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Connecting device for a medical infusion system

[0001] The Invention relates to a connecting device for a medical infusion system, having a
connection piece which has a connecting profile for the connection of a functional part of the
Infusion system, and having a resiliently flexible, cup-like valve body which is arranged in the
connection piece and has a valve casing and a cap-shaped top region which Is provided with a
slit arrangement, and having a dimensionally stable base portion on which a base ring of the valve
casing Is supported and which is firmly connected to the connection piece.

[0002] A connecting device of this kind of a medical infusion system is well known from US
2012/0089086 A1. The well-known connecting device has a connection piece which is provided
with a Luer connector for attachment of a syringe. In the connection piece is provided a resiliently
flexible, cup-like valve body which has a valve casing and a cap-shaped top region, wherein a slit
IS provided. The valve casing of the valve body has a base ring which is fixed in the connection
piece.

[0003] A further connecting device Is generally known from EP 1 217 284 B1. The connecting
device has a connection piece In which a valve body Is integrated. The valve body seals off the
connection piece In the unloaded Initial state and is embodied in a cup-like and resiliently flexible
manner. The valve body is produced in one piece from an elastomer material. A top region of the
valve body Is provided with a slit arrangement which widens in the event of elastic deformation of
the valve body and thus allows throughflow through the valve body. Elastic deformation of the
valve body occurs when the connection piece Is connected to a further functional part of the

medical infusion system, In particular an infusion syringe, a hose system or the like.

[0004] EP 1 470 352 B1 shows a further connecting device for a medical infusion system, In
which an elastically deformable valve body is likewise integrated in a connection piece, said valve
body being formed in a cup-like manner and having an openable slit arrangement in a cap-shaped
top region.

[0005] A further connecting device is known from WO 2013/017698 A1. The known connecting
device has a connection piece which is provided with Luer profiles in order to allow the connection
of a functional part, provided with a complementary Luer connector, of the medical infusion
system. Integrated in the connection piece, in order to seal off an opening in the connection piece,
IS a cup-like valve body, which is produced integrally from an elastically deformable material. The
valve body expands substantially continuously from a cap-shaped top region to a base ring, with
the result that the valve body has a bell shape. The valve body is provided with a slit arrangement
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IN its top region In the same way as Is the case In the valve bodies of the previously described
connecting devices.

[0006] It is the object of the invention to create a connecting device of the type mentioned at the
pbeginning, which allows reliable connection and disconnection of a functional part without fluid
loss or fluid contamination occurring.

[0007] This object is achieved by the features of claim 1. This allows the valve body to be opened
easlly by elastic deformation and allows the valve body to be reset reliably into an unloaded,
closed Initial state. The solution according to the Invention Is suitable In a particularly
advantageous manner for use Iin a connecting device In the form of a three-way stopcock. The
firm connection of the dimensionally stable base portion to the connection piece can be provided
by a releasable or non-releasable connection. Alternatively, the connection piece and the
dimensionally stable base portion can be connected integrally together. The connection piece can
be embodied as a dimensionally stable cover which is firmly connectable to the base portion and
accommodates the valve body and is also fixed relative to the base portion. The valve body can
be fixed by means of its base ring in the region of the dimensionally stable base portion in a force-
fitting manner by clamping and/or in a cohesive manner by adhesive bonding or welding. The slit
arrangement of the top region of the valve body Is either embodied as a closed slit, in particular
IN the form of an Incision, or in the manner of a partially open slot. The term “slit arrangement”
accordingly includes both a closed and a partially open design.

[0008] In one configuration of the invention, a wall of the valve casing thickens from the top region
to the base ring. As a result, there Is elastic flexibility which reduces from the top region to the
pbase ring. The thickening is embodied In a discontinuous and non-linear manner.

[0009] In a further configuration of the invention, a contact area of the base ring Iis formed at least
partly In a conical manner, and the dimensionally stable base portion I1s formed In a
complementary conical manner in order for the base ring to be supported extensively on the base
portion. As a result, reliable centring and fixing of the base ring of the valve body to the
dimensionally stable base portion is achieved. Therefore, in particular easier fitting of the valve
body In the connection piece and on the base portion Is achievable.

