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71 We, PATRICK RAYFIELD LANCAS-
TER, II1 and WiLLiaAM GEORGE LANCASTER
both citizens of the United States of America
of 12906 North Osage Road, Anchorage,
State of Kentucky, United States of America
and 5101 Upper River Road, Louisville,
State of Kentucky, United States of America
respectively, do hereby declare the invention,
for which we pray that a patent may be
granted to us, and the method by which it is
to be performed, to be particularly described
in and by the following statement:—

The present invention relates to an auto-
matic wrapping machine and a process of
making a unitary package from a plurality
of units.

In particular the present invention relates
to the automated unitization of multiple
products into single loads that will maintain
their unitary integrity throughout shipment.
More specifically, this invention relates to
a method and apparatus for dispensing and
wrapping a stretchable film around a plurality
of ‘stacked units located on a rotatable
turntable. .

Automatic unitization of loads is currently
being accomplished by various types of
machines. Specific examples of such machines
include strapping and string-tying equipment;
automatic taping machines; palletizers that
glue the products together by automatically
dispensing hot melt between the units as
they are being palletized; automatic shrink
film placing units that work in conjunction
with shrink tunnels; and automatic dual roll
push through types stretch film wrappers.

The currently used automatic stretch film
placing units stretch the entire web of film
a the same time to force it around the load
and heat seal the ends of the film together.
This apparatus has the disadvantage of
requiring enormous forces to stretch the film.
In addition, the apparatus pulls the film
across the corners of the load which may
cause rupturing of the film or deformation of
the load. Most importantly, the process
requires a critically important seal to
reliably secure the load during shipment. If
the heat sealing jaws of the apparatus do not
provide a perfectly uniform pressure and

temperature along their entire length then
the film seal will not be particularly strong.
Thus the seal will be overheated in some
areas which will melt the film thin, or
crystalize it to a state of brittleness. Alterna-
tively if the seal is underheated in some
areas deterioration or unwrapping may occur
under the tension of shipment. C

According to the present invention there
is provided an automatic wrapping machine
comprising a film support means adapted to
dispense a roll of stretchable film, a turn-
table adapted to hold a load positioned
adjacent to said film support means, brake
means adapted to place tension on a film
web of stretchable material, a clamp means

mounted to said turntable adjacent to said .

load to hold said film while said turntable
with associated load rotates allowing film
to wrap around said load, said clamp means
including release means for releasing said
film after completion of at least one revolu-
tion of said turntable and withdrawing said
clamp means from said film wrap, a film
cutting and clamping means positioned
adjacent to said turntable, said film cutting
and clamping means being adapted to cut
the film web after the load is wrapped, clamp
the free end of the film web in a secured
position and position the film web for
engagement by the turntable clamp means
to hold it for the wrapping of the next load,
said film cutting and clamping means com-
prising a pair of vertically aligned jaws
pivotally mounted for horizontal travel, said
jaws allowing said load to freely rotate when
they are in their retracted position and
engaging the film web to cut and clamp it
near one side of said load after the said load
is wrapped with film, one of said jaws
comprising a film cutting blade mounted next
to a film clamping pad, with the other jaw
having a substantially “U” shaped cross
section made up of two operative edges so
that when the jaws close one operative edge
of said substantially “U” shaped jaw draws
the film web into the cutting position and
the other operative edge of the “U” shaped
jaw engages said pad of the one jaw to
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said other jaw providing a captive space
between which the film cutting blade can
sever the film web.

According to a further feature of the
present invention there is provided an auto-
matic wrapping machine comprising a film
support means adapted to dispense a roll
of film, a turntable adapted to hold a load

