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Description
FIELD OF THE INVENTION

[0001] The invention relates to cosmetic containers
and more particularly to a lipstick container for hot filling
with replaceable lipstick assembly.

BACKGROUND OF THE INVENTION

[0002] Lipsticks are usually made by the following
steps. First, hot filling for the lipsticks is poured in molds.
Next, when thefilling is cooled down forming the lipsticks,
the lipsticks are taken out from the molds and placed in
lipstick containers. However, if the desired lipsticks are
softer or thinner, the lipsticks are tended to break apart
easily when filling. Moreover, when the lipsticks are not
taken out from the molds or placed in the lipstick contain-
ers in a perfect vertical direction, scratches are easily
formed on the lipsticks. As a result, taking the lipsticks
out of the molds and placing the lipsticks in the lipstick
containers are difficult. Besides, the whole lipstick con-
tainerincluding the lipstick is disposed after the contained
lipstick is consumed. This not only pollutes the environ-
ment but also is not eco-friendly.

[0003] Thus, the need for improvement still exists. A
lipstick container comprising a base, a lipstick assembly,
and a cap, is known from EP 3 552 516 A1.

SUMMARY OF THE INVENTION

[0004] Itis therefore one object of the invention to pro-
vide a lipstick container for hot filling with replaceable
lipstick assembly, as defined in claim 1. The lipstick con-
tainer of the presentinvention comprises abase including
a close end and an annular trough disposed on an inner
surface of an open end distal the close end; a fixed tube
including a first axial channel disposed through a center
of the fixed tube, an annular groove formed at an inner
surface of a first end, an annular flange disposed at an
outer surface of the first end, and the annular flange of
the fixed tube is secured with the annular trough of the
base; a lipstick assembly including a support tube, a
sleeving tube and an ascending and descending tube;
wherein the supporttube includes a second axial channel
disposed through a center of the support tube, an annular
protrusion formed at an outer surface of a first end of the
support tube, internal threads formed at an inner surface
of the first end, a plurality of ridges formed on the outer
surface and at a middle portion of the support tube, and
an annular shoulder disposed between the ridges and
the annular protrusion, the fixed tube is put on the support
tube, the ridges are mounted on the annular groove;
wherein the sleeving tube includes a third axial channel
disposed through a center of the sleeving tube, a top of
the sleeving tube being flat or inclined, a bottom of the
sleeving tube being flat, and at least one locking hole
formed through the sleeving tube, the fixed tube is put
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on the sleeving tube, the flat bottom of the sleeving tube
urges against the annular shoulder of the support tube,
the locking hole receives the annular protrusion of the
support tube; wherein the ascending and descending
tube includes a fourth axial channel disposed through a
center of the ascending and descending tube, a recess
formed at a first end, a spiral groove portion communi-
cates with the recess and extends from the recess to-
wards a second end distal the recess, and a plurality of
longitudinal ribs are formed on an inner surface of the
recess, the ascending and descending tube is disposed
through the third axial channel of the sleeving tube and
through the second axial channel of the support tube, the
spiral groove portion is correspondently screwed with the
internal threads of the support tube; and a cap including
a close end and an open end, wherein the open end of
the cap receives the sleeving tube and is secured to the
fixed tube.

[0005] A lipstick can be received in the recess and se-
cured by the longitudinal ribs.

[0006] Theinvention has the following advantages and
benefits in comparison with the conventional art:

[0007] The lipstick assembly is replaceable. When the
lipstick is consumed, a user can hold the fixed tube and
unscrew the support tube to remove the support tube,
the sleeving tube and the ascending and descending
tube together, and replace a new one. As a result, the
base, the fixed tube, and the cover can be reused. This
not only protects the environment but also is eco-friendly
with reduced waste.

[0008] Suitable for softer and thinner lipstick. The in-
vention is applicable for hot filling the lipstick by placing
the lipstick container upwards and downwards. As a re-
sult, it is suitable for softer and thinner lipsticks as well.
There’s no need to fill a lipstick mold first and take the
lipstick out later. Thus, there’s no need to worry that
scratches may be formed easily if the lipstick is not taken
out in a perfect vertical direction or the lipstick may easily
break apart when filling.

[0009] The above and other objects, features and ad-
vantages of the invention will become apparent from the
following detailed description taken with the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

FIG. 1 is a broken away longitudinal sectional view
of a lipstick container according to the invention;
FIG. 2is afirstexploded view of the lipstick container;
FIG. 3 is a second exploded view of the lipstick con-
tainer;

FIG. 4 is a side elevation of the lipstick container;
FIG. 5is a sectional view taken along line 5-5 of FIG.
4

FIG. 6 schematically depicts a premade lipstick and
the lipstick assembily.
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FIG. 7 schematically depicts the premade lipstick
mounted on the lipstick assembly.

