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(57) Abrege/Abstract:
A container Is disclosed comprising a container body, a closure cap, which can be crewed onto said body, and a tamperproof ring
connected to said cap using breakaway webs. The closure cap has first driver elements extending in the axial direction and, when

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+

50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca C anada



CA 2932323 C 2019/07/09

anen 2 932 323
(13) C

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

the container is opened for the first time, acting on second ramp-like driver elements of the tamperproof ring that extend in the axial
direction, thereby pushing the ring away from the closure cap. On a shoulder of the body surrounding the container opening, two
grooves, one arranged above the other, are provided for receliving and engaging element of the ring. The engaging means Is
engaged first, upper groove before the container is opened for the first time and, as a result of the interaction of the driver elements
on both sides, Is engaged In the second, lower groove after the container Is opened for the first time.
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ABSTRACT

A container is disclosed comprising a container body, a closure cap, which can be crewed
onto said body, and a tamperproof ring connected to said cap using breakaway webs. The
closure cap has first driver elements extending in the axial direction and, when the
container is opened for the first time, acting on second ramp-like driver elements of the
tamperproof ring that extend in the axial direction, thereby pushing the ring away from

the closure cap. On a shoulder of the body surrounding the container opening, two

grooves, one arranged above the other, are provided for receiving and engaging element
of the ring. The engaging means is engaged first, upper groove before the container 1s
opened for the first time and, as a result of the interaction of the driver elements on both

sides, is engaged in the second, lower groove after the container is opened for the first

time.
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CONTAINER WITH CLOSURE CAP AND TAMPERPROOF RING

Technical field

The 1nvention relates to a container. The container may particularly be a tube.

Background

Containers with closure caps are often used in the pharmaceutical, cosmetic and also in
the food field, being formed in such a way that the user or the customer, respectively, can
recognize 1t the container has already been open earlier. In the pharmaceutical and

cosmetic f{ield, the containers are often formed as tubes.

Prior art

Such a container 1s e.g. known from the international patent application WO 03/037737
Al. The container described therein comprises a container body and a closure cap
connected to a tamperproof ring via breakaway webs. The shoulder of the container body
has barbs with lcading ramps and keepout areas. The tamperproof ring has corresponding
barbs on 1ts inner side. When the closure cap is closed by rotation the leading ramps of
the respective barbs glide over one another. When the closure cap is unscrewed, a mutual
blocking due to the respective keepout arcas occurs. In this way, the tamperproof ring is
blocked relatively to the closure cap, such that the breakdown webs break (in this context
also see GB 2 163 413 A). Furthermore, the closure cap has two diametrically opposed
driver projections which have each an arc-shaped guide surface located each in front of a
further arc-shaped guide surface of the tamperproof ring. This has the effect that the
closure cap is guided over the driver projections during unscrewing and in this way the
breakdown webs cannot be overstressed or damaged and in that only a relatively small

force introduction is necessary when unscrewing the closure cap. However, for this type

of container with tamperproof ring the first opening is not always clearly recognizable for

the user.

CA 2932323 2018-11-22
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The international patent application WO 97/42092 A1l also discloses a container with a
tamperproof ring. A peel-off tab i1s connected to the tamperproof ring. On 1ts inner side,
the tamperproof ring has arresting members which engage corresponding arresting
members of the container body. A closure cap 1s connected to the tamperproof ring via
breakaway webs. In case of exerting a force on the peel-off tab, the breakaway webs are
separated from the closure cap. However, the provision of a peel-off tab or of a tear-off
web, respectively, has the disadvantages that the functionality of the tear-off web is often
not understood by the user and that an additional component 1s necessary for opening the

container, which has to be disposed of after the first opening.

The patent DE 10 2012 208 628 B3 discloses a closure cap with a tamperproof ring,
wherein the tamperproof ring has a connection ring connected to the closure cap and a
rim with the connection ring of tabs connected in an articulated way. When a container
opening which comprises a neck with a projection is closed, the tabs are positioned
against the inner circumferential surface of the connection ring and snap due to the
resetting force when a snap position underneath the projection of the neck has been
reached. The tabs engaging the neck underneath the projection form a type of barbs and
block an axial removal of the tamperproof ring. When first opening the closure cap, the
tamperproot ring 1s separated partially or entirely from the closure cap in a perceptible
way, wherein the tamperproof ring remains either on the closure cap or on the container.