-positioned adjacent to said film support

means, means to rotate said turntable, brake
means adapted to place tension on a film
web of stretchable material, a clamp means
mounted on said turntable adjacent to said
load to hold said film while said turntable
with associated load rotates allowing film to
wrap around said load, said clamp means
including release means for releasing said
clamp from said film wrap after completion
of at least one revolution of said turntable,
a platen movably mounted to said film roll
support means, said platen being formed with
a resilient lower surface adapted to engage
the top of the load and hold said load in
position on said turntable, a rotatable clamp
means mounted on said platen, said rotatable
clamp means being adapted to hold said film
while said turntable with associated load
rotates allowing film to wrap around said
load, said rotatable clamp means including
means to retract it from said film wrap after
completion of at least one revolution of said
turntable, a film cutting and clamping means
positioned ‘adjacent to said turntable, said
film cutting and clamping means being
adapted to cut the film web after the load is
wrapped, clamp the free ends of the film in
a secured position and position the film to
be held by the turntable clamp and rotatable
clamp for the wrapping of the next load.
According to a still further feature of the
present invention there is provided an auto-
matic wrapping machine comprising a film
support means adapted to dispense a roll
of film, a turntable adapted to hold a load
positioned adjacent to said film support
means, means to rotate said turntable, brake
means adapted to place tension on a film
web of stretchable material, a clamp means
mounted on said turntable adjacent to said
load to hold said film while said turntable
with associated load rotates allowing film to
wrap around said load, said clamp means
including release means for releasing said
clamp from said film wrap after completion
of at least one revolution of said turntable,
a second clamp means mounted above said
load to hold the upper edges of said film,
said first and second clamp means being
moveably hinged so that upon retraction the
turntable clamp means recedes below the
bottom level of the surface of the package
and the upper clamp means raises above
the top level of the surface of the package,
a film cutting and clamping means positioned
adjacent to said turntable, said film cutting

and clamping means being adapted to cut the
film web after the load is wrapped, clamp
the free end of the film in a secured position
and position the film for engagement by the
turntable clamp means for the wrapping of
the next load. ‘

According to a further aspect of the pres-
ent invention there is provided a process of
making a unitary package from a load
comprising a plurality of units comprising
the steps of:

a) placing successive loads on a conveying
device;

b) transporting one of said loads to a
wrapping apparatus;

¢) holding a leading edge of a stretchable
elastic material in a clamp assembly posi-
tioned between the corners of said load in a
fixed position adjacent to said load;

d) placing said stretchable material under
tension to cause said material to be continu-
ously stretched while rotating said load to
form an overwrap around said first load and
clamp assembly to form a film wrap of at
least one layer of stretched film material;

e) releasing the leading edge of stretchable
elastic material from said clamp assembly
and retracting said clamp assembly from said
film wrap away from said load while said
load is rotating after the first revolution of
the load so that the clamp assembly is pulled
out of the film wrap and the stretched film
assumes the former position of the clamp
assembly to cover the area vacated by the
clamp assembly;

f) severing said stretched film material
from said wrapping apparatus to form a
leading edge and a following edge of said
wrapped load; and simultaneously

g) clamping the leading edge with said
clamp assembly in a position to begin
wrapping of the following load.

As, in the present invention, the load is
rotated on a turntable, the application of the
film to the load eliminates any sliding or
abrading of the film as conventionally occurs.
No seals are required when “tacky” film is
utilized, i.e. films wherein engaging film
surfaces of the film adhere to each other
without need of heat or adhesive. In those
instances where greater fastening is required,
a simple tack seal bonds the trailing edge of
the film to the layers already disposed about
the load. As with the other types of machines
the tack seal is completely automatic, which
is a necessity in modern plants.

The main advantage of the present inven-
tion over the automatic strap, string and
taping machines is that this invention spreads
the utilizing forces over the product so that
the forces are not concentrated at specific
points which often tends to deform the
product. The conventional solution of this
problem is for padding to be placed beneath
the straps. This placement is invariably
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pefformed By hand and thus defeats ther Athe.top of the ﬁlm through which the blade
has- passed will be less than the elongation
present at the bottom of the film, where the

automatic feature of the operation.

The prior art also.discloses the glueing of
bags or boxes in order to unitize multiple
products into a single load. The glueing is

frequently objectionable - to the customers

who must pull it apart and does not work
particularly well when the product is column
stacked.

The automatic improvement of the inven-
tion centers around the clamping and cutting
technique. As the film-holding clamps are
wrapped and removed prior to final revolu-
tion, the clamps can be positioned off the
side of the conveyor thereby eliminating the
possibility of the pallet load hitting the
clamps. Additionally, the clamping and
cutting process of the invention eliminates
reliance. on the pallet configuration or
location to insure proper cutting action and
clamping.

