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(57) Abréege(suite)/Abstract(continued):

outlet, and a sealing plug element with a plug projecting from it, which Is sized to snugly fit into the tubular gasket in order to
close the valve outlet. The tamper-proof assembly also has a security seal Iin the form of a strap that has one end attached to
one side of the sealing plug element and also has another free end. The strap projects outwards from the side of the sealing
plug element and Is long enough to surround the valve. The tamper-proof assembly further has a fastener for irreversibly
fastening the free end of the strap to the sealing plug element so that the strap must be broken In order to remove the plug and
the gasket If necessary, from the valve outlet. This gives a visible indication to anyone using the bottle that the plug and the
gasket have previously been removed or tampered with. This assembly may also consist of a moulded, one-piece tamper-proof
assembly where the gasket and the sealing plug element are combined together in a combined gasket and sealing plug element
unit. However, when the gasket and the sealing plug element are moulded into a one-piece tamper-proof assembly, they are
separated from one another before they are installed on the valve outlet.



ABSTRACT OF THE DISCLOSURE:

A plastic tamper-proof sealing plug assembly for use
in securely sealing the valve outlet of a pressurized bottle
or any other type of contalner. The tamper-proof assembly
has a tubular gasKet provided with a central opening, sized
to fit into and seal a valve outlet, and a sealing plug
element with a plug projecting from it, which is sized to
snugly fit into the tubular gasket in order to close the
valve outlet. The tamper-proof assembly also has a security
seal in the form of a strap that has one end attached to one
side of the sealing plug element and also has anothér free
end. The strap projects outwards from the side of the
sealing plug element and is long enough to surround the
valve. The tamper-proof assembly further has a fastener for
irreversibly fastening the free end of the strap to the
sealing plug element so that the strap must be broken in
order to remove the plug and the gasket if necessary, from
the valve outlet. This gives a visible indication to anyone
using the bottle that the plug and the gasket have
'previously been removed or tampered with. This assembly may
also consist of.a-mOulded, one~piece tamper-prOOf assembly
where the gasket and the'sealing plug element are combined
together 1n a combined gasket and sealing plug element unit.
However, when the gasket and the sealing plug element are
moulded into a one-piece tamper-proof assembly, they are
‘separated from one another before they are installed on the
valve outlet.
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a) Field of the invention:
This invention relates to a tamper-proof sealing plug

assembly comprising, 1in combination, a gasket sized to fit
into a valve outlet of a pressurized bottle, a tamper-proof
sealing plug for closing the valve outlet to prevent dust
from entering the valve outlet, and a security seal for
giving a visible indication whenever the plug and the gasket
are removed.

h) Brief description of the prior art:

Security seals comprising a one-piece moulded
flexible strap having a locking mechanism integral at one
end and at least one tooth at its other free end to make
this free end irreversibly insertable 1into the locking
mechanism, are well known and commonly used for industrial

applications. The strap forms a closed loop when its free
end is inserted into the locking mechanism and this loop may

‘be mounted around an object, for example the neck of a money
‘bag, or between two elements in order to protect said object

. from being tampered with or said elements from being

separated.
In United States Patent Nos. 4,588,218; 4,697,833 and

5, 116 091, flexible straps are disclosed, which have a
-protru81on or stud at one end and a locking mechanism at the

other end. 'I‘hls mechanism includes internal fingers for

irreversibly receiving the protrusion inside the housing.
' In United States patent No. 5,183,301, there 1s

disclosed a flexible strap having a locking mechanism with
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a passageway at one end, and a pointed free end that 1is
insertable through the passageway. There are facilities on
the strap and in the passageway, which permit the insertion
of the strap into the passageway but which also prevent the
strap from being withdrawn out of the passageway. The strap
must be broken in order to remove it from the passageway.
In United States patent No. 4,940,268, there is
disclosed a flexible strap having a fastener attached at one
end and a small catch defined in the same end of the strap.
The strap is foldable into a ring to engage the catch. The
fastener can also be received in the catch and when it does,

it may be forcingly engaged into a series of holes in the
strap.

Hitherto, it has also been common to have a plastic
sealing cover or the like for securely sealing the top of a
bottle to ensure that the top has not been opened or
tampered with in anv way.

United States patent No. 4,550,842 describes a seal
for protecting the sterile contents of bottles used in blood
transfusions against tampering or contamination. The
sealing cover comprises a container-cover area and a pull-
tab area. The container-cover conprises an upper laver of
plastic film impervious to bacteria to which is bonded

another layer of orientated filmnwhich.promotes'tearing'when

the container-cover is removed with the pull-tab. An
adhesive material is bonded to the orientated film in order
to engage and seal the top of the bottle.

