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(57) Abrége/Abstract:

A puncturing device (10) for pressurized containers (12) comprises an elongated housing member (16) defining an elongatead
cavity (24) with openings: (26, 23) at first and second ends (30, 32) thereof for recelving an inverted pressurized container at the
first end, the housing member Iincluding a selective attachment member (36) for securing the second end of the housing
member to a collection receptable (38). A non-sparking puncturing apparatus (13), with a lever (44) having a built-in stop (48;
50), I1Is movably mounted on the housing member with a pivot-link (54) driven puncture pin (56) extending through an

Intermediate aperture (34) into the cavity for pierc
thereof with a seal (42). Thus, gases and residua

Ing a nozzle-end of the pressurized container below an internal shoulder (40)
contents are released into the receptacle through the opening in the second

end. An auxiliary support member (22) Is rotatably mounted on the housing member for stabilizing relative movement between
the housing member and the receptacle. A force-applying apparatus (20) iIs mounted on the housing member for engaging the

pressurized container and holding it on the seal.
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| the receptacle through the opening in the second end. An auxiliary support member (22) is rotatably mounted on the housing
. .| member for stabilizing relative movement between the housing member and the receptacle . A force-applying apparatus (20) is
| mounted on the housing member for engaging the pressurized container and holding it on the seal. '
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PUNCTURING DEVICE FOR AEROSOIL CONTAINERS

BACKGROUND OF THE INVENTION

This invention relates generally to the art of waste
disposal, and more specifically to devices for relieving
aerosol cans of pressure and emptying them of residual
contents 1in preparation for disposing or recycling them.

Pressurized aerosol cans, and other pressurized
containers, have widespread usage in homes and industry.
It has long been recognized that disposing of such
containers constitutes a safety hazard in that exposure
to excessive external heat and/or pressure can cause them

to explode if they have not been relieved of internal

pressure.
In addition, it has long been recognized that

disposing of such containers often constitutes an
environmental hazard because of their dangerous contents.
Due to these hazards, the Environmental Protection

'Agency (EPA), an agency of the US government, requlates

disposal of pressurized containers as well as their
contents. These regulations mandate that certain
businesses and industries must puncture all pressurized

containers prior to their disposal. Further, these
regulations require that certain contents of the
pressurized containers be captured and disposed of in
particular manners. Depending upon the nature of the
contents, such disposal methods can involve permanent
disposal through incineration, landfills or other means:;
treatment and permanent disposal; treatment and
recycling; and treatment and reclamation for a new use.
An example of reclamation would be recovering a solvent

contained in waste paint for use as a fuel. But again,
whichever disposal method is used, the EPA requires many

industries to relieve the pressures in all pressurized
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containers prior to transporting them for disposal.

Further, while EPA regulations do not apply to
individuals and many small businesses, many of these
still desire to dispose of hazardous contents of such
containers, and the containers themselves, in a manner
which provides personal safety and protects the
environment, and would do so if a reliable, inexpensive
apparatus therefor exists.

There have been a number of prior-art devices
suggested for pilercing pressurized containers such as are
described in US patents 3,303,968 to Compere; 3,333,735
to Odasso; 3,828,976 to Sidelinker; 3,926,340 to
Tygenhof; 4,500,015 to Penney, and 4,934,055 to

Chambers. Some of these devices do not adequately
provide for disposal of gases and residual contents of

the pressurized containers, such as the devices of
Compere, Sidelinker, Odasso, Tygenhof and Penney.

The device of Chambers (4,934,055) does provide for
disposal of contents of pressurized cans, however, this
device appears to be somewhat limited in application
having an unduly small, custom-built, reservoir and
apparently requiring an undue amount of strength and
dexterity to operate. Also, the device of this patent
does not appear to be sufficiently durable to withstand

repeated use.
Although US patent 4,349,054 to Chipman et al. does

provide for disposal of contents, not all of the contents
will be evacuated, and the device of this patent is
unduly large, complicated, and expensive.

