird; dadurch gekenn-
zeichnet, daR eine zweite Bahn (458) rund um die
Last (24) in einer zweiten Umfangsrichtung entge-
gengesetzt zur ersten Umfangsrichtung gedreht
und die zweite Bahn gestreckt und rund um die
Last sowie auf die erste schraubenférmige Bahn-
lage in der zweiten Umfangsrichtung entgegen-
gesetzt zur ersten Umfangsrichtung mittels einer
zweiten Wickeleinrichtung {441) wiéhrend des
Transportvorganges gewickelt wird, um eine
zweite schraubenférmige Lage zu bilden, die in
einer zweiten schraubenférmigen Richtung ent-
gegengesetzt zur ersten schraubenférmigen Rich-
tung geformt und gespannt wird, und gemeinsam
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mit der ersten schraubenférmigen Lage auf dem
Wickel-Forderer (34) eine Bindekraft erzeugt
wird, die in Langsrichtung und Umfangsrichtung
gerichtete Komponenten ohne eine wesentliche
schraubenférmige Komponente aufweist, wobei
mindestens eine der in Léngsrichtung und
Umfangsrichtung gerichteten Komponenten
wesentlich gréRer als irgendeine schraubenfor-
mige Komponente ist; und sowohi die Ladung
(24) als auch die gewickelten Bahnen auf dem
Wickel-Forderer (34} in Langsrichtung transpor-
tiert und die ersten und zweiten schraubenfor-
migen Bahnlagen als Einheit von dem Wickel-
Forderer auf die Last (iberfiihrt werden, um auf
letztere eine Bindekraft auszuliben, die in Langs-
richtung und in Umfangsrichtung gerichtete
Komponenten ohne eine wesentliche schrauben-
férmige Komponente aufweist, wobei minde-
stens eine der in Langsrichtung und Umfangs-
richtung gerichteten Komponenten wesentlich
gréRer als irgendeine schraubenformige Kom-
ponente ist.

5. Verfahren nach Anspruch 4, dadurch
gekennzeichnet, dal® die ersten und zweiten
Bahnen in einer Bahnabgabevorrichtung (36,
436) vorgestreckt werden, bevor sie rund um die
Last (24) gewickelt werden.

6. Verfahren nach Anspruch 4 oder 5, dadurch
gekennzeichnet, dall die ersten und zweiten
Bahnen vor und hinter der Last {24) geschnitten
werden, um den Bahnen die Mdaglichkeit zu
geben, sich zu erholen und eine in L&ngsrich-
tung und Umfangsrichtung gerichtete Bindekraft
auf die Last auszuliben.

7. Verfahren nach einem der Anspriiche 4 bis
6, dadurch gekennzeichnet, daf} die ersten und
zweiten Bahnen mit konstanter Zufiihrgeschwin-
digkeit abgegeben werden.

8. Verfahren nach einem der Anspriche 4 bis
7, dadurch gekennzeichnet, dal® die Last (24) vor
dem Umwickeln aus einer Vielzahi von Unterein-
heiten (22) zusammengesetzt wird.

9. Verfahren nach einem der Anspriiche 4 bis
8, dadurch gekennzeichnet, daR die erste Bahn
rund um einen Wickel-Férderer (94, 98, 158)
gewickelt wird, der an mindestens zwei Seiten
der Last angeordnet ist.

10. Verfahren nach einem der Anspriiche 4 bis
9 dadurch gekennzeichnet, da? die ersten und
zweiten Bahnen wahrend ihrer Abgabe Uber ihre
FlieRgrenze hinaus gestreckt werden.

11. Verfahren nach einem der Anspriiche 4 bis
10, dadurch gekennzeichnet, dal die erste Bahn
auf einen Wickel-Férderer (94, 98) gewickelt
wird, der unterhalb und auf zwei Seiten der Last
angeordnet ist.

12. Verfahren nach einem der Anspriiche 4 bis
11, dadurch gekennzeichnet, daf} die ersten und
zweiten Bahnen (58, 458) zwischen einer stro-
mauf gelegenen Rolle (72, 472} und einer stro-
mab gelegenen Rolle (74, 474) in der Bahnabge-
bevorrichtung (36, 436) vorgestreckt werden.

13. Verfahren nach einem der Anspriiche 4 bis
12, dadurch gekennzeichnet, dall die Last (24)
und die ersten und zweiten schraubenférmigen
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Lagen auf dem Wickel-Férderer (34) mit gemein-
samer Geschwindigkeit transportiert werden.

14. Verfahren nach einem der Anspriiche 4 bis
13, dadurch gekennzeichnet, dafd mindestens
eine der‘ersten und zweiten Bahnen (58, 458)
{iber mindestens einen Abschnitt ihrer selbst
gewickelt. 7

15. Verfahren nach einem der Anspriche 4 bis
14, dadurch gekennzeichnet, dal} die ersten und
zweiten Bahnen (58, 458) kontinuierlich gestreckt
und gewickelt werden.

