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(54) MACHINE FOR OPENING AND EMPTYING BAGS
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(71) We, TAC CONSTRUCTION
MATERIALS LIMITED (formerly Turners
Asbestos Cement Com Limited) a British
ouse, Fountsin Street,

, Lancashire, do bhereby declare
the invention, for which we pray that a patent
may be granted t0 us, and the method by
which it is to be performed, to be particularly
described in and by the following state-
ment: —

Asbestos fibres are nearly always trans-
ported packed in This is necessary to
cnsble the fibres o beld somewhat com-
pressed o3 otherwise their bulk for a given
weight i excessive. Similar considerations
apply to other fibrous materials of compara-
tively low density such as raw wool or ks

It has been usual in the past for these
10 be opened and emptied manually and for
this purpose the bags are slit across one end
and are then shaken vigorously with the
opened end lowermost. However this manual
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opening and emptying the bags.

It is very dm&ablc therefore to be able to
open and empty bags mechanically. Existing
machines for carrying out this operstion, how-
cver, act by cutting the bag ximately
centrally around a part of its periphery whilst
the two ends of the bag are held and the two
ends of the are then twisted at 2n
cach other to form an open slit and thé
then mechanically shapen. It has been
that these mechines operate quite well wi
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bags containing granular meterial
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material which will flow evenly the slit
in the bag, but with ssbestos fibres or other
fibres of a flocculent cohesive pature, the
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materisl remains sticking to the inside of
the bag and this is wasted.

The sim of the present invention is to
provide a machine which is capable of remov-
ing fibrous material such as asbestos fibres
or other flocculent cohesive material from
bags in an cfficient manner so that to all
intents and purposes all of the material is
removed.

To this end, according to this invention,
such a machine comprises a support for sup-
porting & bag of the material in a lying posi-
tion in engagement with a cutter, a mechanism
for moving the bag and the cutter relatively
to each other to cut the bag slong one end
and along the adjscent sides, or along one
end, onc adjacent side and the other end,
and a stripping device which grips the part of
the bag below the ant and strips it eway from
its contents and in so doing moves bag
and i contents mwal:)?h thc‘dedg: of a
scparating partition which is adjacent
stripping device so that the stripped bag

on one side of the partition.

In this way by making a relatively long
slit around two sides and one end, or two ends

g

Prefersbly the support for the bag is
the form of a platform on which the

towards the stripping device and is slit during
its movement. The ing end of the bag
remeins unslit and the stripping device then
draws the bottom part of the below the

tents of the by the remaining

part of the bag at unslit trailing end and

¥ part of the bag above the siit over the
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top of the partition before this part of the
bag is itself dragged down by the siripping
device below the partiuon.

The platformi on which the bag is sup-
poried may be horizontal and in this case it
may consist of a series of power driven rollers
for conscying the bag 1o the siripping device,
but preferably the platform is inclined down-
wards towards the stripping device and con-
sists of freely rotatable conveyor rollers over
which the bag is moved by gravity.

The stripping device may consist of a
power-drivca  spiked roller, the spikes of
which pierce the part of the bag below the
slit and draw it away from its contents as the
roller rotates. Rotation of the roller takes
place in a direction which assists the pareage
of the bag on its supporting platform past the
cutter and onwards to the edge of the separat-
ing partition which is arranged in a position
spaced around the periphery of the spiked
roller from the platform which forms the
support for the bag.

With a support in the form of a power
driven or gravity roller conveyor, the bag
moves relatively 1o the cutter as its sides are
slit, but preferably the cutier is also mounted
that it moves to make the inital slit
across the Iecading cnd of the bag. For this
purposc the cutter may comprisc a pair of
rotary knives cach of which is mounted on
the end of an arm which is pivoted about an
upright axis to cnable the knife to swing along
a substantially horizontally disposed arc of
movement which extends acress the path of
the bag from its platform or other supnort
towards the stripping device.

Preferably  the knives are swung by a
mechanism which is arranged so that initially
onc rotary knifc is disposed directly in the
path of movement of the bag so that it forms
a slit in the end of the bag as the bag moves
towards it. The two knives arc then swung
with cach other across the path of movement
of the bag so that the first knife cxtends its
slit to one side of the bag and the sccond
knifc makes a slit from the other side of the
bag cxtending towards and intersecting the
slit madce by the first knife. To ensure that the
two slits made by the two rotary knives across
the end of the bag intersect cach other, the
planes of action of the rotary knives are pre-
ferably slightly inclined out of the horizontal
in opposite directions to cach other.

