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&) Bag opening device.

@ Apparatus for the opening of a bag (1) is pro-
vided with a clamp (2) having one fixed jaw (3) which
appliés a high pressure to a limited area of the bag
by means of a pip (4). and a movable jaw (5) which
applies a lower pressure to the bag (1) over a larger
area through a spring-loaded block (8) and a rubber
pad (7), and is movable by means of a pneumatic
cylinder (8). The high pressure applied by the pip (4)
is sufficient to prevent any relative movement of the
bag panels. The lower pressure exerted by the rub-
ber pad (7) is sufficient to prevent sliding movement
of the pad (7) relative to the upper surface of the
bag (1) but does not prevent relative movement
between the upper and lower panels of the bag (1).
When the movable jaw (5) is moved towards the
w=fixed jaw (3) a region of the upper panel of the bag
<is buckled between the two jaws. Raising of the
clamp thus opens the bag, the lower side being held
= down by adhesive tape (9).
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BAG OPENING DEVICE

This invention relates to a method of and ap-
paratus for opening and holding open a bag while
an operation is carried out such as insertion of the
product which the bag is intended to contain.

Packaging bags have in the past been opened,
on an automatic or semi-automatic bag loader, by
inflation using an air jet blown from below the
product feed surface. However, the act of introduc-
ing the product into the bag obstructs the jet tem-
porarily and thus the bag is not always fully open
to receive the product entering the bag mouth.

Previously it has been known from US-A-
4516384 to open bags, that is to separate the bag
walls at the bag mouth, by applying a rotatable
rubber-faced wheel or roller to the top panel, rotat-
ing the rubber wheel causing the bag panels to
separate either side of the rubber wheel, and in-
serting spreader bars which can then be used to
open the bag. US-A-4516384 also discloses bag
opening apparatus comprising a support frame car-
rying two resilient rubber fingers which, in the
relaxed state extend downwardly convergently to-
wards a bag, but do not contact each other. The
frame is lowered so that the fingers touch the
upper surface of the bag. As the support frame is
lowered farther, the rubber fingers are bent towards
each other, until, due to the frictional contact be-
tween the fingers and the bag, a buckle of bag
material is gripped between them ready to receive
one of two spreader bars. This, however, is unsatis-
factory in that varying bag stiffnesses (e.g. result-
ing from a multi-function laminated bag such as a
bag having an oxygen barrier layer and a bone
guard layer), and other mechanical parameters of
the bag make the apparatus inefficient and un-
reliable often causing both bag panels to be
gripped together. Air inflation is also ineffective in
such cases. The preambles of the independent
claims to the present invention are based on this
latter disclosure of US-A-4516384.

According to one aspect of the present inven-
tion there is provided apparatus for opening a bag
comprising:- a clamp body and having relatively
movable first and second jaws and means for driv-
ing the jaws to bring them closer to one another for
pinching a bag wall to open it, characterised in that
the first jaw is a fixed jaw and the second jaw is a
movable jaw both carried by the clamp body, the
movable jaw being yieldably mounted on the clamp
body such that when the clamp body is lowered
towards a bag the movable jaw is pressed against
the bag with a constant force during descent of the
clamp body so that the fixed jaw exerts a higher
pressure on the bag than the constant force of the
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movable jaw; and in that the means for bringing the
first and second jaws closer to one another com-
prise means for driving the movable jaw towards
the fixed jaw whereupon a region of the upper
panel of the bag is buckled between the two jaws
and may be gripped by the clamp.

According to a second aspect of the invention
there is provided a method of opening a bag com-
prising the steps of applying pressure to first and
second regions of an upper panel of the bag and
dragging at least one of the first and second re-
gions towards the other thereby causing a region of
the upper pane! of the bag between the two parts
to buckle, and pinching and lifting said buckled
region to lift the upper panel of the bag, so opening
the bag, characterised in that a higher pressure is
applied to the first region of the upper panel of the
bag and a substantially constant lower pressure is
applied to the second region of the bag by yiel-
dably pressing a clamp member thereagainst; and
in that the first region of the bag where the sub-
stantially constant lower pressure is applied is
dragged towards the second region where the
higher pressure is applied.