FIG. 8 schematically depicts hot filling the lipstick
container when placed upwards.

FIG. 9 schematically depicts hot filling the lipstick
container when placed upwards is done.

FIG. 10 schematically depicts hot filling the lipstick
container when placed downwards.

FIG. 11 schematically depicts hot filling the lipstick
container when placed downwards is done.

FIG. 12 schematically depicts a removal of the cap.
FIG. 13 schematically depicts a removal of the base.
FIG. 14 schematically depicts the removal of the lip-
stick assembly form the fixed tube.

FIG. 15 schematically depicts assembling steps of
replacing the new lipstick assembly; and

FIG. 16 is a perspective view of the assembled lip-
stick container.

DETAILED DESCRIPTION OF THE INVENTION

[0011] Referring to FIG. 1, a lipstick container in ac-
cordance with the invention comprises a base 10, a fixed
tube 20, a lipstick assembly 60 and a cap 70 as discussed
in detail below. The lipstick assembly 60 includes a sup-
port tube 30, a sleeving tube 40 and an ascending and
descending tube 50. The fixed tube 20 is mounted on the
base 10. Next, the support tube 30 is put in the fixed tube
20, so a second end of the support tube 30 urges against
the base 10. The sleeving tube 40 is then disposed on a
first end of the support tube 30 distal the base 10. Next,
the ascending and descending tube 50 is putin the sleev-
ing tube 40 and the support tube 30. Lastly, the cap 70
is put on the sleeving tube 40 and secured to the fixed
tube 20.

[0012] Referringto FIG 2, the base 10 includes a close
end. The fixed tube 20 includes a first axial channel 21
disposed through a center of the fixed tube 20 and an
annular groove 22 is provided at an inner surface of a
first end. An annular flange 23 is disposed on an outer
surface of the first end. The support tube 30 includes a
second axial channel 31 disposed through a center of
the support tube 30. External threads 32 disposed on the
support tube 30 adjacent the base 10 are screwed with
the base 10. The sleeving tube 40 includes a third axial
channel 41 disposed through a center of the sleeving
tube 40. A top of the sleeving tube 40 being flat orinclined
and a bottom of the sleeving tube 40 being flat. The as-
cending and descending tube 50 includes a fourth axial
channel 51 disposed through a center of the ascending
and descending tube 50. A recess 52 forms at a first end
of the ascending and descending tube 50 and a spiral
groove portion 53 extends from the recess 52 towards a
second end distal the recess 52. The spiral groove portion
53 communicates with the recess 52. The cap 70 includes
an open end. The open end of the cap 70 furtherincludes
an annular slot 71 on an inner surface.

[0013] Referring to FIG.3, the base 10 includes an
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open end and an annular trough 11 disposed on an inner
surface of the open end distal the close end. The base
10 further comprises a projecting member 12 and a slip
resistantmember 13. The fixed tube 20 further comprises
a plurality of stubs 24 on the outer surface distal the an-
nular flange 23. An annular protrusion 33 formed on an
outer surface of the support tube 30 distal the external
threads 32. Internal threads 34 are formed on an inner
surface of the first end of the support tube 30. A plurality
of ridges 35 are formed on the outer surface and at a
middle portion of the support tube 30. An annular shoul-
der 36 is disposed between the ridges 35 and the annular
protrusion 33. At least one locking hole 42 is formed
through the sleeving tube 40. The sleeving tube 40 further
comprises an annular protuberance 43 circulated along
an inner surface of the sleeving tube 40. A plurality of
longitudinal ribs 54 are formed on an inner surface of the
recess 52. The cap 70 includes a close end at another
end.