Preferably after the knives have been
swung laterally to slit the end of the bag,
they are swung apart from cach other until
they are separated by 2 distance somewhat
less than the width of the bag between its
two sides. As the bag then pas<es from its
pladform towards the stripping device and
then onwards 1o the scparating partition, the
two knives extend their slits from the leading
end of the bag along its two sides and leave
the trailing end unslit.

To cnable the machine to ac.ymmodate
bags of different widths and slit neir sides
withott the rouaary krivey penctrating too
decply into the bag contents, the divtance
apant by which the knives are sct after they
have slit the lcading end of the bag is pre-
ferably automatically adjustabke in dependence
upon the width of the bag. For this purpese
feclers are provided for scnsing the width of
the bag and these feelers control the mech-
anism by which the knives are swung apart
from cach other 1o limit the movement apart
in dependence upon the width of the bag
which has been sensed.

The feclers are preferably formed by clamp-
ing pads which move in latcrally and grip
sho -idee of the hen bevesan them when the
bag moves on the support into contact with
the first rotary knife. These clamping pads
therefore perform  the double function of
sensing the width of the bag and also hold-
ing the bag while the two rotary knives make
their slits across its lcading end. After this
the clamping pads move apart from cach other
to allow the bag 10 move on its platform con-
sisting of power driven or gravity rollers
onwards towards the siripping device while the
knives slit the sides of the bag.

To cnable the clamping pads to set the
positions of the rotary knives for slitting the
sides of the bags, the clamping pads are con-
nected to a stop which is sct in a position
dependent upon the position in which the
clamping pads move inwazds to hold the bag.
This stop opcrates a limit switch on the
mechanism which swings the knives ar.d stops
the swinging movement when the knives are
at » distance apart which is dependent upon
the position of the stop and thus also depen-
dent on the width of the bag as d-tcrmined
by the distance between the clamping pads.

An cxample of a machine constructed in
accardance with the invention is illustraied
somcwhat diagrammatically in the accompany-
ing drawings, in which: —

Figure 1 is a plan;

Figurc 2 is a scction as seen in the dircction
of the arrows on the line HI—II in Figure 1;

Figure 3 is a scction as scen in ths dirce-
tion of the arrows on the line TII-—II1 in
Figure 2; and,

Figure 4 is a perspective view of a bag
<howing the slits cut in it by the machine.

The machine has an outer metal casing 1
which in addition to forming an enclosure for
most of the working parts of the machine,
also forms a chassis supporting the various
parts of the mechanism. At the left-hand side
of the casing 1 as scen in Figure 2, there is a
hag support in the form of a hoist platform 2.
The hoist platform is movable upwards and
downwards between the raised position shown
in full lines in Figure 2 and a lowcred posi-
tion shown in chain-dotted lines at 2’. The
platform 2 carries a series of freely 1otatable
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conveyor rollers 3 which form its supporting
face. The plstform is carried by guide rollers
4 which nm in guides which are fixed to the
sides of the casing ! and onec of which is
indicated in chain-dotied lines at 5. The paat-
form 2 is ruised and lowcred by & cable 6
which is wound up and unwound by a boist 7
which is fixed to a top plaic 8 of the casing
1 by 2 bracketr 9.

When the pladorm 2 is in its lowered
position shown at 2’, it is at the same level
as a roller table 10 which is mounted just
outside the casing 1. Above the wble 10, the
casing 1 has an inlet opening 11 and, in use,
a bag containing asbestos fibres or other
flocculent cohesive material is placed on the
table 10 and is then pushed manually oniv
the platform 2 when this is in its Jowersd
position. After this the platform 2 is raised
by the cable 6 and as the guide rollers 4 pass
around the bend in the guide 5§ as shown in
Figure 2, the platform 2 tilts into the position
shown in full lines in Figure 2.

A pair of clamping pads 10’ arc mounted
on cach of two side plates 117 of the casing
1 and these clamping pads arc movable
towards and away from cach other. To enable
the pad< 10’ 10 be moved towards and away
from cach other, their outer ends are pivotally
connected to levers 12 and 13 which are fixed
to shafts 14. The shafts 14 arc rotatable in
bearings 15 which arc fixed to projecting
parts 16 of the housing 1 and in further bear-
ings 17 carried by brackets 18.