16. Verfahren nach einem der Anspriiche 4 bis
15, dadurch gekennzeichnet, daR der Wickelfor-
derer (34) so positioniert wird, dall er einen
wesentlichen Teil der Bindekraft der Bahnen (58,
458} wahrend des Wickelvorganges tragt.

17. Verfahren nach einem der Anspriiche 4 bis
16, dadurch gekennzeichnet, daR die Last (24)
und die gewickelten Bahnen mit gemeinsamer
Geschwindigkeit transportiert werden.

18. Verfahren nach einem der Anspriiche 4 bis
17, dadurch gekennzeichnet, daR eine Last (24)
umwickelt wird, deren Lange in L&ngsrichtung
kiirzer ist als die effektive Breite der Bahn (58,
458) in Langsrichtung.

19. Verfahren nach einem der Anspriiche 4 bis
18, dadurch gekennzeichnet, da? beim Fdrdern
eine Reihe von Lasten (24) zu ihrer kontinuierli-
chen Umwicklung in Langsrichtung transportiert
wird.

Revendications

1. Appareil d'enveloppement d'une charge
(24), en vue de contenir la charge, comprenant:
des moyens transporteurs d’enveloppement (34)
destinés & acheminer la charge et une bande
d'enroulement en direction longitudinale par
rapport a des moyens distributeurs de film; ies-
dits moyens distributeurs de film comprenant
un premier moyen distributeur de film (36)
ayant des moyens (70) pour étirer et enrouler
une premiére bande (58) autour de la charge
(24) et sur au moins une partie des moyens
transporteurs  d‘enveloppement (34), des
movens (44) pour faire tourner lesdits premiers
movyens distributeurs en une premiére direction
circonférentielle autour de la charge, tandis que
la charge est acheminée en direction longitudi-
nale, par rapport audit premier moyen distribu-
teur de film (36), afin de former une premiere
couche hélicoidale, conformée et rappelée en
direction hélicoidale; caractérisé par un second
moyen distributeur de film (436} comportant des
moyens {470) -pour étirer et enrouler une
seconde bande (458) autour de la charge (24) et,
au-dessus de la premiére couche hélicoidale de
bande, des moyens (444) pour faire tourner ledit
second moyen distributeur en une seconde
direction circonférentielle autour de la charge,
opposée a la premiére direction circonféren-
tielle, tandis que la charge est acheminée en
direction iongitudinale par rapport au second
moyen distributeur de fiim (436) en vue de for-
mer une seconde couche hélicoidale, conformée



21 EP 01

et rappelée en une seconde direction hélicoidale
opposée a la premiére direction hélicoidale, et
pour produire, en combinaison avec la premiére
couche hélicoidale, une force de contention sur
les moyens transporteurs d’enveloppement (34),
présentant des composantes longitudinale et cir-
conférentielle, sans présenter de composante
hélicoidale sensible, au moins I'une des compo-
santes longitudinale et circonférentielle étant sen-
siblement plus élevée en comparaison de n'im-
porte quelle composante hélicoidale; et des
moyens pour transférer les premiére et seconde
couches hélicoidales d'une seule pigce, des
moyens transporteurs d'enveloppement (34) sur
la charge (24), afin d'appliquer une force de
contention sur la charge, présentant des compo-
santes longitudinale et circonférentielle, sans
composante hélicoidale sensible, au moins I'une
des composantes longitudinale et circonféren-
tielle étant sensiblement pius élevée en comparai-
san de n'importe quelle composante hélicoidale.

2. Appareil selon la revendication 1, dans lequel
les moyens transporteurs d'enveloppement (34)
comprennent des moyens d'acheminement laté-
raux (94, 98, 158, 258) positionnés le long d'au
moins deux cOtés de la charge (24), afin de
supporter et d’acheminer les premiére et seconde
bandes lorsqu’elles ont été enroulées autour de |a
charge.

3. Appareil selon la revendication 1 ou 2, dans
lequel les moyens transporteurs (32, 34, 20} ache-
minent une série de charges en direction longitu-
dinale en vue d’un enveloppement en continu de
séries de charges.