[0014] Referring to FIGS. 1 to 3 again, the projecting
member 12 is disposed between an outer surface of the
slip resistant member 13 and the inner surface of the
base10. The external threads 32 disposed on the support
tube 30 adjacent the base 10 are screwed with the pro-
jecting member 12 of the base 10. The annular flange 23
of the fixed tube 20 is secured with the annular trough
11 of the base 10. The fixed tube 20 is put on the support
tube 30. The ridges 35 are correspondently mounted on
annular grooves 22 of the fixed tube 20. The sleeving
tube 35 is put in the fixed tube 20.The flat bottom of the
sleeving tube 40 urges against the annular shoulder 36
of the support tube 30. The locking hole 42 receives the
annular protrusion 33 of the support tube 30. The as-
cending and descending tube 50 is disposed through the
third axial channel 41 of the sleeving tube 40 and then
through the second axial channel 31 of the support tube
30. The annular protuberance 43 urges against an end
of the recess 52 which is connected to the spiral groove
portion 53. The spiral groove portion 53 is correspond-
ently screwed with the internal threads 34 of the support
tube 30. The cap 70 is put on the sleeving tube 40 and
secured to the fixed tube 20 by the annular slot 71 snap-
ping the stubs 24.

[0015] Referring to FIGS. 4 to 5, the support tube 30
includes three ridges 35 on each side symmetrically dis-
posed ontwo sides. The annulargrooves 22 are disposed
on the inner surface of the fixed tube 20 and correspond-
ent to the ridges 35. The ridges 35 are mounted on and
secured with the annular groves 22, so the support tube
30 and the fixed tube 20 are secured.

[0016] Referringto FIGS.6 to 7 and in conjugation with
FIGS.1 to 3, a premade lipstick 81 is mounted on the
lipstick assembly 60. The premade lipstick 81 is premade
by hotfilling a mold and then taken out after cooling down.
Next, hold and rotate the fixed tube 20. The spiral groove
portion 53 of the ascending and descending tube 50 ro-
tates along the internal threads 34 of the support tube 30
towards the top of the sleeving tube 40, such that the
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ascending and descending tube 50 rotates towards the
top of the sleeving tube 40. The recess 52 of the ascend-
ing and descending tube 50 receives the premade lipstick
81 by mounting the premade lipstick 81 onto the longitu-
dinal ribs 54. The hot filling is not limited to only making
the premade lipstick 81, and can be applied to other
paste.

[0017] Referringto FIGS. 8to 9 and in conjugation with
FIGS.1 to 3, hotfilling the lipstick container when placed
upwards is shown. The spiral groove portion 53 of the
ascending and descending tube 50 rotates along the in-
ternal threads 34 towards a bottom of the support tube
30, such that the ascending and descending tube 50 ro-
tates towards the bottom. Next, a leakage proof member
90 is placed under the support tube 30. Then hot filling
is poured into the fourth axial channel 51 of the ascending
and descending tube 50 until the hot filling is filled to the
top of the sleeving tube 40. When the hot filling is cooled
down, the lipstick 80 is made.

[0018] Referring to FIGS. 10 to 11 and in conjugation
with FIGS.1 to 3, hot filling the lipstick container when
placed downwards is shown. The spiral groove portion
53 of the ascending and descending tube 50 rotates
along the internal threads 34 and towards an opposite
direction of the top of the sleeving tube 40, such that the
ascending and descending tube 50 rotates towards the
bottom. Next, anotherleakage proof member 90 is placed
under the sleeving tube 40. Then hot filling is poured into
the fourth axial channel 51 ofthe ascendingand descend-
ing tube 50 until the hot filling is filled to the top of the
sleeving tube 40. When the hotfilling is cooled down, the
lipstick 80 is made.

[0019] Referring to FIGS. 12 to 16 and in accordance
to FIG 1, steps of replacing the lipstick assembly 60 is
shown. When the lipstick 80 is consumed, remove the
cap 70 and the base 10. Next, hold the fixed tube 20 to
unscrew the support tube 30, and then the support tube
30, the sleeving tube 40 and the ascending and descend-
ing tube 50 can be removed to replace the new lipstick
assembly 60. The base 10, the fixed tube 20 and the cap
70 can be reused. This not only protects the environment
but also is eco-friendly with reduced waste.

Claims

1. Alipstick container for hot filling with replaceable lip-
stick assembly comprising:

abase (10) including a close end and an annular
trough (11) disposed on an inner surface of an
open end distal the close end;

a fixed tube (20) including a first axial channel
(21) disposed through a center of the fixed tube,
an annular groove (22) formed at an inner sur-
face of a first end, an annular flange (23) dis-
posed on an outer surface of the first end, and
the annular flange of the fixed tube secured with
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the annular trough of the base;