The levers 13 terminate at the shafts 14, but
the levers 12 have sccond arms 19 and 20
which cxtend upwards above the shafts 14,
The upper end of the arm 19 is pivotally con-
nected by a connecting rod 21 to the upper
cnd of a two-armed lever 22 which is pivotally
mounted on 2 bracket 23. The arm 20 is
pivotally connecied by a connecting rod 24
to th: bottam cnd of the lever 22 and the
conncciing rod 24 extends past the end of the
lever 22 and is pivotally connected 10 a
piston red 25 of a pncumatic ram 26. The
right-hand end, as scen in Figure 3, of the
cylinder of the pncumatic ram .~ i* pivotally
attached to the arm 19 and the lctt-hand end
of the qylinder carrics a bracket 27 which
supports a microswitch with an operating
member 28.

When the pneumatic ram 26 is extended,
the levers 12 and 13 on the right-hand side
of the machine as shown in Figure 3 rock in
a clockwise direction and the kevers 12 and
13 on the left-hand side of the machine rock
in a counterclockwise direction, the geometry
of the linkages being such that the clamping
pads 10’ on the two sides of the casing 1
arc moved in by equal distances. The pads
move in until they meet the bag on the plat-
form 2 and then when a predetermined resis-
tance to the movement is reached, movement
ceascs. As the kever 12 on the right-hand side

of the machine wms, the cylinder of the
pncumatic ram 26 moves towards the right
and in conscquence the operating membe: 28
of the microswitch also moves to the right and
ends up in a position which is dependent upon
the width of the bag.

A bag cutter is formed by a pair of rotary
knives 29 and 30 which are carried on the
shafts of their own individual elecuric driving
motors 31 and 32 respectively. The motors
31 and 32 arc mounted on arms 33 and 34
respectively and these arms are fixed to
upright shafts 35 and 36 which are rotatably
mounted in bearing brackets 37 and 38 fixed
to the top of the casing 1.

Levers 39 and 40 are fixed to the tops of
the shafts 35 aud 50 n.ay\.u;vcly i valsy
at their ends cam follower rollers which engage
in cam grooves 41 and 42 in a rotary cam
drum 43,

In use, the rotary cam drum 43 is turned by
a driving motor which is not shown and as
the cam follower rollers on the ends of the
levers 39 and 40 follow their grooves, the
levers 39 and 40 are swung backwards and
forwards and the arms 33 and 34 move with
them so that the rtary knives 29 and 30 are
also swung to and fro. The microswitch which
has the operating member 28 is connected in
a control circuit of the motor which rotates
the cam drum 43 and the lever 39 has a second
arm 44 which, as the rotary knife 29 is swung
outwards comes into contact with the operat-
ing member 28 and opens the switch thus
stopping the motor which drives the cam drum
43 and stopping the swing of ihc knives 29
and 30 at a distance apart which is dependent
upon the position in -vhich the operating
membcer 28 is set and this in tumn is dependent
upon the positions of the clamping pads 10/
and the width of the bag which is clamped
between the pads 10.

Aligned with the supporting surface formed
by the rollers 3 when the hoist platform 2 is
in its reised position are further freely rotat-
able conveyor rollers 45 supported by the
sides of the casing 1. On the side of the
rollers 45 remote from the platform 2 is a
stripping device in the form of a rotary spiked
roller 46 which is driven by an clectric motor
which is not shown. On the side of the spiked
roller 46 remote from the rolicrs 45 and the
placform 2 is an inclined partition 47 which
has its upper edge 48 very dosc to the tips
of the spikes on the roller 46. The partition
47 leads downwards to a2 space 49 formed
between one face of the casing 1 and a2 wall
50. A rotary toothed wheel 51, which is
driven by the same motor as the spiked roller
46 is Frovided in the top of the space 49, that
is at the bortom of the inclined partition 47.
Z,Tothckftoftbcwallmnmt;:l’igmt

there is a further within casing
1 mddﬁshbamdc??:iukft-hmdlidc
by another wall 52. The casing 1 has an open-
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knife 29. The wheel 56 thus limits the pene-

tration of the knife 29. The knife 30 is pro-

i with a similar freely rotatable wheel
shown.

which is not
When the bag is arrested by the wheel $6,
j i ted to move the

stopped by the bag in the munner already
described, they also act as feelers for sensing
the width of the bag and sct the operating
member 28, which forms a stop, in a position
which is dependent upon the bag width.