This invention is an improvement over the
U.S. Patent No. 3,867,806 in which a process
for making a unitary package is disclosed.
In the patent a load comprising a plurality
of units is formed by wrappang a band
formed of plural layers of a stretched mater-
ial around the units. This patent requires the
holding of the film’s leading edge against
the vertical surface of the package load by
either manual or other non-disclosed fastener
means. The present invention specifically
discloses clamps located both on the rotatable
turntable and the top platen which serve
to hold the leading edge of the film against
the vertical side of the load to be wrapped.
After the first layer of film is wrapped around
the load and clamps, the clamps located on
the platen and conveyor are placed in their
retracted positions so that the load can be
conveyed ‘without interference from the
clamps.

Upon completion of the fastening steps
disclosed in the U.S. Patent Specification
No. 3,867,806, the operator must sever the
over-wrapped package from the film dis-
penser by employing a drop-knife cutter
means which is mounted adjacent the pallet
support means. In the present invention, film
clamping and cutting means in the form of
vertically aligned jaws are used which serve
to hold the film in a vertical position while
a film cutting blade, preferably toothed, of
said cutting means, pierces the entire vertical
length of the film at the same instant. In
both inventions, the elongation of the film

is due to the tension imparted thereon by a

tension brake acting on the dispensing roll.
Prior to separation the amount of elongation
is uniform along the vertical length of the
package. In the prior art mode of cutting the
film by a sliding cutting knife, the tension is
released and consequently the elongation de-
creased as the cutting blade passes through
the film, Thus the amount of elongation at

blade has yet to pass. This lack of uniformity
can lead to the load having a non-uniform
stretched film. Consequently a less functional
wrap is produced which in addition is less
aesthetically appealing. Such appearance is
critical in clear plastic wrapped packages.
This is so in spite of the fact that the cutting
operation is performed subsequent to the
sealing operation. The uniformity of tension
provides a more functional and aesthetically
pleasing package. The effect of a onetime
total length cut is further enhanced by the
fact that the present invention utilizes a
tacky film. This particular type of film does
not require any additional sealing means
other than the wipe operation of a brush
which secures the trailing edge to the vertical
side of the package.

U.S. Patent No. 3,514,920 discloses an
apparatus for overwrapping a package by
means of a heat shrink film shrunk around
a load to provide a unitary package. In that
patent the heat-shrinkable plastics film used
as an overwrap for the package has a sub-
stantially rectangular configuration and has
a leading edge portion fastened against the
cartons. It will be noted that this apparatus
specifically requires the operator to attach
the leading edge of the plastic film to the
cartons. The present invention, as previously
mentioned eliminates this manual operation.
After the next load is in position, the
wrapping clamps grab and hold the new
leading edge of the film in order to facilitate
the packaging of the pallet and associated
load.

The present invention eliminates the use
and excessive cost of heat tunnels since the
film used is stretchable and consequently no
heat is required to secure the package.

United States Patent No. 3,793,798 dis-
closes a shrink palletized process and
apparatus. That particular package and
process also specifically contemplates the
manual withdrawing of the leading edge of
the film and holding that leading edge
against the package. The present invention,

‘however, performs this task automatically.

Advantageously an upper platen clamp is
preferably used in conjunction with a lower
turntable located clamp. The utilization of
the two clamps allows the film to be held
firmly against the load at two points. This
allows the package to be wrapped uniformly
with equal film tension and elongation along
the entire length of the vertical sides of the

Toad.

In previously developed stretchfilm
wrapping machines, an edge of the film is
either tacked or sealed to the previously
wrapped film layers prior to the time of
film cutting or separation. This is required
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because it is necessary to maintain the back-
ward tension and consequently the elongation
of the film prior to separation in order for
a tight seal to be produced. After the seal is
formed, the film is cut. This leaves a portion
of the film i.e. between the seal and the
trailing edge as wasted film. Wastage of film
can thus be avoided by cutting the film and
subsequently wiping the film against the
vertical side of the load thereby utilizing the
entire film length in a functional capacity.

Other wrapping patents of general interest
are Nos. 3,795,086 and 3,589,102. Patents
which disclose the spiral wrapping of articles
and are of interest are 2,575,467, 3,003,297,
3,788,199 and 3,863,425.

The invention comprises a novel apparatus
and process for automatically making unitary
wrapped packages.

A series of loads, each containing a plur-
ality of cartons are fed into a wrapper
apparatus and automatically covered by a
stretched film to form a unitary package.