Also 1n this case, the first opening may be hard to recognize, at least in case of an only

partial separation of the tamperproof ring.

Description of the invention

It 1s the objective of the invention to provide a container in case of which the first opening

1S easy to recognize and the closure cap is easy to handle.

Lhe container according to the invention comprises a container body, a closure cap and a

tamperproof ring which is connected to said closure cap by way of breakaway webs.

Arresting projections which protrude outwards are provided on a shoulder of the

CA 2932323 2018-11-22
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container body at a mutual distance in circumferential direction, formed in such a way

that they interact with arresting projections protruding inwards and arranged at a mutual

distance on the tamperproof ring. Such arresting projections are e.g. known from the

above-mentioned WO 03/037737 Al.

The closure cap of the container according to the invention has furthermore one or more
first driver elements extending 1n axial direction, which are formed in such a way that
they act on one or more second driver elements of the tamperproof ring that extend in
axial direction and consequently push the tamperproof ring away from the closure cap
when the container 1s opened for the first time. The axial direction refers in the figures to

the vertical direction or longitudinal direction, respectively.

Furthermore, the shoulder of the container body of the container according to the
invention is provided with an annular engaging means serving for receiving at least an
engaging clement provided on the tamperproof ring, e.g. an annulus-segment-shaped
engaging element (also called bounce segment, snap-in button or snap-in nose), during
the first opening. The term “annulus-segment-shaped” shall also encompass annular

engaging projections.

The annular engaging means of the shoulder of the container body comprises at least a
first and a second annular groove for receiving the at least one engaging element provided

on the tamperproof ring, during the first opening, wherein the at least one engaging

element 1s formed as engaging projection.

[n an embodiment, a first bounce ring and a second bounce ring are provided above the

first groove and between the first groove and the second groove, above which the at least

one engaging projection is shiftable.

The second annular groove is located at a distance from the first groove in axial direction,

wherein the second groove is arranged farther away in axial direction from the closure
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cap than the first groove. Before the first opening pf the container, the at least one
engaging projection of the tamperproof ring is engaged in the first groove of the annular
engaging means. After the first opening of the container, the at least one engaging
projection of the tamperproof ring is engaged in the second groove, this being reached by
an interaction of the one or more first driver elements of the closure cap with the one or
the more second driver elements of the tamperproof ring. This means that the at least one
engaging projection of the tamperproof ring is moved or shifted, respectively, from the
first groove into the second groove during the first opening of the container. Certainly, it
is also conceivable that the at least one engaging means of the shoulder i1s formed as
engaging projection and the at least onc engaging element of the tamperproof ring 1s

formed as one or more annular grooves.

The arresting projections of the shoulder of the container body, which protrude outwards,

have each a leading ramp and a keepout area; they can particularly be formed as elastic

leat springs.

Preferably, the arresting projections of the shoulder of the container body, which protrude
outwards, as well as the arresting projections of the tamperproot ring, which protrude
inwards, are formed in a resilient or elastic way, respectively, e.g. by using a suitable

plastic material.

Preferably, the closing cap has two diametrically opposed first driver elements which act

on corresponding second driver elements of the tamperproof ring during the first opening

of the container.

The one or more first driver elements of the closure cap as well as the one or more second
driver elements of the tamperproof ring preferably have each an inclined guide surface,
the inclination angles of which correspond. By these guide surfaces a simplified

interaction between the first and the second driver elements is reached. The inclined guide

surfaces may run straight or curved.

CA 2932323 2018-11-22
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The one or the more first driver clements of the closure cap are preferably each formed as
driver recess extending in axial direction. Accordingly, the one or the more second driver
elements of the tamperproof ring are preferably each formed as driver projection
extending in axial direction. Alternatively, the one or the more first driver elements may
each be formed as driver projection extending in axial direction and the one or the more
second driver elements may preferably each be formed as driver recess extending in axial

direction.