Additional patent documents disclosing devices for
puncturing pressurized cans and/or disposing of their
contents include US patents 5,067,529 to Gonzalez-Miller
et al., 4,459,906 to Cound et al., and 4,407,341 to Feldt
et al. as well as Soviet patent document 821399 and

German Offenlegqungsschrift 1,607,991. All of these
patent documents disclose relatively complicated,
expensive, and large machines. |



10

15

20

25

30

CA 02107686 2003-01-27

Thus, it is an object of this invention to provide a
device for puncturing a pressurized container to relieve
the pressure therein and for releasing gases and residual
contents thereof into a collection receptacle which 1s
not unduly complicated, which can be easily transported
to a site and installed thereat, which is relatively easy
and convenient to use requiring no outside power, which
can be used with off—-the—shelf receptacles i1n common use,
which is relatively inexpensive to manufacture, which
operates in a manner complying with EPA regulations 1in a
safe and efficient manner, and which can accommodate
pressurized containers of various sizes.

It is yet another object of this invention to render
aerosol cans recyclable as scrap metal in safe condition

for handling, with no shredded metal shards or sharp

protrusions.

SUMMARY OF THE INVENTION

According to principles of this invention, there 1is
provided a device for puncturing a pressurized contalner
for relieving the pressure therein and for releasing for
collection in a receptacle the residual contents thereof,
salid device comprising:

a generally elongated housing member defining an
elongated cavity with openings at first and second ends
thereof for receiving the pressurized container therein
at said first end;

attachment means for selectively securing said
second end of said housing member to the collection
receptacle for collecting contents expelled from said
second end; and

puncturing means mounted on said housing member
intermediate said first and second ends for piercing the

pressurized container, whereby residual contents thereof
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are emptied into the collection receptacle through said
opening in said second end,

wherein said housing member defines an internal
shoulder within said elongated cavity between said

5 puncturing means and said first, end whereby the
pressurized container can be inserted into said first end
in an inverted attitude with an external shoulder thereof
engaging said internal shoulder, with a portion thereof
extending below said internal shoulder to be punctured by

10 said puncturing means.

Additional aspects of the invention are as follows:

A device for puncturing a pressurized container for
relieving the pressure therein and for releasing for
collection in a receptacle the residual contents thereof,

15 said device comprising:

a generally elongated housing member defining an
elongated cavity with openings at first and second ends
thereof for receiving the pressurized container therein
at said first end;

20 attachment means for selectively securing said
second end of said housing member to the collection
receptacle for collecting contents expelled from said
second end;

puncturing means mounted on said housing member

25 intermediate said first and second ends for piercing the
pressurized container, whereby residual contents thereof
are emptied 1into the collection receptacle through said
opening in said second end; and

force-applying means movably mounted on said housing

30 member for engaging the pressurized container positioned
1in saild elongated cavity and forcing the pressurized
contailner towards said second end,

whereiln said force-applying means comprises a plate

mounted on a shaft which is slidably mounted on said
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housing member.

A device for puncturing a pressurized container for
relieving the pressure therein and for releasing for
collection in a receptacle the residual contents thereof,
said device comprising:

a generally elongated housing member defining an
elongated cavity with openings at first and second ends
thereof for receiving the pressurized container therein
at said first end;

attachment means for selectively securing sald
second end of said housing member to the collection
receptacle for collecting contents expelled from said
second end;

puncturing means mounted on said housing member
intermediate said first and second ends for piercing the
pressurized container, whereby residual contents thereotf
are emptied into the collection receptacle through said
opening in said second end; and

an auxiliary support member extending from said
housing member to the collection receptacle for
stabilizing relative movement between said housing member
and the collection receptacle during operation of said
device,

wherein said auxiliary support member is rotatable
on a portion of said housing member.

A device for puncturing a pressurized contalner for
relieving the pressure therein and for releasing for
collection in a receptacle the residual contents thereof,
sald device comprising:

a generally elongated housing member defining an
elongated cavity with openings at first and second ends
thereof for receiving the pressurized container therein

at said first end;
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attachment means for selectively securing said
second end of said housing member to the collection
receptacle for collecting contents expelled from said
second end;

puncturing means mounted on said housing member
intermediate said first and second ends for piercing the
pressurized container, whereby residual contents thereof
are emptied into the collection receptacle through said
opening 1in said second end; and

an auxiliary support member extending from said
housing member to the collection receptacle for
stabilizing relative movement between said housing member
and the collection receptacle during operation of said
device,

wherein said collection receptacle 1s a storage drum
and wherein said auxiliary support member extends from
said housing member to a rim of said storage drum.