Preferably two sets of film holding clamps

are provided which rotate with the turntable
and an upper platen, and are wrapped inside
the film in at least the initial turntable
revolution. Additionally, a set of film web
clamping and cutting jaws are provided
which sever the film roll from the load
being wrapped and hold the supply film for
the start of the succeeding load. The trailing
edge of the wrapped film is brushed smooth
against the wrapped load and is held by the
“tackiness” present in the film or alterna-
tively heat sealed in a later process.

In the automated stretchable film appara-
tus a roll of clear stretchable film is held on
a vertically arranged dispensing means. Film
holding clamps are located upon an upper
platen and along one edge of a rotatable
load supporting conveyor. At rest, the platen
and turntable film clamps are open, the
platen is in its “‘up” position and the cutter
clamp jaws engage the film. A load compri-
sing a pallet and package units thereon is
conveyed onto the turntable and stopped
in the proper position when sensed by a
photo-electric cell. Subsequently, the top
platen is lowered to stabilize the load and
the platen and turntable clamps close to
clamp the film. These clamps are designed
te hold the film securely against the starting
forces on the film and to be able to retract
without tearing the film. In normal operation,
the clamps will be retracted after approxi-
mately 1} turns of the turntable in order to
allow the highest level of resultant tension
on the load. The platen and turntable film
clamps are retracted after 1% turns to allow
subsequent layers to be wrapped directly
against the load. The retraction of the
clamps, prior to the final wrap layers, allows
the film holding clamps to be placed on the
side of the conveyor, free from damage by

passing pallets. Additionally, the clamps are
located at the mid-point of a side of the load
in order to allow for maximum ““forgiveness”
in pallet alignment and registcr with respect
to the leading edge of the film,

The cutter clamp jaws retract to their
open position and the turntable rotates the
load, which causes the film to be wrapped
around the load. A film brake imparts a
desired restriction on the film roll to elon-
gate the film and stretch it around the load.
When the desired number of film layers are
wrapped on the load, the turntable comes to
a stop in its rest position. Additional cutting
reliability may be achieved by automatically
reducing or increasing tension to a given
level in the last quarter turn to compensate
for the type of film being used.

A “U” shaped film clamping jaw is used
to pull the film web into its cutting position
for engagement with the blade holding film
cutter/clamping jaw. As the two film cutter/
clamping jaws close, a toothed vertical blade
which extends beyond the edge of the jaws
punctures the film as one of the horns of
the “U” clamps the film against a rubber
pad carried on the cutter/clamping jaw.
Consequently, this clamping action holds the
leading edge of the film in position for the
wrapping of the succeeding load. Thus it
can be seen that this system is extremely
versatile and reliable because it ‘does not
require a precise alignment of blades; and
is relatively independent of load size, con-
figuration, rigidity or placement. If the
cutting bar merely perforates the film and
does not completely cut the film web, the
movement of the exiting load will tear the
film apart between the perforations. The
film will then be wiped down flat against
the finished package by a vertically held
brush. It will be appreciated that in most
cases, the film will have sufficient tackiness
so as not to require any further bonding.
However, if necessary, a heat sealing opera-
tion can be added to the apparatus on the
exit conveyor.

In an alternative embodiment, the appara-
tus is provided with a movable roll carriage
in order to expand the machine’s capabilities
to include spiral wrapping of very tall loads
or random loads of varying height. If such
is the case, the film web is usually much
narrower and therefore, requires smaller
forces to stretch it. These smaller forces
may eliminate the need for the top platen
for low production where the turntable
rotation speed does not require a top platen
for stability. The spiral wrap apparatus is
nearly identical to the full web. The film
starting requires only a bottom clamp, if the
spiral is to start and stop at the bottom.
Conversely, it requires only a top clamp if
the film is started and stopped at the top.
The identical clamping/cutting mechanism
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described is also used for the spiral config-
uration and the clamping/cutting bar need
not be any longer than the web width of the
film in order to perform its function properly.

While the start and finish of the spiral
operation functions the same as the full web,
the wrapping process lends itself to great
versatility. If the machine is to start and
stop at the bottom of the machine, after the
initial revolution of the turntable, the film
roll is raised to spiral the film onto the
load. While at the top or bottom, any number
of predetermined wrap layers can be. dis-
pensed to hold and secure the product. The
rate at which the film is raised and lowered
determines the amount of film that will be
dispensed.

The above mentioned purposes are more
readily apparent when read in conjunction
with the following detailed description of the
preferred embodiment of the present inven-
tion.