. ~Just 1like these bottles of sterile solution,

- pressurized gas - or liquid - containing bottles with tubing

connected thereto 'th.rough an outlet wvalve, such as oxygen
bottles as used in hospitals, should also be kept securely

sealed before their use, for a number of reasons.
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First, 1in order to insure that the tubing stays
connected to the outlet valve of these bottles, an airtight
joint or gasket could be used for sealing the valve outlet
of the bottle, while leaving an opening in the outlet.

Secondly, dust or other particles may enter the
bottle through the valve outlet between the time of f£illing-
up the bottle and that of using the bottle for the first
time. Therefore, there would certainly be an advantage in
having some sort of closure placed over the valve outlet in
order to close this outlet.

Finally, problems may arise when people cannot tell
whether or not a bottle has already been used, or more
importantly whether the bottle has been tampered with.
Therefore, there would also be an advantage in having sone
sort of security seal which would provide the user with a
visual indication 1f the bottle had been opened and/or had
been tampered with.

UMMARY OF THE INVENTION

Therefore, it is an object of the present invention

to provide a tamper-proof sealing plug assembly for use on,

but not exclusively, pressurized 1ligquid - or gas -
containing bottles, the sealing—-plug assembly comprising a
tubulargasket provided with a central opening, sized to fit
into and seal a valve outlet of a bottle while leaving its
opening as an opening in the outlet and a sealing plug
element having at least one flat surface, the element having
a plug projecting from the flat surface which 1is sized to
snugly fit into the tubular gasket 1n order to close the
opening left in the outlet of the bottle.

The tamper-proof sealing plug assembly also comprises
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a security seal in the form of a strap having an end which
is attached to one side of the sealing plug element and is
provided with a thin portion which forms a weakness point
where the strap is attached to the side of the sealing plug
element, so that when the strap 1s under stress from
external pressure, it breaks at the weakness point. The end
of the strap projects laterally outwards from the side of
the element. The strap is made long enough to surround the
valve of the bottle and.the_strap»also'has another free end.

Means are provided for irreversibly fastening the
free end of the strap to the sealing plug element so that
the strap has to be broken in order to remove the plug and
optionally the gasket from the valve outlet of the bottle.
This therefore gives a visible indication that the plug and
the gasket have been tampered with.

According to a preferred embodiment of the invention,
the tamper-proof sealing plug assembly is made of one-piece
of moulded plastic material. In such a case, the gasket and
the sealing plug element described hereinabove are combined
together into a combined gasket and sealing plug element
unit that is foldable and then breakable along a transversal
line in order to separate the gasket from the sealing plug
element before they are installed on the valve outlet. The
element has at least one flat surface and is located on one

' side of the transversal 11ne»whereas the gasket is provided
with a central opening and.ls'positloned.on an opposite side

of the transversal 1ine. The sealing plug element has a
projecting plug located.on.the flat surface that is sized to
snugly fit into the gasket, in order to close the opening

left in the outlet of the bottle.
The moulded one~-piece assembly described hereinabove,

also comprises a security seal in the form of a strap like
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that described earlier but the strap projects outwards from
the side of the sealing plug element 1in a direction that is
generally parallel to the transversal line.
The moulded one-piece assembly described hereinabove
5 further comprises means which are integral to the sealing
plug element, for irreversibly fastening the free end of the
strap to the sealing plug element.
According to another preferred embodiment of the
invention, the free end of the strap 1s provided with at
10 least one tooth and is insertable into a locking mechanism
of the ratchet type which is integral with the sealing plug

element.

BRIEF DESCRIPTION OF THE DRAWINGS
15
The invention and its advantages will be better
understood upon reading the following non restrictive

description of a preferred embodiment of it, reference being
made to the accompanylng drawings in which:

20 - Figure 1 is a top plan view of a moulded, one-piece
tamper-proof sealing plug assembly according to the

1nvention, showing its strap partially cut;
- Figure 2 1is a side plan view of the combined gasket

and sealing plug element unit which is a part of the
25 moulded, one-piece tamper-proof assembly shown in Figure 1,
with the sealing plug element jocated on one side of the
transversal line shown in dotted 1lines, and the gasket
located on an Opposite side of the line;
- Figure 3 1s a view similar to the one of Figure 2,
30 showing the combined gasket and sealing plug elenment unit
folded along its transversal 1ine shown in dotted lines in
order to break the unit into two separate parts namely the
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gasket and the sealing plug element; and

- Figure 4 is a perspective view of the moulded one-
plece tamper-proof assembly shown in Figures 1 to 3, with
the gasket and the sealing plug element in position inside
and over the valve outlet of a bottle, and the strap
surrounding the valve of the bottle and inserted into a

locking mechanism which is integral to the sealing plug
element.