When the closure cap is applied for the first time on the container body, the tamperproof
ring 1s still connected to the closure cap by the breakdown webs. The arresting projections
of the tamperproof ring, which protrude inwards, glide over the arresting projections of
the shoulder of the container body, which protrude outwards, when the closure cap is
applied. This 1s particularly done in such a way that the arresting projections of the
shoulder, which protrude outwards, preferably have each a leading ramp over which the
arresting projections of the tamperproof ring, which protrude inwards, can glide. The
arresting projections of the tamperproof ring, which protrude inwards, finally stop in the
clearances located between the arresting projections of the shoulder, which protrude
outwards. The closure cap and the container body are preferably formed in such a way

that the closure cap is applied onto the container body and can be removed therefrom by

screwing.

[t the container is opened for the first time by moving the closure cap accordingly, the
arresting projections of the tamperproof ring, which protrude inwards, get caught in the
arresting projections of the shoulder, which protrude outwards, particularly in the
preterably provided keepout areas of the latter, such that the tamperproof ring is stopped
or blocked, respectively, with regard to its movement. Because the closure cap moves on,
particularly continues rotating, this leads to a cut of the breakdown webs and hence to a
separation of the tamperproof ring from the closure cap. Furthermore, this results in the

one or more tirst driver elements of the closure cap acting on the one or more second
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driver elements of the tamperproof ring and pressing the tamperproof ring via the one or
more second driver elements away from the closure cap, i.e. downwards. This results in
turn in the at least one engaging element provided on the tamperproof ring being received
by the annular engaging means provided on the shoulder of the container body,
particularly locking into it and in this way being kept at a distance from the closure cap in

axial direction.

As mentioned above, the annular engaging means of the shoulder of the container body
has a first annular groove and a second annular groove, wherein the second groove is at a
longer distance from the closure cap in axial direction than the first groove. The
tamperproof ring or its at least one engaging element formed as engaging projection,
respectively, 1s kept 1n the first groove before the first opening. If the tamperproof ring is
pushed away downwards from the closure cap due to the interaction of the first and the
second driver elements, the at least one engaging projection is pushed from the first
groove 1nto the second groove and engages in the second groove. This means that after
the first opening, the at least one engaging projection is supported by the second groove —

and therefore farther away from the closure cap than in the first groove.

By the additional latching/fixing of the tamperproof ring by means of the at least one
engaging element into the engaging means of the shoulder of the container body,
particularly in its second groove, the tamperproof ring is kept at a distance from the
closure cap and therefore doesn’t disturb during usage of the container. In this way, the
ability to handle the closure cap is increased. Furthermore, a first opening gets simple and
clearly recognizable by the user due to the latching/fixing of the tamperproof ring at a
distance. Advantageously, not even a tear-off tab is required with the container according

to the invention for the provision of the first opening warranty.

Short description of the drawings

CA 2932323 2018-11-22
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Further embodiments, advantages and applications of the invention result from the
dependent claims and from the now following description by means of the drawings. It 1s
shown 1n:

Fig. 1 a perspective partial section view of a container according to the invention
before the closure cap with tamperproof ring is applied onto the container for the first
time;

Fig. 2 a section view (Fig. 2a) and a side view (Fig. 2b) of a container according
to the invention before the closure cap with tamperproof ring is applied onto the container
for the first time;

Fig. 3 a perspective partial section view of a closed container according to the
invention before the first opening;

Fig. 4 a section view (Fig. 4a) and a side view (Fig. 4b) of a container according
to the invention before the first opening;

I1g. 5 a perspective partial section view of an opened container according to the
invention;

Fig. 6 a section view (Fig. 6a) and a side view (Fig. 6b) of an opened container
according to the invention;

Fig. 7 a perspective partial section view of a container according to the invention

after the first opening; and

Fig. 8 a section view (Fig. 8a) and a side view (Fig. 8b) of a closed container

according to the invention after the first opening.

[n the figures, same references denote same or similarly acting components. Due to

reasons of simplifying the illustration, the figures only show the upper part of the

container body, on which the closure cap in applied.

CA 2932323 2018-11-22



10

15

20

235

30

Ways of carrving out the invention

The figures show the container 1 according to the mnvention in different states: betore
applying the closure cap 3 still connected to the tamperproof ring 2 (Fig. 1 and 2), closed
before the first opening (Fig. 3 and 4), opened (Fig. 5 and 6) and closed after the first
opening (Fig. 7 and 8).