The invention will now be further
described by way of example with reference
to the accompanying drawings in which:—

Figure 1 is a perspective view of one
embodiment of an automatic wrapping
apparatus constructed according to the
present invention, with an outgoing pallet
with wrapped load located thereon, and an
associated rotatable conveyor;

Figure 2 is a top plan view, with top
platen removed, of the wrapping apparatus
of Fig 1 with the pallet and load located on
the turntable which has been rotated through
130 degrees of the first revolution of the
wrap cycle;

Figure 3 is a top plan view, with top
platen removed, of the wrapping apparatus
of Fig. 1 with pallet and load located on
the rotatable turntable, at the completion of
the wrap cycle;

Figure 4 is a top plan view of the film
clamp/cutter jaws showing the film location
just as the clamps are fully closed;

Figure 5 is a detailed top plan view of the
film clamp/cutter jaws showing the film
location during the immediately succeeding
step of the wrapping cycle as shown in
Figure 4;

Figure 6 is a perspective view of the turn-
table film clamps and top platen film clamps
in their closed position;

Figure 7 is a perspective view of the film
brake mechanism; and

Figure 8 is a perspective view of the spiral
wrapping embodiment,

Referring to the drawings and more
particularly to Figure 1, there, is illustrated
a wrapped package 10 produced through
use of the automatic wrapping apparatus of
the present invention. The package 10 com-
prises a palletized load of boxes 11 located
upon a conventional forklift pallet 12. The
vertically arranged portion of the load is

overwrapped by a band formed of plural

layers of a stretchable sheet of material -as
for example P. V. C. The layers of the
stretchable material are secured together by
the tackiness of the material to form a
cumulatively homogenous band of film. The
trailing edge of the film is likewise secured
against the layer beneath it by brush 16.

Figure 1 shows the film dispenser appara-
tus 18 and the roll of film 20 adjacent to
rotatable turntable 22 which supports the
load during the wrapping operation. A first
conveyor means 24 carries the palletized
load to the rotatable turntable 22. A second
conveyor means 28 . carries the wrapped
palletized load off the rotatable turntable 22.
A top platen 30 serves to stabilize the load
during the wrapping cycle. The top platen
30 is raised or lowered by actuating air
cylinder 32 which allows the platen to move
up or down by sliding along vertical slide
bars 34 which are secured to the apparatus’
vertical supports 36, 38. The air cylinder 32
is supported by bracket 101 which is in turn
supported by vertical support post 100. The
top platen 30 is held in relative suspended
position by a horizontal platen support arm
40 which is in turn secured to the platen
carriage 42. The platen carriage 42 slides
along vertical slide bars 34 on roller bearings
(not shown).

The lower surface of the platen 30 is com-
posed of a resilient material 56 so that when
the platen is lowered the load is not crushed
by the platen’s weight. A set of platen film
clamps 44 are pivotally secured to the rear
vertical wall of the platen 30 as best seen in
figure 6. The rotary air cylinders 50 activate
the platen film holding clamps 44 so that
they spread apart. Air lines 54 serve to
activate the cylinders and are in communi-
cation with a source of pressure which is
not shown.

An air slip ring 88 allows the top platen
30 and its attached clamps 44 to rotate
along with the load and still maintain the
clamps in a closed or open position as
desired. The coiled air line 90 runs along
the platen support arm 40 to the air slip
ring 88 which is connected through lines 54
to the air cylinders 50 to film clamps 44.
The use of the air slip rings allows the platen
and clamps to be rotated while still main-
taining the clamps -in contact with the air
supply. Rubber edges 52 secured to the
clamps hold the film in place betwéen the
film clamps when closed.

A set of film clamping/cutting jaws 60
and 62 for clamping and cutting the film
at the end of the wrap are held in vertical
position by horizontal swing arms 66 and
64 respectively. The jaws 60 and 62 are
secured to the horizontal swinging arms 66

and 64 by frontal holding bars 68. Air

cylinders 70 are sécured to the apparatus
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Vvertical supports 36 and 38 and serve to

rotate the horizontal swinging arms 64 and
66 about vertical shaft 72 and 74, respec-
tively by acting on cross support 80. The
vertical shafts 72 and 74 are secured to
brackets 76 which are in turn secured to
apparatus vertical supports 36 and 38. The
air cylinders 70 rotate the horizontal swing-
ing arms 64 and 66 by acting upon a cross
support 80 by means of sliding piston rod
82. Thus the horizontal arms rotate around
the vertical shafts,

Electric photocell 86 senses when the front
of the load and pallet are in position and
serves to stop the conveyor drive motor 92
to place the load and pallet in proper
wrapping position.

