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@ Process for opening and emptying drums with chemical waste, and a device for carrying out said

process.

@ A device for opening and emptying drums (4)
with chemical waste comprising a frame (1), a con-
veyor element (3) for the supply and discharge of
drums (4), a bell (5) which can be placed over a
drum to be treated, a cutting element (8) for making
a large hole in the top wall of the drum and a suction
tube (12) for draining the drum. )

A bar (10) to which the cuiting element (9) is
fixed and the suction tube (12) run through holes in
the top side of the bell (5). The cutting element (9)
and the suction tube (12) are driven by
piston/cylinder assembilies (11) and (13) respective-
ly.

For emptying a drum (4) the bell (5) is placed
over the drum and a low oxygen environment is
created inside the bell. With the cutting element (9)
a large hole is made in the top wall of the drum.
Through this hole a suction tube (12) is introduced
into the drum and the drum is drained.
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PROCESS FOR OPENING AND EMPTYING DRUMS WITH CHEMICAL WASTE, AND A DEVICE FOR
CARRYING OUT SAID PROCESS

The present invention relates to a process for
opening and emptying drums with chemical waste.
In particular, the invention relates o the treatment
of drums with chemical waste which have to be
incinerated in a waste incinerator.

It has hitherto been common for such drums
with chemical waste to be conveyed unopened into
the incinerator. This has the disadvantage that the
drums could possibly explode in the incinerator
and thereby damage it. Besides, the furnace tem-
perature in the incinerator cannot be controlled
accurately, since the contenis of the drums are
generally not known, and these contents are not
fed in metered quantities into the incinerator.

A number of attempts have already been made
to open amd empty such drums with chemical
waste first, and then to burn the empty drums with
any residue in the incinerator and feed the chemi-
cal waste in metered quantities into the incinerator.
The opening of such drums is, however, a dan-
gerous job, for which detailed precautionary mea-
sures have to be ifaken in order to protect the
operating personnel. Besides, the drums are gen-
erally dented and deformed, so that attempis at
automatic opening and emptying of the drums have
not yet led to the desired result.

The object of the present invention is to pro-
vide a process by which such drums of chemical
waste can be opened and emptied automatically,
without the operating personnel running the risk of
coming into contact with the contents of the drums,
while the risk of explosion is adequately prevented.

These objects are achieved according to the
invention in that the drum to be treated is placed in
a low-oxygen environment; a hole is punched in the
central area of the top wall of the drum; a number
of incisions, extending radially from the punched
hole o near the outer periphery of the top wall, are
made in the top wall; the wall parts situated be-
tween the incisions are bent inwards; and a suction
tube is infroduced into the drum through the hole
thus formed in order to drain the drum.

This process has the advantage that the
punching of the hole and making of the incisions
and subsequently the bending of the wall paris of
the drum present between the incisions can be
carried out by a single cutting element which is
inserted into the top wall of the drum. Opening of
the drum is thus not impeded by possible deforma-
tions of the drum, while the place on which the

cutting element acts on the top wall need not be -

determined accurately.
The invention is also embodied in a device for
carrying out the process, said device being char-
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acterized by:

- a frame through which a conveyor element runs
for the supply and discharge of drums to be treat-
ed;

- a vertically movable bell which is guided in the
frame, is open at the bottom side, and can be
lowered over a drum to be treated, said bell having
at the top side a connector for feeding an inert gas
into the bell;

- a cutting element which is movable in the bell,
and which is connected by means of a bar running
through a hole in the bell to drive means disposed
in the above-mentioned frame;

- a suction tube running through a hole in the bell,
said tube being connected to drive means dis-
posed in the frame in order {o take the suction tube
into and remove it from an opened drum.

By means of this device the drums can be
opened and emptied automatically inside the bell, -
without the operating personnel running the risk of
coming into contact with the conients of the drums.
After being drained, the empty drums are taken
immediately to the incinerator, while the contenis of
the drums can be stored in a storage tank and
subsequently conveyed in metered quantities into
the incinerator, so that the furnace temperature can
be maintained at the desired level.

According to the invention, the cutting element
comprises a piercing punch having a number of
cutters extending essentially radially from the
piercing punch, the cutting edges of said cutters
defining a conical surface, and the piercing punch
forming the tip of the cone which comes into con-
tact first with the top wall of a drum to be opened.
A hole is first made in the top wall of the drum by
means of the piercing punch, following which by
further lowering of the cutling element the cutiers
make the radial incisions from this hole. The bend-
ing inwards of the material parts present between
the incisions can be carried out by the same cut-
ting element.