The container 1 according to the invention comprises a container body 4 with a container
top 5 with an opening for dispensing the substance located inside the container 4,
preferably formed as outlet spout. The outlet spout 5 is connected to a container trunk 7
via a shoulder 6 of the container body 4, in which the substance is located. The outlet
spout 5 can be an outlet cannula. Furthermore, the container 1 comprises a closure cap 3
for closing the outlet spout 5 or the container 1, respectively, and a tamperproof ring 2.
Betore the first opening of the container I, the tamperproof ring 2 is connected to the

bottom (1.e. shoulder-sided) edge of the closure cap 3 via breakdown webs 10.

In order to apply the closure cap 3 onto the container body 4, the closure cap 3 preferably
has a thread 8 on its inner side. Accordingly, the outlet spout 5 has a thread 9 on its outer

side, such that the closure cap 3 can be screwed onto the container body 4 and can be

unscrewed from it.

The closure cap 3 particularly has an outer shell 11 and an inner shell 12 which is located

coaxially at a distance inside the outer shell 11, which are connected to one another at the
upper end of the closure cap 3, away from the shoulder 6. The thread 8 is arranged in this
case on the inner side of the inner shell 12, while the tamperproof ring 2 is connected to

the bottom edge of the outer shell 11 of the closure cap 3 via the breakdown webs 10.

Arresting projections 13 are provided on the shoulder 6 of the container body 4,
protruding outwards at a mutual distance in circumferential direction. The arresting
projections 13 preferably have each a leading ramp 14 and a keepout area 15, which are

formed by opposed sides of the respective arresting projection 13. The tamperproof ring 2

CA 2932323 2018-11-22
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has on its inner side arresting projections 16 at a mutual distance, protruding inwards,
which are provided for interacting with the arresting projections 13 of the shoulder 6 (see
Fig. 1 and 2). The arresting projections 16 may also have a leading ramp and a keepout

area (not specified in detail). The arresting projections 13 and/or 16 are preferably elastic.

When first screwing the closure cap 3, which is still connected to the tamperproof ring 2
via the breakdown webs 10, onto the container body 4, the arresting projections 16 glide
over the arresting projections 13, particularly over their leading ramps 14. If after that the
closure cap 3 shall afterwards be unscrewed from the container body 4, the closure cap 3
1S turned 1n opposite direction and the arresting projections 16 get caught on the arresting
projections 13, particularly on their keepout areas 15, such that they cannot be moved

beyond the arresting projections 13.

Spacers 17 are preferably provided at the upper, i.e. closure-sided, edge of the
tamperproof ring 2, in order to avoid that the closure cap 3 and the tamperproof ring 2 are
pressed on one another too much during unscrewing (see amongst others Fig. 2 and 4).
Alternatively, the spacers 17 may also be provided at the bottom end of the closure cap 3,

particularly of its outer shell 11.

The closure cap 3 has first driver elements 18 which are provided to interact with
corresponding second driver elements 19 of the tamperproof ring 2 during the first
opening of the container 1 (see particularly Fig. 3 and 4). Preferably, two opposed driver
elements 18, 19 are respectively provided. The driver elements 18 of the closure cap 3
preferably extend from the bottom, i.e. shoulder-sided, edge of the closure cap 3,
particularly of tts outer shell 11, in axial direction upwards. The driver elements 18 of the
closure cap 3 are preferably each formed as driver recess which preferably has an inclined
guide surface 20. The driver elements 19 of the tamperproof ring 2 are preferably each
formed as driver projection extending in axial direction, particularly as driver wedge,
which preferably also has an inclined guide surface 21. The guide surfaces 20, 21

preferably have the same inclination. Before and during the first application of the closure

CA 2932323 2018-11-22
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cap 3 connccted to the tamperproof ring 2 onto the container body 4, the driver

projections 19 protrude into the driver recesses 18, wherein preferably the guide surfaces
20, 21 run in a parallel way. This means that the tamperproof ring 2 and the closure cap 3
are connected via the breakdown webs 10 in such a way that the driver projections 19

protrude into the driver recesses 18.