At this stage, the motor which rotates the
cam drum 43 is started and the rotary knife
29 swings outwards in a clockwise direction as
scen in Figure 1. This causes it to make a
cut 57 across the end of the bag 58 as shown
in Figurc 4. At the same time the kaife 30 is
mmginwardstofonnlcut”acmssd)c
remainder of the end of the bag 58. The
knives 29 and 30 arc slightly inclined so that
the cuts 57 and 59 are similerly inclined and
this cosures that the cuts intersect each other
50 that the end face of the bag 58 s severed

into two parts.

impaled on the o. the rofler 46 and
helps to move bag forwards between
knives 29 and 30 so that the cutting
slitt 60 and 61 is completed. The
bag below the slis is dragged around
spiked roller 46 untl it is stripped
spikes by the doctor comb 55.
stripped bag passes underneath the
of the partition 47. The asbestos fibre i
bag, however, passes over the top of the ed
48 of the partition 47 and slides down
partition towards the toothed wheel 51 which
breaks i

5% n8§a
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or other means by which the ascbestos fibre
b ianeyid Uacigh an opming i the casing

Since the part of the bag 58 below the slits
57, 59, 60 and 61 remains joined to the part
of the bag above the slits at the trailing end
of the bag, the part of the bag above the slits
is also dragged down by the spiked roller 46
below the partiion 47 and when the bag
has been entirely stripped from the spiked
roller 46 by the doctor comb §$ it falls into
the truck §3.

As soon as the trailing end of the bag has
Jeft the rollers 3 and is supported entircly on
the rollers 45, the hoist platform 2 is lowered
into the position shown at 2’ ready to receive
the next bag which is at once raised on the
platform 2. During this time the cam drum
43 is rotated further 10 return the knives 29
and 30 to their starting positions.

The wheels 56 arc preferably made of
aluminiury or other low density material to
reduce their sngulsr momentum as far as

ible xo that they can be quickly sto
gsthcoonuctofthcbagwi them in
this way wearing 2 way of the bag by the
wheel is ted and the penetration of the
rotary knife into the bag is reliably controlied.

Preferably, particularly in the case of a
machine for removing asbestos fibre from
bags, where there is a health hazerd, the casing
1 is connected to a suction fan by which the
pressure within the casing is reduced and dust
from the fibre is drawn sway. Since during the
time that the fibre is in motion it is alwa
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swey from its contents end in 0 doing moves
lhrhgmdit:mm:numu;kthc d:
. . o hick adjacent

sﬁm so that the stripped g
pmamoocﬁdcofdxndiarﬁﬁoa and the
contents pass on the other side of the partition.

2. A machine according to cisim 1, in whi

the support is & platform on which the bag
moves towards the stripping device and s
slit by the cutter during its movement, the
trailing end of the bag remaming unslic and
the stripping device being arranged to draw

zontal edge of the partiion which slopes
downwards from this edge.

3. A machine according to clsim 2 in which
the platform includes a series of frecly rotat-
able conveyor rollers and the platform is
inclined downwards towards the stripping
device so that the bag is moved towards the
stripping device by gravity.

4. A machine according to claim 2 or claim
3 in which the stripping device comprises a
power-driven spiked roller the spikes of which
are arranged to picrce the part of the bag
below the slit and draw it away from its con-
tents as the roller rotates and rotation of the
roller waking place in & direction which assists
the passage of the bag on its platform past
the cutter to the pantition.

S. A machine according to any onc of the
preceding claims in which the cutter com-
prises a pair of rotary knives cach of which is
mounted on an arm which is pivoted about an
upright axis to cnable the knife to swin slong
& substantially horizontally disposed arc of
movement which extends acress the path of
movement of the bag from the support towards
the stripping device.

6. A machine according to claim § in
which the knives are swung by & mechanism
which operates so that initially one rotary
knife is disposed directly in the path of move-
ment of the bag so that this kni
:litintbgrr*ofthcbag
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movcmclgt when the
apart which is dependent upon the position of
the stop and thus also dependent mpod: width
of thc bag as determined by the distance
between the clamping pads.

11. A machine according to any one of
claims 5 to 10, in which the planes in which
the rotary knives are swung are slightly
inclined out of the horizontal in opposite
directions 1o ensure that the slits made by the
knives across the end of the bag intersect
cach other.

12. A machine according to any one of
claims 5 to 11, in which each rotary knife has
a driving shaft on which a wheel is freely
rotatably mounted, the wheel limiting the
penctration of the knife into the bag.

13. A machine according to any one of
claims 5 to 12 in which the knives are
by cam followers on the ends of kevers, the
cam followers engaging in grooves in 2 rotary

14. A machine according to claim 9 or
claim 10, or claim 11, or claim 12 or claim
3 t upont claim 9 or claim 10,
the clamping pads are intercon-
through two-armead levers and connect-
cachmd are movzble towards and sway

other by a fluid pressurc-opersted
acting on onc of the levers.
machine according to claim 4, or
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