a lipstick assembly (60) including a support tube
(30), a sleeving tube (40) and an ascending and
descending tube (50), wherein the support tube
includes a second axial channel (31) disposed
through a center of the support tube, an annular
protrusion (33) formed at an outer surface of a
firstend of the supporttube, internal threads (34)
formed at aninner surface of the first end, a plu-
rality of ridges (35) formed on the outer surface
and at a middle portion of the support tube, and
an annular shoulder (36) disposed between the
ridges and the annular protrusion, the fixed tube
is put on the support tube, the ridges are mount-
ed on the annular groove, wherein the sleeving
tube includes a third axial channel (41) disposed
through a center of the sleeving tube, a top of
the sleeving tube being flat or inclined, a bottom
of the sleeving tube being flat, and at least one
locking hole (42) formed through the sleeving
tube, the fixed tube is put on the sleeving tube,
the flat bottom of the sleeving tube urges against
the annular shoulder of the support tube, the
locking hole receives the annular protrusion of
the support tube, wherein the ascending and de-
scending tube includes a fourth axial channel
(51) disposed through a center of the ascending
and descending tube, a recess (52) formed at a
first end, a spiral groove portion (53) communi-
cates with the recess and extends from the re-
cess towards a second end distal the recess,
and a plurality of longitudinal ribs (54) formed
on an inner surface of the recess, the ascending
and descending tube is disposed through the
third axial channel of the sleeving tube and
through the second axial channel of the support
tube, the spiral groove portion is correspondent-
ly screwed with the internal threads of the sup-
port tube; and

a cap (70) including a close end and an open
end,

wherein the open end of the cap receives the
sleeving tube and is secured to the fixed tube.

2. The lipstick container of claim 1, wherein the base
further comprising a slip resistant member (13) and
a projecting member (12), the projecting member
disposed between an outer surface of the slip resist-
ant member and the inner surface of the base, ex-
ternal threads (32) disposed on the support tube ad-
jacent the base are screwed with the projecting
member of the base.

3. Thelipstick container of claim 1, wherein the sleeving
tube further comprising an annular protuberance
(43) circulated along an inner surface of the sleeving
tube, the annular protuberance urging against an
end of the recess connected to the spiral groove por-
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tion.

Thelipstick container of claim 1, wherein the ascend-
ing and descending tube further comprising a lipstick
(81) received in the recess and secured by the lon-
gitudinal ribs.

The lipstick container of claim 1, wherein the fixed
tube further comprising a plurality of stubs (24) on
the outer surface distal the annular flange, and the
cap further comprising anannularslot(71)inaninner
surface of the open end, the cap being put on the
sleeving tube and secured to the fixed tube by the
annular slot snapping the stubs.

Patentanspriiche

Lippenstiftbehalter zum HeilRbefillen mit einer aus-
wechselbaren Lippenstiftanordnung, umfassend:

eine Basis (10) mit einem geschlossenen Ende
und einer ringférmigen Rinne (11), die an einer
Innenflache eines offenen Endes distal zum ge-
schlossenen Ende angeordnet ist;

ein feststehendes Rohr (20) mit einem ersten
axialen Kanal (21), der durch eine Mitte des fest-
stehenden Rohrs angeordnet ist, einer ringfor-
migen Nut (22), die an einer Innenflache eines
ersten Endes ausgebildet ist, einem ringférmi-
gen Flansch (23), der an einer AuRRenflache des
ersten Endes angeordnetist, und wobeiderring-
férmige Flansch des feststehenden Rohrs mit
der ringférmigen Rinne der Basis befestigt ist;
eine Lippenstiftanordnung (60), die ein Stiitz-
rohr (30), ein Mantelrohr (40) und ein aufstei-
gendes und absteigendes Rohr (50) umfasst,
wobei das Stutzrohr einen zweiten axialen Ka-
nal (31), der durch eine Mitte des Stiitzrohrs an-
geordnetist, einen ringférmigen Vorsprung (33),
der an einer Auflenflache eines ersten Endes
des Stiitzrohrs ausgebildet ist, ein Innengewin-
de (34), das an einer Innenflache des ersten En-
des ausgebildet ist, und eine Vielzahl von Rip-
pen (35), die an der AuRenflache und an einem
mittleren Abschnitt des Stltzrohrs ausgebildet
sind, und eine ringférmige Schulter (36), die zwi-
schen den Rippen und dem ringférmigen Vor-
sprung angeordnet ist umfasst, wobei das fest-
stehende Rohr auf das Stiitzrohr aufgesetzt ist,
die Rippen an der ringférmigen Nut angebracht
sind, wobei das Mantelrohr einen dritten axialen
Kanal (41) aufweist, der durch eine Mitte des
Mantelrohrs angeordnet ist, wobei eine Ober-
seite des Mantelrohrs flach oder geneigtist, eine
Unterseite des Mantelrohrs flach ist, und min-
destens ein Verriegelungsloch (42), das durch
das Mantelrohr hindurch ausgebildet ist, das
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feststehende Rohr auf das Mantelrohr aufge-
setzt wird, die flache Unterseite des Mantelrohrs
gegen die ringférmige Schulter des Stitzrohrs
driickt, das Verriegelungsloch den ringférmigen
Vorsprung des Stiitzrohrs aufnimmt, wobei das
aufsteigende und absteigende Rohr einen vier-
ten axialen Kanal (51), der durch eine Mitte des
aufsteigenden und absteigenden Rohrs hin-
durch angeordnet ist, eine Ausnehmung (52),
die an einem ersten Ende ausgebildet ist, und
einen spiralférmigen Rillenabschnitt (53), der
mitder Aussparung in Verbindung stehtund sich
von der Aussparung zu einem zweiten, distalen
Ende der Aussparung erstreckt, und eine Viel-
zahl von Langsrippen (54), die auf einer Innen-
flache der Aussparung ausgebildet sind, enthalt,
wobei das aufsteigende und absteigende Rohr
durch den dritten axialen Kanal des Mantelrohrs
und durch den zweiten axialen Kanal des Stiitz-
rohrs angeordnet ist, wobei der spiralférmige
Rillenabschnitt entsprechend mit den Innenge-
winden des Stltzrohrs verschraubt ist;