When the container 1 1s opened the first time, the arresting projections 16 of the
tamperproof ring 2 get caught into the arresting projections 13 of the shoulder 6, as
described above, such that the tamperproof ring 2 cannot rotate farther, even when the
closure cap 3 is further unscrewed. This results in the breakdown webs 10 breaking or
being torn, respectively, when the closure cap 3 is further unscrewed, such that the
tamperproof ring 2 1s separated from the closure cap 3. Furthermore, the driver recesses
18 act or press, respectively, on the driver projections 19 or their guide surfaces 21,
respectively, via their guide surfaces 20, such that the driver projections 19 and
consequently the tamperproof ring 2 1s pushed downwards, 1.e. away from the closure cap

3.

The shoulder 6 of the container body 4 has an annular engaging means 22 for receiving
engaging projections 23 arranged on the inner side of the tamperproof ring 2. The
engaging means 22 comprises a first annular groove 22.1 and a second annular groove
22.2, which are arranged at a mutual distance on the shoulder 6. The second annular

groove 22.2 1s arranged farther away in axial direction from the closure cap 2 than the

first annular groove 22.1.

When the closure cap 3, which is still connected to the tamperproof ring 2 via the
breakdown webs 10, is screwed onto the container body 4 for the first time, the engaging
projections 23 of the tamperproof ring 2 snap into the first groove 22.1 (see Fig. 3 and 4).
If now the container 1 is opened for the first time by unscrewing the closure cap 3, this
results in the driver recesses 18 of the closure cap 3 pushing down the driver projections

19 of the tamperproof ring 2, as described above. By this pressing downwards of the

CA 2932323 2018-11-22
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tamperproof ring 2, the engaging projections 23 arc also pushed downwards and are
shifted from the first groove 22.1 into the second groove 22.2, such that the engaging
projections 23 snap into the second groove 22.2 (see Fig. 5 and 6). Above the first groove
22.1 and between the first groove 22.1 and the second groove 22.2, bounce rings 25, 26
are provided, over which the engaging projections 23 1s each pressed. This means that
during the first application of the closure cap 3 with the tamperproof ring 2, the engaging
projections 23 are pushed over the first bounce ring 25. During the first opening, the
engaging projections 23 are then pushed further from the first groove 22.1 over the

second bounce ring 26 into the second groove 22.2.

If the closure cap 3 is again screwed onto the container body 4 after the first opening, the
tamperproot ring 3 doesn’t disturb because 1t has snapped via its engaging projections 23
into the second groove 22.2 which is farther away from the closure cap 3 (see Fig. 7 and
8). Between the closure cap 3 screwed on again and the tamperproof ring 2 there is now a
clearance 24 which is casily recognizable by the user and which shows him that the
container 1 has already been opened at least once. The clearance 24 is larger in axial
direction than the breakdown webs 10. The axial extension of the second driver elements
19, which are preferably formed as driver projections, is particularly not larger than the

clearance 24. By keeping the tamperproof ring 2 in the second groove 22.2 it is

undetachable.

While preferred embodiments of the invention are described in the present application, it
1S clearly noted that the invention is not limited thereto and may be carried out in other
ways within the scope of the now following claims. Terms like “particularly”,

“advantageous”, etc. used in the description refer only to optional and exemplary

embodiments.

CA 2932323 2018-11-22



10

13

20

25

30

12

CLAIMS

1. A container with a container body (4), a closure cap (3) and a tamperproof ring
(2), which 1s connected to said closure cap (3) by way of breakaway webs (10),

wherein arresting projections (13) which protrude outwards are provided on a
shoulder (6) of the container body (4) at a mutual distance in circumferential direction,
formed in such a way that they interact with arresting projections (16) protruding inwards
and arranged at a mutual distance on the tamperproof ring (2),

wherein the closure cap (3) has one or more first driver elements (18) extending in
axial direction, which are formed in such a way that they act on one or more second
driver elements (19) of the tamperproof ring (2) that extend in axial direction, when the
container (1) is opened for the first time, and thereby push the tamperproof ring (2) away
from the closure cap (3),

wherein the shoulder (6) of the container body (4) is provided with an annular
engaging means (22; 22.1, 22.2) for receiving at least an engaging element (23) provided
on the tamperproof ring (2), during the first opening,

wherein the annular engaging means (22; 22.1, 22.2) of the shoulder (6) of the
container body (4) has at least a first and a second annular groove (22.1, 22.2) for
recerving the at least one engaging element (23) of the tamperproof ring (2) when the
container (1) 1s opened for the first time,