The use of one stationary high pressure jaw
permits that bag-engaging jaw to serve as a move-
ment stop on any vertical movement of the clamp,
thereby allowing a precise position of the movable
jaw to be established relative to the bag and hence
an accurate control of the bag/jaw friction at the
movable jaw to be maintained in order io ensure
sliding of the top panel relative to the lower panel
of that bag.

in order that the present invention may more
readily be understood the following description is
given, merely by way of example, with reference to
the accompanying drawings in which:-

FIGURE 1 is a side view of a bag-engaging
clamp of the apparatus of the present invention;

FIGURE 2 is a side view of the clamp pinch-
ing an upper bag panel:

FIGURE 3 is a perspective view of the fixed
jaw of the clamp;

FIGURE 4 is a top plan view of the appara-
tus;

FIGURE 5 is a front view showing the ap-
paratus with the bag held open; and

FIGURE 6 is a sectional view of an alter-
native embodiment of bag-engaging clamp.

Figure 1 shows one of two vertically movable
clamps 2 of bag-opening apparatus of the present
invention having one fixed jaw 3 and a second
movable jaw 5. The fixed jaw 3 contacts the top
panel of the bag 1 over a small area in order to
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maximise the pressure applied for a given down-
ward force. Preferably the fixed jaw 3 is provided
with a pip 4 in order that the contact area with the
top panel is minimised. The movable jaw 5 is
provided with a block 6 at the base of which is
mounted a pad 7 of rubber or other high friction
material which may preferably have a serrated or
other profiled lower surface.

The base of the movable jaw 5 contacts the
upper panel of the bag over a larger area than the
pip 4 and would thus exert a lower pressure for
said given downward force. Furthermore the block
6 is spring-ioaded against the base 10 by two
compresson springs 11 so as to reduce the down-
ward force as compared with said given force, by
virtue of yielding of the loading spring 11.

it will be appreciated that as the clamp 2 is
driven down (by means not shown) against the top
surface of the top bag, the pip 4 of the fixed jaw 3
starts to compress the bags with a down force
which increases relatively rapidly given the small
vertical movement occurring. During this small
movement the yielding of the loading springs 11
keeps the clamping force of the movable jaw 5 on
the top bag at a substantially constant, much lower
value.

The movable jaw 5 is movable laterally, to-
wards and away from the fixed jaw 3, by means of
a pneumatic cylinder 8 for a purpose to be de-
scribed below.

The bag 1 may be one of a plurality of bags
formed of a taped imbricated bag chain or alter-
natively the top bag of a stack of wicketed bags, or
the leading bag of a chain of side-sealed bags. In
the latter case there may be a single clamp 2
which may additionally move horizontally along the
direction of bag chain advance to index the chain
as the leading bag is opened.

The bag 1 rests on a base 10. In order to grip
the upper panel of the bag 1 the clamp 2 is
lowered onto the bag 1 so that the pip 4 iocated on
the fixed jaw 3 and the high friction rubber base 7
of the movable jaw 5 both press onto the bag. The
high pressure applied by the pip 4 is sufficient to
prevent movement of the two bag panels relative to
each other or relative to the base 10. in any case
the friction between the lower bag panel and the
base, and also the tension in the tapes 9, serve to
hold the bottom panel flat. The substantially con-
stant lower pressure exerted by the movable jaw 5
prevents relative movement between the rubber
base 7 and the upper bag panel, but does allow for
relative movement between the two bag panels of
the top bag. Thus when the movable jaw 5 is
moved towards the fixed jaw 3 by operation of the
ram 8, a region of the upper bag panel buckles
upwardly between the two. This buckle is then
pinched between the fixed jaw 3 and the movable
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jaw 5, as shown in Figure 2. Preferably, the base
10 is made of hard rubber in order that the bag
bending effect at the pressure point of pip 4 is
enhanced.

The achievement of a reduced contact area at
the fixed jaw 3 may be by way of the pip 4, or by
any other means such as a "line contact” knife
edge on the jaw undersurface.

A complete bag opening operation using the
apparatus of Figures 1 to 5 will now be described
with reference to the drawings.

The two clamps 2 of the apparatus are lowered
onto the upper surface of the bag 1 near its mouth,
preferably each positioned just within the tapes 9
as shown in Figure 4. The degree of down-thrust is
adapted to the holding force required of the fixed
jaw 3, while the much lower down-thrust of the
movable jaw 5 is constant.

Each clamp 2 then executes the pinching op-
eration described above, by operation of its ram 8,
in order each to pinch a buckle of the upper panel
of the bag 1.

The clamps 2 are then subsequently raised in
order to open the bag. The lower panel of the bag
1 is held down onto the base 10 by means of the
adhesive tapes 9. The opened bag is shown in

* Figure 5. The product which the bag is intended to

contain can then easily be inserted through the
opening formed. Thus the invention allows for pro-
ducts such as foodstuffs to be readily packaged in
bags for example by an operator-free automatic
bag toader.