und eine Kappe (70), die ein geschlossenes En-
de und ein offenes Ende aufweist, wobei das
offene Ende der Kappe das Mantelrohr auf-
nimmtund an dem feststehenden Rohr befestigt
ist.

Lippenstiftbehalter nach Anspruch 1, wobei die Ba-
sis ferner ein rutschfestes Element (13) und ein vor-
stehendes Element (12) umfasst, wobei das vorste-
hende Element zwischen einer AulRenflaiche des
rutschfesten Elements und der Innenflache der Ba-
sis angeordnet ist, wobei AulRengewinde (32), die
auf dem Stitzrohr angrenzend an die Basis ange-
ordnet sind, mit dem vorstehenden Element der Ba-
sis verschraubt sind.

Lippenstiftbehalter nach Anspruch 1, wobei das
Mantelrohrferner einen ringférmigen Vorsprung (43)
aufweist, der entlang einer Innenflache des Mantel-
rohrs umlauft, wobei der ringférmige Vorsprung ge-
gen ein Ende der mit dem spiralférmigen Rillenab-
schnitt verbundenen Aussparung driickt.

Lippenstiftbehalter nach Anspruch 1, wobei das auf-
steigende und absteigende Rohr ferner einen Lip-
penstift (81) umfasst, der in der Aussparung aufge-
nommen und durch die Langsrippen befestigt ist.

Lippenstiftbehalter nach Anspruch 1, wobei das fest-
stehende Rohr ferner eine Vielzahl von Stiimpfen
(24) auf der aulReren Oberflache distal des ringfor-
migen Flansches aufweist und die Kappe ferner ei-
nen ringférmigen Schlitz (71) in einer inneren Ober-
flache des offenen Endes aufweist, wobei die Kappe
auf das Mantelrohr aufgesetzt und an dem festste-
henden Rohr durch den ringférmigen Schlitz befes-
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tigt wird, der die Stimpfe einschnappt.

Revendications

Contenant de rouge a levre pour le remplissage a
chaud avec un ensemble de rouge a lévre rempla-
cable comprenant :

une base (10) incluant une extrémité fermée et
un creux annulaire (11) disposé sur une surface
intérieure d’une extrémité ouverte distale de
I'extrémité fermée ; un tube fixe (20) incluant un
premier canal axial (21) disposé a travers un
centre du tube fixe, une rainure annulaire (22)
formée au niveau d’une surface intérieure d’'une
premiére extrémité, une bride annulaire (23) dis-
posée sur une surface extérieure de la premiére
extrémité, etla bride annulaire du tube fixe étant
fixée au creux annulaire de la base ;

un ensemble de rouge a lévre (60) incluant un
tube de support (30), un tube de manchonnage
(40) et un tube ascendant et descendant (50),
dans lequel le tube de support inclut un deuxié-
me canal axial (31) disposé a travers un centre
du tube de support, une saillie annulaire (33)
formée au niveau d’une surface extérieure d’une
premiére extrémité du tube de support, desfilets
internes (34) formés au niveau d’'une surface
intérieure de la premiére extrémité, une pluralité
de nervures (35) formées sur la surface exté-
rieure et au niveau d’une portion médiane du
tube de support, et un épaulement annulaire
(36) disposé entre les nervures et la saillie an-
nulaire, le tube fixe est placé sur le tube de sup-
port, les nervures sont montées sur la rainure
annulaire,