A device for puncturing a pressurized container for
relieving the pressure therein and for releasing for
collection in a receptacle the residual contents thereof,
sald device comprising:

a generally elongated housing member defining an
elongated cavity with openings at first and second ends
thereof for receiving the pressurized contalner therein
at said first end;

attachment means for selectively securing said
second end of said housing member to the collection
receptacle for collecting contents expelled from said
second end; and

puncturing means mounted on sald housing member
intermediate said first and second ends for piercing the
pressurized container, whereby residual contents thereof

are emptied into the collection receptacle through said

opening in salid second end,



10

15

20

25

30

CA 02107686 2003-01-27

4c¢

wherein said attachment means includes male threads
at said second end of said elongated housing member which
are for engaging standard female threaded openings of

off-the-shelf storage drums.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described and explained in more
detail below using the embodiments shown in the drawings.
The described and drawn features, 1n other embodiments of
the invention, can be used individually or 1n preferred
combinations. The foregoing and other objects, features
and advantages of the invention will be apparent from the
following more particular description of a preferred
embodiment of the invention, as 1llustrated in the
accompanying drawings in which reference characters refer
to the same parts throughout the different views. The
drawings are not necessarily to scale, emphasis 1nstead
being placed upon illustrating principles of the
invention in a clear manner.

Fig. 1 is a side, partially cross-sectional, view of
a first-embodiment device of this invention;

Fig. 2 is a sectional view taken on line II-II 1in
Fig. 1;

Fig. 3 is a sectional view taken on line III-III in
Fig. 1;

Fig. 4 is a side, partially cross—sectional view of
the device of Fig. 1 mounted on an off-the-shelf-barrel
or drum with a filtered outlet;

Fig. 5 is an isometric view of an auxiliary support

member which is part of the device of Fig. 1; and
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Fig. 6. 1is an isometric view of an alternate

embodiment of this invention.

DESCRIPTION OF A PREFERRED EMBODIMENT
A device 10 for puncturing a pressurized container
12 for relieving the pressure therein and for releasing
into a collection container or receptacle 14 the gases
and residual contents thereof generally comprises an
elongated housing member 16, puncturing apparatus 18,
force-applying apparatus 20, and an auxiliary support

member 22.
The generally elongated housing member 16 defines an

elongated cavity 24 with first and second openings 26
and 28 at first and second ends 30 and 32 thereof. The
elongated housing member 16 has an intermediate aperture
34 extending from outside the elongated housing member 16
into the elongatéd cavity 24 positioned intermediate the
first and second open ends 30 and 32. The elongated
housing member further includes a threaded terminus 36,
with male threads thereon near the second end 32 which is
dimensioned, and which has a thread pitch, for
selectively engaging and disengaging a female threaded
bung of a standard off-the-shelf 5 gal., 20 gal., 30
gal., 55 gal. drum 38 and others (althbugh other
embodiments can be sized and threaded to fit other
collection containers or receptacles). In this regard,
the standard off-the-shelf drums mentioned above all have
2 inch filling or spout bung holes with standard threads
as well as 3/4 inch venting bung holes, also with
standard threads. Similarly, drums meeting standards of
other countries also usually have large and small
threaded bung holes.

As can be seen in Fig. 1, the elongated housing
member 16 defines an internal shoulder 40 therein

immediately above the intermediate,aperture 34, between
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the intermediate aperture 34 and the first end 30, such
that the elongated cavity 24 has a relatively uniform
cross—sectional area (about 2 7/8 inch in diameter in one
embodiment) from the first end 30 to the shoulder 40 but
thereafter has a reduced cross~sectional area (about 1
3/4 inch diameter in one embodiment). A resilient seal
42 1s positioned on the shoulder 40 for sealing against
pressurized cans inverted and inserted into the elongated
cavity from the first end 30.