In the following description, the same reference
numerals apply to all Figures.

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION

The tamper-proof sealing plug assembly according to
the invention as shown in the accompanying drawings 1s a
moulded, one-piece assembly 1. However, this assembly could
also come 1in two separately moulded parts as will be
described below.

As 1s better shown in Figure 1, the one-piece tamper-
proof sealing plug assembly 1 comprises a combined gasket
and sealing plug element unit 3 which is foldable and then
breakable along a transversal line 5. The unit 3 comprises
a sealing plug element 7 located on one side of the
transversal line 5 and a gasket 9 provided with a central
opening 9’ located on an opposite side of the transversal
line 5, The combined gasket and sealing plug element unit
is folded (as shown in Figure 3) and broken along the
transversal line in order to separate the gasket from the

sealing plug element before they are installed on a valve

outlet of a bottle. The gasket 9 1s shaped and sized so as
to fit into, and seal the valve outlet while leaving its
opening 9’ as an opening in the outlet.
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As is better shown in Figure 2, the sealing plug
element 7 has a flat surface 11 from which projects a plug
13.

As is better shown in Figure 3, the projecting plug
13 that is located on the flat surface 11 of the seallng
plug element 7 is sized to snugly fit into the gasket 9, €0
as to close the opening 9’ left in the outlet and prevent
dust or other particles from entering the outlet.

Ass is better shown in Figure 1, the one~piece tamper-
proof sealing plug assembly 1 also comprises a security seal
in the form of a strap 15 that has an end 17 attached to one
side 19 of the sealing plug element 7 and another free end
21. The end 17 is provided with a thin portion 18 which
forms a weakness point where the strap 15 1is attached to the
side 19 of the sealing plug element 7, so that when the
strap 15 is under stress from external pressure, it breaks
at the weakness point. The strap 15 projects outwards from
the side 19 of the sealing plug element 7 in a direction

long enough to surround the valve 23 of a bottle.

Tfurning back to Figure 1, the one-plece tamper-proof
sealing plug assembly 1 further comprises means 25 which are
integral to the sealing plug element 7 for irreversibly
fastening the other free end 21 of the strap 15 to the
sealing plug element 7 (as shown in Figure 4). In this way,
the strap 15 must be broken in order to remove the plug 13
and optionally the gasket 9 from the valve outlet, thereby
giving a visible indication that the plug 13 and the gasket
9 have been tampered'with.or vreviously removed.

As was explained above, the tubular gasket 9 and the

sealing plug element 7 of the tamper-proof sealing plug
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assembly, can also be separately moulded in two pileces.
However, in such a case, the gasket 9 must still be sized to
fit into and seal a valve outlet while leaving an opening 9/
in the outlet. When the gasket 9 is in the valve outlet,
the projecting plug 13 on the flat surface 11 of the sealing
plug element 7 fits into the tubular gasket 9 to close the
opening 9’ left in the outlet.

This two-piece tamper-proof sealing plug assembly
(not shown) also comprises a security seal 1like that
described hereinabove, which projects laterally outwards
from the side 19 of the sealing plug element 7. This two-
piece tamper-proof sealing plug assembly further comprises
means 25 for irreversibly fastening the other free end 21 of
the strap 15 to the sealing plug element 7.

This two-piece tamper-proof sealing assembly 1s
therefore similar to the one-piece assembly disclosead
hereinabove, except that its gasket and sealing plug element
are not hinged to each other.

As is better shown in Figure 4, the free end 21 of
the strap 15 is provided with a plurality of grooves 26
which prevent the strap 15 from sliding 1in between the
fingers of a person using the assembly 1, and at least one
tooth 27.  This end 21 is insertable into a locking
mechanism 29 preferably of the ratchet type, which 1is
integral with the sealing plug element 7.

The means for irreversibly fastening the free end 21
of the strap 15 to'the sealing plug 7 need not be a locking
mechanism even though such is preferred. The free end 21 of
the strap.15 could be provided with an adhesive strip which
would allow the strap 15 to be bonded or glued to the
sealing plug element 7.

This means could also consist of a locking mechanism
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comprising a small stud located at the free end 21 of the
strap 15, which would be insertable into a socket integral
with the sealing plug element 7, comprising a set of fingers
that could retain the stud inside the socket. Therefore,
the strap 15 should be broken in order to remove the plug
and optionally the gasket from the valve outlet, thereby
giving a visible indication that the plug and the gasket
were tampered with or previously open.