An electric drive motor 92 and connected
gear reducer 94 drives the turntable rollers
96, which allows the palletized load to be
stopped in the proper position, and later to
be moved when wrapped.

Turntable film clamps 102 are mounted
on the side vertical edge of the turntable, as
best seen in Figure 6. The pair of clamps
hinge at their pivot point and are activated
by rotary air cylinders 106. Rubber edges
104 serve to hold the film when the turntable
clamps 102 are in their operative or closed
position. It should be noted that when turn-
table clamps 102 are opened to release the
film the two jaw segments each pivot open
90° so that the clamp jaws are beneath the
Ievel of the turntable.

Similarly when the platen clamps 44 are
in open position, the two jaw segments each
pivot open 90° so that the clamp jaws are
above the level of the platen. The clamps
holding the film are retracted after the film
has been secured to the load by wrapping
more than one revolution, so that the clamps
do not interfere with the remainder of the
wrapping process.

Figure 2 is'a top view of the machine after
130° rotation of the first revolution of the
wrap cycle. As is shown, the turntable clamp
102 holds ‘the leading edge of the film 15

‘between rubber edges 104 as turntable 22

rotates to-pull film off the film roll 20.

The film is placed under tension so that
it stretches as it is being wrapped around
the load. Rubber friction rollers 110 mounted
on a rotatable shaft 112 engage the surface
of the film roll to restrict the film as it is
being unwound. A brake 160 engages the
rotatable shaft to limit the rotation of the
shaft as the rollers are driven by the rotating
surface of the film roll thus allowing the
desired degree of tension to be applied to
the film.

Figure 3 is a top view of the machine at
the completion of the wrap cycle. The left
film clamp/cutter jaw 62 is shown in mid-
stroke. Turntable film clamps 102 are open
at this point in the cycle.

Figure 4 is a detailed top view of the film
clamp/cutter jaws 60 and 62 showing the
film location just as the clamps are fully
closed. The left film clamp/cutter jaw 62
comprises a support arm 68, a blade support
bar 120 secured to the support arm, a
toothed film cutting blade 122, a resilient
film clamping pad 124 and a pad support
bar 126. The cutting edge of the toothed
film cutting blade extends beyond the forward
edge of the blade support bar 120. The
right film clamp/cutter jaw 60 is made up of
a film web pusher bar 130, a clamp bar 132
which is positioned across from bar 130 so
as to create an open space 134 between them
and a “U” shaped configuration. The film
brush 16 is also secured to the right film
clamp/cutter jaw 60 on arm 68 at the
front-most portion of support bar 66. The
operative edge 140 of the film web pusher
bar 130 is arcuately shaped so as not to tear
the film. The operative edge 142 of the
clamp bar 132 is flat so as to engage and
hold securely the film 15 against the resilient
clamping pad 124.

In operation, it can be seen that the
entire width of the film web is easily and
reliably clamped and cut in one single
operation. The cutting and clamping opera-
tion allow the film tension to be altered
prior to the film being actually cut. With
the film 15 drawn over the right film clamp/
cutter jaw 60 in the position shown in
Figure 3, the left film clamp/cutter jaw 62
engages it to clamp the film web between
clamp jaw 132 and resilient pad 124. As the
resilient pad 124 is compressed the cutting
edge of the toothed film cutting bar 122
punctures and cuts the film as it forces it
apart in the space 134. Motion of the wrap-
ped load on the turntable conveyor also can
apply tension to the film so that it will be
severed by the cutting bar 122. The film is
held between the film clamp bar 132 and the
resilient pad 124 which now becomes the
leading edge of the film for the next
succeeding load and pallet. Severed film
portion 144 becomes the trailing edge of the
load being wrapped. As previously men-
tioned, the turntable film clamps 102 and
top platen clamps 44 are in the open position
at this time in the cycle. The position of
package units C, D and E is the same as in
Figure 3.

Figure 5 is the same view as Figure 4
during the following phase of the wrapping
cycle, with the load 10 moving off of the
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is then wiped down by brush 16 so that it
adheres to the wrapped package.