[0010] In a further configuration of the invention, an outer face of the cap-shaped top region is
formed In a planar manner and terminates flush with a peripheral edge of the connection piece.
A peripheral edge of the connection piece is In particular a chamfer of the peripheral region of the
connection piece. Alternatively, the peripheral edge of the connection piece can also be
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understood as being an outer peripheral face of the connection piece. As a result of the planar
design of the outer face, easy cleaning and disinfection of the top region and of the peripheral
region of the connection piece are achievable by simple wiping or swabbing by means of a
disinfectant wipe. This makes handling easier for the medical personnel. The smooth surfaces
additionally prevent contamination of the outer face of the top region or of the peripheral region
of the connection piece.

[0011] In a further configuration of the invention, an inwardly directed contour of the cap-shaped
top region Is formed In a dome-like manner. The dome-like design can be formed as a convexity
or as a polygonal or conical tip. As a result, the top region iIs thickened, and so improved and
damage-free introduction of the slit arrangement into the top region is achievable.

[0012] The object underlying the invention is also achieved in that the dimensionally stable base
portion has an annular mating shoulder which projects into the base ring of the valve casing In
the direction of the top region. The annular mating shoulder serves to [imit projection of a tip of a
functional part into the connection piece, and accordingly into the valve body, when this functional
part Is connected to the connection piece. As a result of the projection depth being limited,
overloading of the elastic deformation of the valve body is avoided, resulting in longer durability
of the valve body. In addition, high releasing forces upon disconnection of the functional part are
avolided. The functional part to be connected preferably has a male Luer tip of a Luer slip or Luer
lock connector, which projects into the connection piece with the valve body being elastically
deformed.

[0013] In one configuration of the Iinvention, the mating shoulder has a planar end face oriented
radially with respect to a longitudinal centre axis of the connection piece. As a result, the functional
part connected to the connection piece meets the mating shoulder in an extensive and abutting
manner, resulting in particularly reliable and precise limiting of the penetration depth of the
functional part.

[0014] In a further configuration of the invention, the base portion has an annular groove which
surrounds the mating shoulder, into which some of the valve casing protrudes in the event of
elastic deformation, and which forms a free annular space in the unloaded initial state of the valve
body. The free space formed in this way allows the material of the valve casing to yield elastically,
and so axial compression of the valve body Is achievable. The axial compression additionally
defines axial pretensioning, which ensures that the valve body reliably returns to its unloaded
INitial state again, in which the connection piece is sealed off again, following disconnection of the
functional part.
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[0015] In a further configuration of the invention, the annular groove has a stepped annular
profile. The stepped annular profile preferably reproduces a complementary gradation of an
Internal contour of the base ring of the valve body, In order to define improved axial compression
IN the form of step-like force generation. The step-like force generation results from that fact that,
IN the event of axial deformation, the complementary annular steps support one another briefly
up to a defined increase In force.

[0016] The object underlying the invention is also achieved in that an internal contour of the valve
casing Is provided, at a distance from an inner face of the top region, with a radially outwardly
extended annular recess which defines In particular a flexure bearing for the valve casing in the
event of elastic deformation of the valve body. The annular recess forms a radial annular free
space Into which the top region can protrude In the event of elastic deformation and inward
buckling, while more space Is available inside the valve duct for the penetration of the syringe of
the solid-body part. In addition, in the event of axial compression of the valve body, this ensures
annular buckling, i.e. inversion, of the top region inwards In the direction of the base ring, with the
result that the slit arrangement widens and corresponding outer-face regions of the top region
and of the valve casing bear extensively against a correspondingly penetrating Luer tip of the
functional part. This results in a particularly good seal between the valve body and functional part.
Upon disconnection and accordingly axial extraction of the Luer tip, the inwardly inverted portions
of the valve body are perforce entrained outwards again, such that the valve body returns to its
INitial state again, in which it seals off the connection piece.

[0017] In one configuration of the invention, the base ring has an annular shoulder with a thinned
wall region which Is formed such that, in the event of axial compressive stress being applied to
the valve body from the top region, the valve casing Is axially inverted in the region of the base
ring. This results In clearly defined axial deformation of the valve body, which allows the valve
body to return reliably into an unloaded Initial state, without the risk of a permanent kink and
accordingly failure of the valve body arising.

[0018] In a further configuration of the invention, the valve casing is formed In a rotationally
symmetrical manner and the top region i1s formed In a rotationally asymmetrical manner, In
particular in an oval manner. Advantageously, an opening region of the connection piece, which,
with Iits peripheral region, surrounds the top region of the valve body In the unloaded Initial state
thereof, I1s also formed in a complementary oval manner.
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[0019] In a further configuration of the invention, the slit arrangement has been introduced along
a transverse extent of the top region. This allows reliable opening and closing of the slit
arrangement in the event of corresponding elastic deformation.