The puncturing apparatus 18 comprises a pivotal,
angular lever 44 which is pivotally mounted to the
elongated housing member 16 near the first end 30 thereof
by a pivot pin 46. 1In this regard, the lever 44 has a
lever stop surface 48 thereon which impinges on a housing
member stop surface 50 to prevent the lever 44 from
pivoting about the pivot pin 46 outwardly, away from the
housing member 16, further than a particular angle. The
lever 44 has a grip 52 at an outer end thereof with which
an operator can rotate the lever 44 about the pivot pin
46. A pivoted link 54, comprised of two parallel slats,
is pivotally coupled to the lever 44 at one end and to a
puncture pin 56 at the other end. A free end of the
puncture pin 56 has a pointed tip 58 and slides in the
intermediate aperture 34. A pair of O-rings 59 on the
puncture pin provides a seal between the intermediate
aperture 34 and the puncture pin 56. An area of the pin
between the O-rings is cut out and greased to provide
self lubricating with each stroke of the puncture pin. A
coiled spring 60 surrounding the puncture pin 56,
externally of the housing member 16, presses between a

~tubular protrusion 62 of the elongated housing member 16

and a stop 64 of the puncture pin 56, thereby urging the
puncture pin 56 outwardly, so as to be withdrawn from the
elongated cavity 24. The particular angle at which stop
surfaces 48 and 50 prevent the lever 44 from further
outward pivoting is such that the O-ring seal area of the
puncture pin 56 remains in the intermediate aperture when
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the lever 1s stopped at this angle. By rotating the
lever 44 downwardly the coiled spring 60 can be overcome
and the puncture pin 56 can be driven into the elongated
cavity 24. As can be seen in Fig. 1, the tubular
protrusion 62 surrounds the intermediate aperture 34.

The auxiliary support member 22 has a sleeve 66,
which snugly surrounds the protrusion 62 to be easily
rotatable thereabout, and a foot 68. The auxiliary
support member includes a grounding screw 70 (Fig. 2) to
which an electrical wire can be attached. It should be
noted that the foot 68 is spaced immediately adjacent, or
just a little above, the threads of the threaded terminus
36 of the elongated housing member 16 when the auxiliary
support member 1is rotated so that the foot 68 thereof is
directed toward the second end 32.

The force-applying apparatus 20 comprises a plate 72
which is affixed to a shaft 74 which, in turn, is
slidably mounted in a sleeve 76 formed on the outside of
the elongated housing member 16. Thus, the plate 72 can
be rotated into and out of alignment with the first
opening 26 of the elongated housing member 16 as well as
moved toward and away from the first opening 26. The
shaft 74 has a stop 75 thereon to prevent its removal
from the sleeve 76. The plate 72 has an indentation 72a
thereon with a flat floor surface 72b for receiving the
bottoms of inverted pressurized contailners.

The device 10 can be constructed of various
materials, however, in a preferred embodiment, the
housing member 16, the lever 44, the plate 72 and the
auxiliary support member 22 are formed of aluminum so
that they are light in weight, with the seal 42 and O-
ring 59 being of elastomeric materials. 1In a preferred
embodiment, the puncture pin 56, the pivoted link 54, the
pivot pins and clips are of stainless steel. Also, in a
preferred embodiment the pointed tip 58 of the puncture
pin 56 is of carbide steel or of some other non-sparking
alloy, to prevent sparking and thereby promote safety.
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In operation, the device 10 is mounted on a common
off-the-shelf drum 38 (typically a 55 gal. or 30 gal.
drum) by screwing the threaded terminus 36 of the
elongated housing member 16 into the normal female
threaded, 2 inch, filling bung opening 77 of the drum.

While screwing the threaded terminus 36 into the
drum, the auxiliary support member, 22 is rotated
upwardly about the tubular protrusion 62 to be out of the
way so as to cause the least amount of wear on the bung
threads of the drum as is depicted in dashed lines in
Fig. 4. The auxiliary support member 22 is only rotated
downwardly on the final rotation of installation such
that the foot 68 impinges on a rim 79 of the drum. Thus,
the auxiliary support member 22 is wedged between the rim