4. Procédé d’'enveloppement d’'une charge (24)
en vue de contenir la charge, selon lequel: on
achemine la charge en direction longitudinale sur
un convoyeur d’enveloppement (34}, par rapport
a des moyens d'enveloppement; on fait tourner
une premiére bande (58) autour de la charge, en
une premiére direction circonférentielle et on
étire et enroule la premiére bande autour de la
charge et sur au moins une partie du convoyeur
d'enveloppement (34), dans la premiére direction
circonférentielle, avec un premier moyen d'enve-
loppement (41), pendant ladite étape d’achemine-
ment, afin de former une couche hélicoidale
conformée et rappelée en une premiére direction
hélicoidale; caractérisé par le fait qu’ on fait
tourner une seconde bande (458) autour de la
charge (24}, en une seconde direction circonféren-
tielle opposée a la premiére direction circonféren-
tielle, on étire et enroule la seconde bande autour
de la charge et sur la premiére couche hélicoidale
de bande, dans la seconde direction circonféren-
tielle opposée a la premiére direction circonféren-
tielle, avec un second moyen d’enveloppement
{441), pendant ladite étape d'acheminement, afin
de former une seconde couche hélicoidale,
conformée et rappelée en une seconde direction
hélicoidale opposée a la premiére direction héli-
coidale, et on produit, en combinaison avec la
premiére couche hélicoidale, une force de conten-
tion sur le convoyeur d’enveloppement (34) pré-
sentant des composantes longitudinale et circon-
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férentielle exemptes de composante hélicoidale
sensible, au moins I'une des composantes longi-
tudinale et circonférentielle étant sensiblement
plus élevée en comparaison de n’importe quelle
composante hélicoidale; et on achemine 3 la fois
la charge (24) et les bandes d'enveloppement sur
le convoyeur d'enveloppement {34), en une direc-
tion longitudinale et on transfére les premiére et
seconde couches de bande d'un seul bloc, du
convoyeur d‘enveloppement sur la charge, en
appliquant une force de contention sur la charge
présentant des composantes longitudinale et cir-
conférentielle exemptes de composante hélicoi-
dale sensible, au moins I'une des composante
longitudinale et circonférentielle étant importante
en comparaison de n‘importe quelle composante
hélicoidale.

5. procédé selon la revendication 4, dans lequel
on préétire les premiére et seconde bandes en un
poste de distribution de bande (36,436), avant
d’enrouler les bandes autour de la charge (24).

6. Procédé selon la revendication 4 ou 5, dans
lequel on sépare les premiére et seconde bandes
devant et derriére la charge (24), afin de permettre
aux bandes de rétablir et d'appliquer une force de
contention longitudinale et circonférentielle sur la
charge.

7. Procédé selon I'une des revendications 4 3 6,
dans lequel on distribue les premiére et seconde
bandes a une vitesse d'alimentation constante.

8. Procédé selon |'une des revendications 4 4 7,
dans lequel on assemble une charge (24) 4 partir
de multiples sous-éléments (22) avant de procé-
der a I'enveloppement.

9. Procédé seion I'une des revendications 4 3 8,
dans lequel on enroule la premiére bande autour
d'un convoyeur d'enveloppement (94,98,158)
positionné sur au moins deux cdtés de la charge.

10. Procédé selon I'une des revendications 4 a
9, dans lequel on étire les premiére et seconde
bandes en dega de la limite d’élasticité au cours
de I'étape de distribution.

11. Procédé selon I'une des revendications 4 3
10, dans lecuel on enroule la premiére bande sur
un convoyeur d‘enveloppement (94, 98) posi-
tionné au-dessous et sur deux cétés de la charge.

12. Procédé selon I'une des revendications 4 &
11, dans lequel on préétire les premidre et
seconde bandes (58, 458) entre un rouleau amont
{72, 472) et un rouleau aval {74, 474), dans un
poste de distribution de bande (36, 436).

13. Procédé selon {'une des revendications 4 3
12, dans lequel on achemine la charge {2) et les
premiére et seconde couches a une vitesse com-
mune sur le convoyeur d'enveloppement (34).

14. Procédé selon 'une des revendications 4 3
13, dans tequel au moins l'une des premiére et
seconde bandes (58, 458) est enroulée au-dessus
d'au moins une partie d’elle méme.

15. Procédé s'elon I'une des revendications 4 &
14, dans lequel on étire et on enroule en continu
les premiére et seconde bandes (58, 458).

16. Procédé selon I'une des revendications 4 3
15, dans lequel on positionne le convoyeur d‘en-
veloppement (34) afin de supporter une partie
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importante de la force de contention des bandes
(68, 4568) durant I'enveloppement.

17. Procédé selon l'une des revendications 4 a
16, dans lequel la charge (24) et les bandes
d’enveloppement sont acheminées a une vitesse
commune.

18. Procédé selon |'une des revendications 4 a
17, dans lequel on enveloppe une charge (24)
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présentant une longueur en direction longitudi-
nale inférieure & la largeur effective de la bande
(68, 458), en direction longitudinale.

19. Procédé selon I'une des revendications 4 a
18, dans lequel |'étape d'acheminement com-
prend I'acheminement’de séries de charges (24)
en direction longltudlnale en vue d’ envelopper
en continu des séries de charges.
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