As 1s better shown in Figure 1, the locking mechanism
29 that is illustrated comprises a rectangular passageway 31
having four interior surfaces 33a, 33b, 33c and 33d. One of
the four surfaces 33a is provided with a small tongue 34
which is directed at an angle outside the passageway 31.

The free end 21 of the strap 15 deflects the small
tongue 34 when it passes through the passageway 31, and once
the strap 15 has pushed the small tongue 34 aside, the
tongue 34 and the at least one tooth 27 of the strap 15 are
so positioned as to block the strap 15 from disengaging back
out of the passageway 31 of the locking mechanism 29.

It should be pointed'out that the number of teeth 27
provided at the free end 21 of the strap 15, may vary from
at least one tooth 27 to a plurality of teeth 27.

~ As 1s better shown in Figures 2 and 3, the gasket 9
is cylindrically shaped and has an outer rim 35. The gasket
9 also has a plurality of longitudinal flanges 37 extending
externally outwards and slightly exceeding the size of the
opening 97 in the outlet of the bottle. This 1is necessary
in order to provide a forced and solid insertion of the
gasket 9 into the outlet.

The flat surface 11 of the sealing plug element 7
comprises a main portion 39 and a second elongated portion

41 integral with the main portion 39.
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Turning back to Figure 1, the strap 15 and the
ratchet type locking mechanism 29 are attached on opposite
sides of the main portion 39. The main portion 39 of the

sealing plug element 7 defines a flange surrounding the plug
13. |

As 1s better shown in Figures 2, 3 and 4, the
elongated portion 41 of the sealing plug element 7 has a

projection 43 extending at a right angle to the flat surface
11 of the element 7. The projection 43 is positioned near

the locking mechanism 29 where the strap 15 is irreversibly
fastened to the sealing plug element 7, so that when
pressure is applied on the projection 43, the strap 15 1is
under stress and is broken at the weakness point where the
strap 15 1is attached to the side 19 of the sealing plug
element 7. The plug 13 is then removed from the gasket 9.

The moulded one~-piece tamper-proof sealing plug
assembly 1 as shown in Figure 1 can be installed on a valve
outlet of a pressurized liquid or gas containing bottle as
follows. Firstly, the combined gasket and sealing plug
eiement,unit 3 is folded and.broken along a transversal line
5 in order to separate the gasket 9 from the sealing plug
element 7 before they are installed on the valve outlet of

the bottle. Once this is done, the gasket 9 which 1is
provided with a central opening 9/ is inserted into the

valve outlet so as to seal the outlet while leaving its
opening 9/ as an opening in the outlet. The projecting plug
13 on the flat surface 11 of the sealing plug element 7, is

' then inserted into the gasket 9 in corder to close the

opening 9’ left in the outlet. Oonce the outlet is
completely sealed and closed, the security seal or strap 15
surrounds the valve 23 of the bottle and the free end 21 of

the strap 15 is inserted into the locking mechanism 29 that

10
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is integral to the sealing plug element 7 as shown in Figure
4.
In order to remove the plug 13 and optionally the

gasket 9 from the valve outlet to use the bottle, the strap
15 must be broken since it is irreversibly fastened to the
sealing plug element 7.

Although the present invention has Dbeen explained
hereinafter by means of preferred embodiments thereof, it
should be pointed out that any modifications to these
preferred embodiments, within the scope of the appended
claims, are not deemed to change or alter the nature and
scope of the present invention.

11
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The embodiments of the invention 1in which an

exclusive property or privilege is claimed are defined as
follows:

1. A tamper-proof sealing plug assembly comprising:

- a tubular gasket provided with a central opening,
sized so as to fit into and seal a valve outlet while
leaving its opening as an opening in said outlet;

- a sealing plug element having at least one flat
surface, said element having a plug projecting from said at
least one flat surface, said plug being sized to snugly fit
into said tubular gasket in order to close said opening left
in said outlet; _ '

- a security seal in the form of a strap having an
end attached to one side of said sealing plug element, said
end being provided with a thin portion which forms a
weakness point where said strap is attached to said side of
said sealing plug element, so that when said strap is under
stress from external pressure, 1t breaks at the weakness
pdint, said strap projecting laterally outwards from said
 side of said sealing plug element and being long enough to
surrbund said valve, said strap having another free end; and

- means for irreversibly fastening said other free
end of the said strap to said sealing plug element;
| Whereby said strap.must be broken in order to remove said
'plug and optionally ' salid gasket from said valve outlet,
thereby giving a visible indication that said plug and said
gasket have been tampered-with or previously removed.