79 of the drum and the tubular protrusion 62 of the

housing member 16.
A filter 80, which can be part of a kit including

the puncturing device, is mounted in the normal 3/4 inch
vent opening 78 of the drum 38 for filtering escaping
propellent gases and collecting gaseous vapors thereof.
The plate 72 of the force-applying apparatus 20 is
lifted and rotated away from the first opening 26 and a
pressurized container 12 is inverted and a dome, or neck,
82 thereof is inserted into the first opening 26. A
shoulder 84 of the neck 82 comes into contact with the
seal 42 on the shoulder 40 of the elongated housing
member 16 and forms a seal therewith. The plate 72 is
rotated above the first opening 26 and slid to impinge on
an upwardly~facing bottom 86 of the pressurized container
12 to thereby force the shoulder 84 of the container 12
against the seal 42 of the elongated housing member 16
and thereby.fdrm a seal betweeh these two members. The
plate 72, which can be made of a heavier weight material,
maintains this position, because upward force applied
thereto tends to rotate the shaft 74 in a direction
indicated by arrow 87 (Fig. 2) which binds it in the
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sleeve 76. 1In addition, in one embodiment the sleeve 76
has a threaded set-screw hole therein for receiving a
knobbed set-screw 89 to impinge on the shaft 74. When
the set-screw 89 is tightened it holds the plate 72 even
5 more firmly in a fixed position. Finally, many operators
prefer to simply hold the plate 72 against a can by hand,
because this 1is the quickest method of operation. The
plate 72 flattens on a bottom surface of the pressurized
container 12, thereby straightening the container 12 so

10 that a good seal is formed between the seal 42 and the
container’s neck 82.

Thereafter, the grip 52 of the lever 44 is
manipulated to rotate the lever 44 downwardly toward the
elongated housing member 16 thereby driving the puncture

15 pin 56 through the intermediate aperture 34 into the
dome, or neck, 82 of the pressurized container 12.
Pressure in the thusly punctured pressurized container 12
forces gases and residue material from the container
through the second opening 28 into the drum 38 to which

20 the elongated housing member 16 is screwed. Propellants
and other gases escape through the filter 80 and are
thereby filtered, with gaseous vapors being collected.

Fig. 6 discloses an alternate embodiment of this
invention in which a lever 44a is shaped and mounted

25 quite differently than described above to an elongated
housing member 16a. In this regard, a separate stop
threaded bolt 88 is attached to the elongated housing
member 16a with nuts 90 and 92 thereon to form stops. 1In
this embodiment, the pivoted link 54 is not needed.

30 | Further, in this embodiment, there is no auxiliary
~support member 22. A plate 72a is not affixed to a shaft
74a, but rather is slidably connected thereon and the
shaft 74a is affixed to the elongated housing member 16a.
In this embodiment, a puncture pin 56a does not have an

35 O-ring mounted thereon, but rather packing material is
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held about the puncture pin in a tubular protrusion 62a

by a screwed-in plug 94. Otherwise, the embodiment of

Fig. 6 operates substantially the same as does the

embodiment of Figs. 1-5.

It can be appreciated by those of ordinary skill in
the art that the device for puncturing a pressurized
container of this invention does not require a power
source and can be located indoors or outdoors with no
consideration for access to electricity or other power
sources.

Also, the device of this invention can be directly
attached to existing off-the-shelf collection containers
Or receptacles for collection of residual contents. That
is, since the threaded terminus of the elongated housing
member is sized to engage bung threads of typical storage
drums, the invention can be easily transported without
consideration for transporting large containers and can
be lnexpensively manufactured. It should be understood
that although the device has been described herein to be
mounted on drums standard in the United States, it could
be sized to drum standards in'any country.

Yet another benefit of this invention is that it

accommodates most sizes of aerosol cans. Regardless of
can diameters or lengths, the internal support shoulder
of the elongated housing member is positioned and sized
such that each inverted dome of an aerosol can is
punctured at exactly the same spot as those of other
cans. Conversely, this invention cannot be used to
puncture a can with its nozzle-end, or dome-end, up.
This is a safety feature, because the flat bottom of a
container does not maximize evacuation of liquid
residuals as does the funnel-shaped dome-end.

It is beneficial, however, that, although an aerosol
can is punctured at its downwardly-facing nozzle-end, it
is punctured from the side rather than from the end.
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This also enhances safety, because any force from
released, compressed gas moves the can against an
opposite side of the housing member rather than upwardly.
This 1s important for protecting an operator who might
forget to properly place the plate 72.