wherein the at least one engaging element (23) of the tamperproof ring (2) is
formed as engaging projection, and

wherein the second annular groove (22.2) is located at a distance from the first
groove (22.1) m axial direction, wherein the second groove (22.2) is arranged farther
away 1n axial direction from the closure cap (3) than the first groove (22.1) and wherein
the at least one engaging projection (23) of the tamperproof ring (2) is engaged in the first
groove (22.1) betore the first opening of the container (1) and as a result of the interaction
of the one or more first driver elements (18) of the closure cap (3) with the one or the

more second driver elements (19) of the tamperproof ring (2) is engaged 1n the second

groove (22.2) after the container (1) is opened for the first time.

CA 2932323 2018-11-22
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2. The container according to claim 1, wherein the one or more first driver elements

(18) of the closure cap (3) as well as the one or more second driver elements (19) of the

tamperproof ring (2) have each an inclined straight or curved guide surtace (20; 21).

3. The container according to claim 2, wherein the one or the more first driver
elements (18) of the closure cap (3) are each formed as driver recess extending 1n axial
direction and in that the one or the more second driver elements (19) of the tamperproof

ring (2) are each formed as driver projection extending in axial direction.

4, The container according to any one of claims 1 to 3, wherein the arresting
projections (13) of the shoulder (6) of the container body (4), which protrude outwards,

have each a leading ramp (14) and a keepout area (15).

5. The container according to any one of claims 1 to 4, wherein the arresting
projections (13) of the shoulder (6) of the container body (4), which protrude outwards, as
well as the arresting projections (16) of the tamperproof ring (2), which protrude inwards,

are formed 1n a resilient way.

0. The container according to any one of claims 1 to 5, wherein a first bounce ring
(25) and a second bounce ring (26) are provided above the first groove (22.1) and

between the first groove (22.1) and the second groove (22.2), above which the at least one

engaging projection (23) 1s shiftable.

CA 2932323 2018-11-22



CA 02932323 2016-06-01

WO 2015/109412 PCT/CH2014/000136
1/8




CA 02932323 2016-06-01

WO 2015/109412 PCT/CH2014/000136
2/8




CA 02932323 2016-06-01

WO 2015/109412 PCT/CB2014/000136
3/8
1
=
| 3
L\F
J
HEEY
12 *J“"\‘k i | ’
i s
i ﬁ
S .
) ! | ] |
|
] \

v

/
/
N

maa
g,
pibmntnd S~

—

18
3
/‘?q — 10
, P 2 —— 19
_//I
I
7

Fig. 3



CA 02932323 2016-06-01

PCT/CH2014/000136

WO 2015/109412

A .

:
o)
__A
IIJ \ AN _\J;\\\w
,_// N i,\“ S~ s
NrrzzzzZZ22z 222225 S| R
LA |-
NN 2
L L \\\\
..ﬁ.m. o A YN
N
N



CA 02932323 2016-06-01

WO 2015/109412 PCT/CH2014/000136

5/8

11— || AL~

Ll |

. 3
12 ]

P
il

l |

T \+ eee]
.\I\T“‘ —
. \J |

18

4,1

O

22 .

10

T 19




PCT/CH2014/000136

WO 2015/109412

18

20

5/8

O

|

2

NN _

e Bt gL

51 0 X .

mu‘m m..

4 !k kIl ¢
4 g H:‘

,mm ..

N.

/f’/ /m,f!
/.///%/ AN

Fig. 6



CA 02932323 2016-06-01

WO 2015/109412 PCT/CH2014/000136

7/8

3 Afl

_ — >
I‘D w{\
] ]
11— 3
| |
| |
12 - . |
\M ,I q ! |
] |
H T
| |
| .
| r
Il |
i} l.
3 Lt _
| | | |
% I |
\ : 18
- Z7 .
22.1 i <95 - B 7 EW 17
—5 P -~ 10
2e-e i - ,,_./:T — \
231 26 ) ~— 5
o 21
M_-j 1 20
] ] R
| B T




CA 02932323 2016-06-01

PCT/CH2014/000136

WO 2015/109412

e

Q
1\&
Sy

8/8

SN =

N | “
| /r u’\lj N
=i
LT T777 777 . | M | .
7/_////4,/////4? g 1/
//////4 N :




i




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - abstract drawing