dans lequel le tube de manchonnage inclut un
troisieme canal axial (41) disposé a travers un
centre du tube de manchonnage, un dessus du
tube de manchonnage étant plat ou incliné, un
dessous du tube de manchonnage étant plat, et
au moins un trou de verrouillage (42) formé a
travers le tube de manchonnage, le tube fixe est
placé sur le tube de manchonnage, le dessous
plat du tube de manchonnage pousse contre
I'épaulement annulaire du tube de support, le
trou de verrouillage recoit la saillie annulaire du
tube de support,

dans lequel le tube ascendant et descendant
inclut un quatrieme canal axial (51) disposé a
travers un centre du tube ascendant et descen-
dant, un évidement (52) formé a une premiere
extrémité, une portion de rainure spiralée (53)
communique avec |'évidement et s’étend depuis
I'évidement vers une seconde extrémité distale
de I'évidement, et une pluralité de nervures lon-
gitudinales (54) formées sur une surface inté-
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rieure de I'évidement, le tube ascendant et des-
cendant est disposé a travers le troisieme canal
axial du tube de manchonnage et a travers le
deuxiéme canal axial du tube de support, la por-
tion de rainure spiralée est vissée de maniere
correspondante aux filets internes du tube de
support ; et

un capuchon (70) incluant une extrémité fermée
et une extrémité ouverte,

dans lequel I'extrémité ouverte du capuchon re-
coitle tube de manchonnage et est fixée au tube
fixe.

2. Contenant de rouge a lévre selon la revendication

1, danslequel labase comprend en outre un élément
résistant au glissement (13) et un élément de pro-
jection (12), I'élément de projection étant disposé
entre une surface extérieure de I'élément résistant
au glissement et la surface intérieure de la base, des
filets externes (32) disposés sur le tube de support
adjacent a la base sont vissés al’élément de projec-
tion de la base.

Contenant de rouge a levre selon la revendication
1, dans lequel le tube de manchonnage comprend
en outre une protubérance (43) annulaire mise en
circulation le long d'une surface intérieure du tube
de manchonnage, la protubérance annulaire pous-
sant contre une extrémité de I'évidement relié a la
portion de rainure spiralée.

Contenant de rouge a leévre selon la revendication
1, danslequel le tube ascendant et descendant com-
prenant en outre un rouge a lévre (81) recu dans
I’évidement et fixé par les nervures longitudinales.

Contenant de rouge a levre selon la revendication
1, dans lequel le tube fixe comprend en outre une
pluralité de talons (24) sur la surface extérieure dis-
tale de la bride annulaire, et le capuchon comprend
en outre une fente annulaire (71) dans une surface
intérieure de I'extrémité ouverte, le capuchon étant
placé sur le tube de manchonnage et fixé au tube
fixe par la fente annulaire encliquetant les talons.



EP 4 193 876 B1

N
2\
A AN

43

NEAANUNEAN
)

33

34

(@)

(@]

A
wn
(@]
[

L
IR

/[

36
53

— 135
| —22 23

[

/
/\‘/%w
[

(W)
S
g s

/
\

/ \

L—11

y4

\
NN

FIG.1 "



EP 4 193 876 B1




EP 4 193 876 B1




EP 4 193 876 B1

0¢

0l

0S

G Old

w
P
Ol
S

P
0¢

R —
S~
0L

10



EP 4 193 876 B1

1"

FIG. 7

FIG. 6



EP 4 193 876 B1

09

NN

TAmmm

T

S

=
LS

P’

B

12



EP 4 193 876 B1

1L Ol 0l 'Ol
AN AN

N :

ve

N

s,
SS

or i\
N W
09< 08 m_ [ 09
o
T s
e—W

13



EP 4 193 876 B1

vl Old

A @

¢l 9Old

Ol

— >

43 4!

¢C

0"

»

144

Ov

@]

-]

¢l 9Old

14




EP 4 193 876 B1

=~ 35 -
39 470

SR
—20

~—1 —10

FIG. 15 FIG. 16

15



EP 4 193 876 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 EP 3552516 A1 [0003]

16



	bibliography
	description
	claims
	drawings
	cited references