Although in the drawings and in the above
description two clamps 2 are provided, and op-
erated in unison, it is possible for only one clamp 2
to be used, or for more than two clamps to be
provided. Where more than two are used there
may be clamping of the bag both at or near the
mouth and at one or more location between that
clamping and the closed end of the bag. This could”
even be achieved by having a virtually continuous
line of clamping along the bag or several such
continuous lines laterally spaced on the bag. This
is particularly useful for bags to contain fatty or
boney products.

The alternative embodiment shown in Figure 6
has many features in common with that of the
parlier drawings and consequently the same refer-
ence numerals are used for those corresponding
parts.

The notable difference between the embodi-
ment of Figure 6 and that of the earlier drawings
resides in the use of a spherical bush 12 surround-
ing a stud 13 which supports the helical compres-
sion spring 11, and is rotatable within a spherical
bearing 14 carried by the movable jaw body 5.
Thus the block 6 of the movable jaw member is
swivellable relative to the jaw member 5 itseif and
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consequently can self-align in the event of any
irregularity in the bags against which it is lowered.

The entire clamp 2 is carried by a carriage 15
which is slidable axially along a vertically movable
horizontal slide 17, extending parallel to a direction
of bag advance, by means of two driving rods 18 to
which the carriage 15 is clamped by screws 19.
Apart from the use of a swivellable single stud 13
and spring 11, and apart from the horizontal move-
ment of the clamp body 15, in all other respects,
the apparatus of figure 6 operates identically to that
of figures 1 to 5.

From the above description, it is clear that the
present invention shows a definite improvement
over the prior art, using the much lower constant
pressure applied by a movable jaw o ensure that
only the upper panel of a bag is gripped.

Claims

1. Apparatus for opening a bag comprising:- a
clamp body and having relatively movable first and
second jaws (4, 6) and means (8) for driving the
jaws to bring them closer to one another for pinch-
ing a bag wall to open it, characterised in that the
first jaw is a fixed jaw (4) and the second jaw is a
movable jaw (6) both carried by the clamp body
(2), the movable jaw being yieldably mounted on
the clamp body such that when the clamp body is
lowered towards a bag the movable jaw (6) is
pressed against the bag with a constant force dur-
ing descent of the clamp body (2) so that the fixed
jaw (4) exerts a higher pressure on the bag than
the constant force of the movable jaw; and in that
the means for bringing the first and second jaws
closer to one another comprise means (8) for driv-
ing the movable jaw (6) towards the fixed jaw (4)
whereupon a region of the upper panel of the bag
is buckled between the two jaws and may be
gripped by the clamp.

2. Apparatus according to claim 1 characteris-
ed in that the fixed jaw is provided on its underside
with a bag-contacting area (4) which is reduced
relative to that (6) of the movable jaw.

3. Apparatus according to claim 2, characteris-
ed in that the reduced bag-contacting area is de-
fined by a pip.

4. Apparatus according to claim 2, characteris-
ed in that the reduced bag-contacting area is de-
fined by a knife edge.

5. Apparatus according to any preceding claim,
characterised in that the movable jaw applies pres-
sure yieldably to the bag by means of a block (6)
having a pad (7) of high friction material and biased
relative to the clamp body (2) by means of a
compression spring (11).
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6. Apparatus according to claim 5, characteris-
ed in that the high friction pad (7) has a profiled
bag-engaging surface.

7. Apparatus according to either of claims o
and 6, characterised in that the movable biock (6)
is swivellable relative to the clamp body to allow it
to self-align with the top surface of a bag to be
opened.

8. Apparatus according to any preceding claim
characterised by including a base (10) made of
hard rubber on which the bag may rest.

9. Apparatus according to any one of the pre-
ceding claims, characterised in that there are two
of said clamps spaced apart and operable to lift the
upper bag panel to form a rectangular opening at
the bag mouth.

10. A method of opening a bag comprising the
steps of applying pressure to first and second
regions of an upper panel of the bag and dragging
at least one of the first and second regions towards
the other thereby causing a region of the upper
panel of the bag between the two parts to buckle,
and pinching and lifting said buckled region to iift
the upper panel of the bag. so opening the bag,
characterised in that a higher pressure is applied to
the first region of the upper panel of the bag and a
substantially constant lower pressure is applied to
the second region of the bag by yieldably pressing
a clamp member thereagainst; and in that the first
region of the bag where the substantially constant
lower pressure is appiied is dragged towards the
second region where the higher pressure is ap-
plied.
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