This invention is portable, lightweight and
inexpensive, all features which facilitate compliance
with regulations within a manufacturing plant. That is,
the invention can be located at each "work center”" at the
convenience of workers, rather than in one centralized
location which is where a large expensive machine would
typically be located. That is, if a facility employs
expensive machines, it is not economical to have many
such machines spread out through the facility. However,
manufacturing facilities have, in addition to their
normal production line, maintenance shops where many
aerosol cans are used, such as pump shops, machine shops,
electrical shops, HVAC shops, maintenance shops etc.

Not only does this invention allow pressurized cans
to be brought to "atmospheric pressure" prior to
disposal, it also increases opportunities for recycling
the cans. That is, aerosol cans which often contain
chemicals will not be accepted by recyclers unless
relieved of pressure. The 3 billion aerosol cans
annually used in the US today amount to 375,000 tons of
steel.

The lever operation of the device of this invention
allows workers to easily puncture cans without
endangering themselves, since conmpressed fluids are
maintained in sealed portions of the elongated housing
member, and workers are not in direct contact with the
cans when they are punctured.

This invention facilitates the filtering of gases
released from aerosol cans since filters can be
relatively easily mounted to vent bung ports of standard

drums.
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Further, the device of this invention can be easily
disassembled for required maintenance such as replacing
pins or seals.

The auxiliary support member of this invention
improves its operation by dissipating downwardly applied
forces to a rim of the receptacle, which is usually the
strongest part of the receptacle. Thus, the auxiliary
support member protects an area around a bung opening of
a drum. Further, because the rim height relative to the
bung varies slightly from one receptacle to another, the
auxiliary support member can be rotated downwardly
against the rim at different revolutions of the elongated
housing member during installation, a rounded rim of the
foot providing contact for an additional half turn of the
elongated housing member for adjustment.

Further, the auxiliary support member facilitates
the electrical grounding of a drum, which is required by
some governmental agencies, to prevent build-up of static
electricity. By providing a grounding screw on the
auxiliary support member, such grounding can be easily

accomplished.
Since the auxiliary support member is rotatable

about the tubular protrusion surrounding the intermediate
aperture, it does not get in the way during mounting of
the elongated housing member on the drum and it can be
easily installed during the last rotation of the
elongated housing member. The auxiliary support member
ensures that relatively little stress is applied against
the collection receptacle’s threaded opening while
allowing adjustment to different rim heights.

By placing O-rings in grooves of the puncture pin,
fluid-tightness can be achieved with little effort. The
recessed area between O-rings can be lubricated with
grease so that the puncture pin is self-lubricated during

use.
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While the invention has been particularly shown and
described with reference to preferred embodiments, it
will be understood by those skilled in the art that
various changes in form and detail may be made therein
without departing from the spirit and scope of the

invention.
The embodiments of the invention, in which an

exclusive property or privilege are claimed, are defined

as follows:
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1. A device for puncturing a pressurized container

for relieving the pressure therein and for releasing for

collection in a receptacle the residual contents thereof,

a generally elongated housing member defining an

elongated cavity with openings at first and second ends

—
—

thereof for receiving the pressurized contaliner thereiln

at said first end;

attachment means for selectively securing said

P

second end of salid housing member to the collection

-

receptacle for collecting contents expelled from said
second end; and

puncturing means mounted on saild housing member

intermediate said first and second ends for plercing the

F
p—

pressurized container, whereby residual contents thereot

are emptied into the collection receptacle through said

opening 1n saild second end,

wherein said housing member defines an 1i1internal

shoulder within said elongated cavity Dbetween said

puncturing means and said first, end whereby the

pressurized container can be 1nserted 1into said first end

1]

in an i1nverted attitude with an external shoulder thereot

engaging said internal shoulder, with a portion thereot

extending below said internal shoulder to be punctured by
said puncturing means.
2. The device according to c¢laim 1, wherein said

attachment means includegs a male threaded terminus on the

second end of said elongated housing member for mating

with threads of the collection receptacle, whereby said

— -

device can be mounted on any one of a plurality of the

collection receptacles.

3. The device as 1n c¢laim 1, wherein a resilient

seal 1s included on said internal shoulder.
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