2. A plastic moulded, one-piece tamper-proof sealing
plug assembly comprising: -

- a combined gasket and sealing plug element unit
foldable and then breakable along a transversal line, said
unit comprising a sealing plug element located on one side

12
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of said transversal line and having at least one flat
surface, said unit also comprising a gasket provided with a
central opening, positioned on an opposite side of said
transversal 1line, said combined gasket and sealing plug
element unit is folded and broken along the transversal line
in order to separate the gasket from the sealing plug
element before they are installed on a valve outlet of a
bottle, said gasket sized so as to fit into and seal the
valve outlet while leaving its opening as an opening in said
outlet, said sealing plug element having a projecting plug
located on said at least one flat surface that is sized to
snugly fit into said gasket, in order to close said opening
left in said outlet;

~ a security seal in the form of a strap having an
end attached to one side of said sealing plug element, said
end being provided with a thin portion which forms a
weakness point where said strap is attached to said side of
said sealing plug element, so that when said strap 1s under
stress from external pressure, it breaks at the weakness
point, said strap projecting outwards from said side of said
sealing plug element in a direction that 1is generally
parallel to said transversal line, said strap being long
enough to surround said valve, and having another free end;
and

- means integral to said sealing plug element for
irreversibly fastening said other free end of said strap to
sald sealing plug element:;
whereby said strap must be broken in order to remove said
plug and optionally said gasket from said valve outlet,
thereby giving a visible indication that said plug and said
gasket have been tampered with or previously removed.

13
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3. The assembly of claim 1, wherein said free end of
said strap is provided with a plurality of grooves and at
least one tooth, said grooves preventing said strap from

sliding in between fingers of a person using said assembly,
said free end being insertable into a locking mechanism of

the ratchet type which is integral with said sealing plug
element.

4. The assembly of claim 2, wherein said free end of
said strap is provided with a plurality of grooves and at
least one tooth, said grooves preventing said strap from
sliding in between fingers of a person using said assembly,
said free end being insertable into a locking mechanism of
the ratchet type which is integral with said sealing plug
element.

5. The assembly of claim 3, wherein said locking
mechanism comprises a rectangular passageway having four
interior surfaces, cne of the four surfaces being provided

with a small tongue which 1is directed outside said
passageway, sald free end of said strap deflects said small
tongue when it passes through said passageway, and once said
strap has pushed said small tongue aside, said tongue and
said at least one tooth are so positioned as to block said
strap from disengaging back out of said passageway.

6. The assembly of claim 4, wherein said locking
mechanism comprises a rectangular passageway having four
interior surfaces, one of the four surfaces being provided
with a small tongue which 1is directed outside said
paSSageway, said free end of said strap deflects said small

tongue when it passes through said passageway, and once said

14
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strap has pushed said small tongue aside, said tongue and
said at least one tooth are so positioned as to block said
strap from disengaging back out of sald passageway.

7. The assembly of claim 1, wherein said gasket is
cylindrically shaped and has an outer rim, said gasket also
having a plurality of longitudinal flanges extending

externally outwards, said flanges slightly exceeding the
size of said opening in said outlet, to provide a forced and

solid insertion of said gasket into said outlet,

8. The assembly of claim 2, wherein said gasket 1is
cylindrically shaped and has an outer rim, said gasket also
having a plurality of 1longitudinal flanges extending
externally outwards, said flaﬁges slightly exceeding' the
size of said opening in said outlet, to provide a forced and
solid insertion of said gasket into said outlet.

9, The assembly of claim 1, wherein said flat
surface of said sealing plug element comprises a main
portion on opposite sides of which said strap and said
ratchet-type 1locking mechanism are attached, said main
portion of said element defining a flange surrounding said
plug, said sealing plug. element alsc comprising a second
elongated portion integral with said main portion, said
elongated portion having a projection extending at a right
angle to said flat surface of said element, said projection
being positioned near said locking mechanism where said
strap is irreversibly fastened to said sealing plug element,
so that when pressure is applied on said projection, said
strap is broken at said weakness point where said strap is

attached to said side of said sealing plug element, and saild

15



Plug is removed from said gasket.

10. The assembly of c¢laim 2, wherein said flat
surface of said sealing plug element comprises a main
portion on opposite sides of which said strap and said
ratchet-type 1locking mechanism are attached, said main
portion of said element defining a flange surrounding said
plug, said sealing plug element also comprising a second
elongated portion integral with said main portion, said
elongated portion having a projection extending at a right
angle to said flat surface of said element, said projection
being positioned near sald locking mechanism where said
strap is irreversibly fastened to said sealing plug element,
so that when pressure is applied on said projection, said
strap is broken at said weakness point where said strap is
attached to said side of said sealing plug element, and said
plug is removed from said gasket.
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