The film brake mechanism, as best seen
in Figure 7, comprises rubber wheels 110
which are held against the film roll 20 by a
tension spring 150 acting through shaft 152.
The shaft 152 is supported by and rotates
in pillow blocks 154 which are secured to
vertical support 38. Support arms 156 and
157 are in parallel relation to each other
and arm 157 rotatably holds shaft 112. The
brake 160 is mounted on the lower support
arm 156 and supports shaft 112, The upper
support arm 157 lies between the two rubber
wheels 110. Thus the rubber wheels 110 are
always held against the rotating film roll
20 by spring 150 and brake 160 serves to
transfer braking torque through shaft 112
to rubber wheels 110 in order to stretch the
film web 15 as it is being drawn off by the
turntable rotation. The film roll 20 rotates
on rigid shaft 162.which is supported by
horizontal support plate 164. The brake 160
can be selectively regulated to place varying
braking forces on shaft 112.

Thus varying types of film can be used in
the apparatus allowing variance of the film
tension at the time of severing by setting
a control to change the braking force to the
desired tension needed when the film is
severed. This varying tension facilitates the
cutting and clamping of the trailing edge
of the film., ,

An alternative embodiment to the inven-
tion is shown in Figure 8 wherein a spiral
wrapping embodiment is shown comprising

" a cradle 170 which slides along vertical rails

172 on wheels 174. The vertical rails 172 are
secured to the interior sides of the vertical
supports 36 and 38. The cradle 170 is driven
by motor 176 through gear reduction box

* 178. The motor causes shaft 180 to rotate,

consequently rotating chain sprockets 182
and chain 184. The upward travel of the
cradle 170 is limited by upper limit switch
186 while the downward travel of the cradle
170 is limited by lower limit switch 188. The
limit switch cut-off tab 190 is attached to
the cradle 170.

In operation in the spiral configuration

. the palietized load is placed on the turntable

"> and any desired number of rotations is per-

55

60

65

formed with the cradle in the lower or upper
position so that a plurality of layers of film
is dispensed onto the load to fasten the film
to the load. The cradle 170 then travels
along the rails 172 as the turntable continues
to rotate.- The film is continuously pulled
off the film roll so that the film is now being
placed in overlapping bands about the load

~as previously discussed on page 10.

- An alternate -seauence is available where,
as the cradle continues to travel, the limit
switch is located on the opposite end from
which the wrapping commenced is reached.

At this point any desired number of end:

wrappings may be performed before final
cutting takes place. The clamping/cutting
jaws operate in the same manner as they
operate in the preferred embodiment. Since
the height of the clamping/cuiting jaws 60
and 62 is greater than the maximum distance
of travel of the spiral cradle, then the jaws
will perform their cutting function regardless
of the final position of the film roll in the
cradle.

While the preferred embodiment of the
invention has been disclosed, it is understood
that the invention is not limited to such
an embodiment since it may be otherwise
embodied in the scope of the appended
claims. :

‘WHAT WE CLAIM IS:—

1. An. automatic = wrapping - machine
comprising a film support means adapted to
dispense a roll of stretchable film, a turn-
table adapted to hold a load positioned
adjacent to said film support means, brake
means adapted to place tension on a film web
of stretchable material, a clamp means
mounted to said turntable adjacent to said
load to hold said film while said turntable
with associated load rotates allowing film to
wrap around said load, said clamp means
including release means for releasing said
film after completion of at least one revolu-
tion of said turntable and withdrawing said
clamp means from said film wrap, a film
cutting and clamping means positioned
adjacent to said turntable, said film cutting
and clamping means being adapted to cut
the film web after the load is wrapped, clamp
the free end of the film web in a secured

position and position the film web for en-

gagement by the turntable clamp means to
hold it for the wrapping of the next load,
said film cutting and clamping means com-
prising a pair of vertically aligned jaws
pivotally mounted for horizontal travel, said
jaws allowing said load to freely rotate
when-they are in their retracted position and
engaging the film web to cut and clamp it
near -one - side of said load after the said
load is wrapped with film, one of said jaws
comprising a film cutting blade mounted
next to a film clamping pad, with the other
jaw having a substantially “U” shaped cross
section made up of two operative edges so
that when the jaws close one operative edge
of said substantially “U” shaped jaw draws
the film web into the cutting position and
the other operative edge of the “U” shaped
jaw engages said pad of the one jaw to clamp
said film, the two operative edges of said
other jaw providing a captive space between
which the film cutting blade can sever -the
film web. '

2. Apparatus as claimed in claim 1
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wherein said film support means is moveably
mounted on a vertical track means and
includes drive means adapted to move said
film support means reciprocally to provide
overlapping layers of stretched film on said
load rotated by said turntable.