According to the invention, the drive means of
the cutting element are provided with a device for
turning the bar carrying the cutting element through
a predetermined angle. This makes it possible to
withdraw the cutting element from the drum again
after the incisions are made, and then to turn it
through an angle which is equal to half the angle
which the cutters enciose between them and to
move it down again. The cuiters now come into
contact with the parts of the top wall of the drum
lying between the incisions, and these paris will
bend inwards, thereby producing a relatively large
hole through which the suction tube can be in-
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serted into the drum.

Preferably an annular suction channel is dis-
posed along the bottom edge of the bell for ex-
tracting vapours during the opening and emptying
of the drum. In this way vapours are preventied
from escaping from the drum into the environment.

The invention is explained in greater detail with
reference to the drawing, in which:

Fig. 1 shows a vertical section of the device
according to the invention;

Fig. 2 shows on a larger scale a section along
the line II-Il in Fig. 1;

Fig. 3 shows a top view of the cutting element of
the device of Fig. 1;

Fig. 4 shows on a larger scale a section along
the line IV-IV in Fig. 3.

As can be seen from Figs. 1 and 2, the device
comprises a frame 1, which is essentially formed
by four uprights 2 which are connected to each
other by cross bars, and which in the embodiment
shown together enclose a square.

Running through between the uprights 2 is a
conveyor element 3, which can be composed of a
conveyor chain or the like which carries the drums
4 with chemical waste to be treated by the-device.

Guided inside the four uprights 2 is a bell 5
which on the outside is provided with guide wheels
6, each of which is in contact with one of the
uprights 2 in order to fix the bell in such a way that
it can be moved in the vertical direction inside the
uprights. The bell § is driven in the vertical direc-
tion by means of two piston/cylinder assemblies 7
(see Fig. 2). The bell 5 is open at the botiom side
and can be lowered by means of the
piston/cylinder assemblies 7 over a drum 4 fed in
on the conveyor chain 3. A connector 8 is present
at the top side of the bell for feeding an inert gas
into the bell.

The bell 5 contains a-cutting element 9, which
will be described below with reference to Figs. 3
and 4. This cutting element 9 is fixed to a bar 10
which is guided so that it is vertically slidable
through the top side of the bell 5. This bar is
connected to a piston/cylinder assembly 11 which
is supported in the frame 1, in order o aliow the
cutting element 9 to be moved up and down in the
vertical direction.

A suction tube 12, which likewise is movable in
the vertical direction by means of a piston/cylinder
assembly 13 supported in the frame, is also sup-
ported in the frame.

For carrying out the process according to the
invention, a drum 4 {0 be opened and emptied is
placed on the conveyor chain 3 until it is below the
bell 5 standing in its highest position. The bell 5 is
then lowered over the drum 4, following which an
inert gas, such as, for example, nitrogen, is fed
through the connector 8 into the bell. The feeding
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of an inert gas into the bell can, if desired, be
accompanied by an oxygen measurement inside
the bell. If the oxygen content inside the bell is
lower than a predetermined value of, say, 8%, the
cutting element 9 is moved down by means of the
pistbn/cylinder assemblies 7, so that said cutting
element comes into contact with the top wall of the
drum and makes a hole in it in the manner to be
described below. The suction tube is lowered
through this hole by means of the piston/cylinder
assembly 13 until it is inside the drum, said suction
tube virtually draining the drum. After the drum is
emptied, the cutter and the suction tube are moved
up again, as is the bell 5. The opened and emptied
drum 4 is conveyed further by the conveyor belt,
while another drum to be opened and emptied is
conveyed in.

During the opening and emptying of the drum
it is desirable to extract any vapours there may be
at the bottom side of the bell, in order io prevent
them from escaping into the atmosphere. For this,
an annular suction channel 14 is provided along the
outer periphery of the bell at the bottom, with two
connectors 15. )

Flexible partitions 16 are fitted both at the open
bottom side of the bell and half way up, said
partitions fo some extent shutting off the space
between the inside wall of the bell and the drum
when the bell is lowered over the drum.

The way in which the drum is opened and in
which the cutting element used in the process
works will now be described with reference to Figs.
3 and 4. As can be seen from these figures, the
cutting element is composed of a central shaft 17
which lies in line with the bar 10. The central shaft
17 is provided at its bottom end with a piercing
punch 18. Running out from the piercing punch 18
are six cutters 19, extending essentially radially,
and the cutting edges of which define a conical
surface, while the piercing punch forms the tip of
the cone and the base of the cone is a supporting
ring 20. The cutters 19 enclose between them
angles which are equal to each other.

The supporting ring has, distributed over its
periphery, a number of holes through which slida-
ble pins 21 are guided. These pins carry at their
bottom end a pressure ring 22, a coil spring 23
being fitted around each pin between the support-
ing ring 20 and the pressure ring 22 to press the
pressure ring from the supporting ring 20.

The drum is now opened in the following man-
ner:

When a drum to be opened is placed below the
cutting element, said cutting element moves down
vettically, the piercing punch 18 coming into con-
tact first with the top wall of the drum. This piercing
punch presses a hole in the top wall in question,
while through further lowering of the cutting ele-
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ment the cutters 19 make radial incisions running
radially to the ouiside wall of the drum from the
hole made by the piercing punch 18. The cutting
element is then moved up again, while the pres-
sure ring 22 ensures that the cutting element is
disengaged from the drum. Ouiside the drum, the
cutting element is turned about the axis of the bar
10 through an angle which corresponds approxi-
mately to half the angle which the cutters enclose
between them. The cutting element is then moved
down again, in which case the cutters now come
into contact with the material parts of the top wall
of the drum lying between the incisions. These
material parts are now pressed inwards by the
cutters, thereby producing a relatively large hole.
The open structure of the cutting element also
allows the suction tube 12 to be lowered through
the cutling element into the drum, as shown sche-
matically by dashed lines in Fig. 3.

The conical shape of the cutting element also
has the advantage that a certain centring effect is
produced in this way if the cutling element does
not end up in the cenire of the drum. If cutters
come into contact with the sturdier outside edge of
the drum, the drum will be pressed sideways by
the cutting element, as a result of which it will still
assume the correct position relative to the cutting
element.

In order to be able to turn the cutting element
about the bar 10, the bar 10 is provided with an
arm 24 which is moved by a piston/cylinder assem-
bly 25 which is supported in the frame 1.

Since the cutting element first punches a hole
in the top wall of the drum, a common starting
point is produced for the cutters for making the
incisions, without exceptionally great forces having
o be exerted on the-drum.

With the device just described it is possibie to
open and empty drums with chemical waste in
successive cycles, so that said drums can be incin-
erated in a waste incinerator. The capacity of the
device is about 30 drums per hour.

The device can be equipped with the usual
safety and conirol equipment. For example, the
suction tube is protected, by three position sensors
disposed along the periphery, against lateral de-
flection due to hard residues in the drum or possi-
ble dents in the drum.

Claims

1. Process for opening and emptying drums (4)
with chemical waste, characterized in that

- the drum (4) to be treated is placed in a low-
oxygen environment; .

- a hole is punched in the central area of the top
wall of the drum (4);
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- a number of incisions, extending radially from the
punched hole to near the outer periphery of the top
wall, are made in the top wall;

- the wall parts situated between the incisions are
bent inwards;

- a suction tube (12} is introduced into the drum (4)
through the hole thus formed in order to drain the
drum.

2. Process according o Claim 1, characterized in
that at least six incisions, enclosing angles which
are equal to each other between them, are pro-
vided. -

3. Device for carrying out the process according to
the preceding Claims 1 and 2, characterized by:

- a frame (1) through which a conveyor element (3}
runs for the supply and discharge of drums (4) to
be {reated;

- a vertically movable bell (5) which is guided in
the frame (1), is open at the bottom side, and can
be lowered over a drum (4) to be treated, said bell
having at the iop side a connector (8) for feeding
an inert gas into the bell;

- a cutting element (9) which is movable in the bell
(5), and which is connected by means of a bar (10)
running through a hole in the bell to drive means
(11) disposed in the frame (1);

- a suction tube (12} running through a hole in the
bell (5), said tube being connected to drive means
(13) disposed in the frame (1) in order to take the
suction tube into and remove it from an opened
drum {4).

4. Device according to Claim 3, characterized in
that the cuiting element (9) comprises a piercing
punch (18) having a number of cutters (19) extend-
ing radially from the piercing punch, the cutting
edges of said cutters defining a conical surface,
and the piercing punch forming the tip of the cone
which comes into contact first with the top wall of a
drum (4) to be opened.

5. Device according to Claim 3 or 4, character-
ized in that the cutting element (9) has at least six
cutters (19) which enclose angles which are equal
to each other between them.

6. Device according to the preceding Claims 4 or
5, characterized in that the drive means (11) of
the cutting element (9) are provided with a device
(24, 25) for turning the bar (10) carrying the cutting
element through a predetermined angle.

7. Device according to the preceding Claims 3 to 6,
characterized in that an annular suction channel
(14) is disposed at the botiom edge of the bell (5)
for extracting vapours during the opening and emp-
tying of the drum (4).

8. Cutting element obviously intended for a device
according to the preceding Claims 3 - 7.
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