3. Apparatus as claimed in claim 1
wherein said film cutting blade is provided
with a plurality of tecth.

4. An automatic wrapping machine
comprising a film support means adapted to
dispense a roll of film, a turntable adapted
to hold a load positioned adjacent to said
film support means, means to rotate said
turntable, brake means adapted to place
tension on a film web of stretchable material,
a clamp means mounted on said turntable
adjacent said load to hold said film while
said turntable with associated load rotates
allowing film to wrap around said load, said
clamp means including release means for
releasing said clamp from said film wrap
after completion of at least one revolution
of said turntable, a platen movably mounted
to said film roll support means, said platen
being formed with a resilient lower surface
adapted to engage the top of the load and
hold said load in position on said turntable,
a rotatable clamp means mounted on said
platen, said rotatable clamp means being
adapted to hold said film while said turntable
with associated load rotates allowing film
to wrap around said load, said rotatable
clamp means including means to retract it
from said film wrap after completion of at
least one revolution of said turntable, a film
cutting and clamping means positioned
adjacent to said turntable, said film cutting
and clamping means being adapted to cut
the film web after the load is wrapped,
clamp the free end of the film in a secured
position and position the film to be held by
the turntable clamp and rotatable clamp for
the wrapping of the next load.

5. Apparatus as claimed in claim 4,
wherein said clamp members hinge at a
pivot point and are activated by cylinder
means, each of said clamp members having
resilient edges serving to hold the film when
the clamp members are in their closed
position.

6. An automatic wrapping machine com-
prising a film support means adapted to

" dispense a roll of film, a turntable adapted

to hold a load positioned adjacent to said
film support means, means to rotate said
turntable, brake means adapted to place
tension on a film web of stretchable material,
a clamp means mounted on said turntable
adjacent to said load to hold film while
said turntable with associated load rotates
allowing film to wrap around said load, said
clamp means including release means for

releasing said clamp from said film wrap
after completion of at least one revolution
of said turntable, 2 second clamp means
mounted above said load to hold the upper
edges of said film, said first and second clamp
means being moveably hinged so that upon
retraction the turntable clamp means recedes
below the bottom level of the surface of the
package and the upper clamp means raises
above the top level of the surface of the
package, a film cutting and clamping means
positioned adjacent to said turntable, said
film cutting and clamping means being
adapted to cut the film web after the load is
wrapped, clamp the free end of the film in
a secured position and position the film for
engagement by the turntable clamp means
for the wrapping of the next load.

7. A process of making a unitary
package from a load comprising a plurality
of units comprising the steps of :

a placing successive loads on a con-

veying device;

b transporting one of said loads to a
wrapping apparatus;

¢ holding a leading edge of a stretchable
elastic material in a clamp assembly
positioned between the corners of said
load in a fixed position adjacent to
said load;

d placing said stretchable material under
tension to cause said material to be
continuously stretched while rotating
said load to form an overwrap around
said first load and clamp assembly to
form a film wrap of at least one layer
of stretched film material;

e releasing the leading edge of stretch-
able elastic material from said clamp
assembly and retracting said clamp
assembly from said film wrap away
from said load while said load is
rotating after the first revolution of
the load so that the clamp assembly
is pulled out of the film wrap and the
stretched film assumes the former
position of the clamp assembly to
cover the area vacated by the clamp
assembly;

f severing said stretched film material
from said wrapping apparatus to form
a leading edge and a following edge of

“said wrapped load; and simultaneously

g clamping the leading edge with said
clammp assembly in a position to begin
wrapping of the following load.

8. The process of claim 7, including the
step of securing the severed following edge
of said wrapped load film to an underlying
layer of film.

9. An automatic wrapping machiné con-
structed and arranged substantially as
hereinbefore described with reference to and
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as illustrated in the accompanying drawings. W. P. THOMPSON & CO.,
10. A process of making a unitary Coopers Building,
package from a load, substantially as Church Street,
hereinbefore described with reference to the Liverpool L1 3AB,
5 accompanying drawings. Chartered Patent Agents.
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Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.
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