[0020] The invention also relates to a valve body for a connecting device as described above,
wherein the valve body is formed in a resiliently flexible and cup-like manner and is provided with
a top region and a valve casing as are embodied on the basis of the above-described features.

[0021] Further features and advantages of the invention can be gathered from the claims and
from the following description of preferred exemplary embodiments of the invention, which are
llustrated by way of the drawings.

Figure 1 shows a plan view of an embodiment of a connecting device according to

the invention in the form of a three-way stopcock,

Figure 2 shows a section through the connecting device according to Figure 1 along
the section line lI-Il In Figure 1,

Figure 3 shows a bottom view of a valve body of the connecting device according to
Figure 2,

Figure 4 shows a longitudinal section through the valve body according to Figure 3

along the section line IV-IV In Figure 3,

Figure 5 shows a further longitudinal section through the valve body along the

section line V-V In Figure 3,

Figure © shows a plan view of the valve body according to Figures 3 to 5,

Figures 7 to 9 show sectional illustrations of different steps In the connection of a
functional part to a connection piece of the connecting device according to Figure
2,

Figures 10 to 12 show different functional steps in the further connection of a functional part
to a connection piece of another embodiment of a connecting device according

to the invention that is similar to Figure 2,
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Figures 13 to 16 show sectional illustrations of different functional steps in the connection of
a functional part to a connection piece of a further embodiment of a connecting

device according to the invention, and

Figures 17 to 20 show sectional illustrations of functional steps in the connection of a
functional part to a connection piece of a further embodiment of a connecting

device according to the invention.

[0022] A connecting device 1 for a medical infusion system Is formed as a three-way stopcock.
The connecting device 1 has a housing 2 in which an actuator 6 is mounted in a rotatable manner.
A total of three connecting ducts are provided In the housing 2, said connecting ducts being shut
off or connected together, depending on the position of the actuator 6. One connecting duct of
the housing 2 leads to a connection piece 3. A further connecting duct, arranged at right angles
thereto, leads to a connection region 4 and, opposite thereto, a third connecting duct leads to a
connection region 5. One of the two connection regions 4, 5 is intended for the connection of a
patient line. The other connection region 4, 5 serves to attach a connecting line to a fluid container.

[0023] The connection piece 3 Is provided for the temporary connection of a functional part of the

INnfusion system, In particular a syringe, In order to feed additional medicines or the like to the
patient line. The connection piece 3 Is explained in more detail by way of Figures 2 to 9.

[0024] The connection piece 3 has a dimensionally stable cover 8 which Is firmly connected, on
Its end side facing the housing 2, to a dimensionally stable base portion 7 of the housing 2. The
cover 8 Is formed In a sleeve-like manner and has, on its side facing the base portion 7, a
thickened peripheral region which is firmly connected to the base portion 7, In the present case
by welding. The base portion 7 Is embodied Iin a plate-like manner and projects radially outwards
relative to a longitudinal centre axis L of the connection piece 3. The base portion 7 surrounds a
duct portion that narrows conically with respect to an interior of the housing 2.

[0025] The cover 8 Is provided, In its end region remote from the base portion 7, with a passage

10 which Is able to be closed by a valve body 11 that is described iIn more detall in the following
text. The passage 10 I1s enclosed by a thickened peripheral region which is provided with
connecting profiles 9 in the form of Luer lock profiles.

[0026] The valve body 11 Is formed In a cup-like or bell-like manner and produced In one piece
from a resiliently flexible material, in the present case from an elastomer or a thermoplastic
elastomer. Particularly advantageously, the valve body 11 is produced from silicone. The valve



10

15

20

25

30

DK/EP 3216486 T3

-7 -

body 11 has an external contour which, in the unloaded initial state, bears in a flush and extensive
manner against the internal contour of the cover 8 over the entire height of the cover 8. The valve
body 11 Is provided with a cap-shaped top region 12 which has a rotationally asymmetrical, in the
present case oval, area (see In particular Figures 3 and ©6). The top region 12 is adjoined by a
valve casing 15 which iIs provided In its lower end region with a base ring 16. The top region 12
IS provided with a slit arrangement 14. A surface 13 of the top region 12 is formed Iin a smooth
and planar manner. It Is clear from Figure 7 that the surface 13 of the top region 12 terminates
flush with a peripheral edge of the passage 10 in the unloaded initial state of the valve body 11 In
the cover 8. An obligue chamfer extends outwards from this peripheral edge of the passage 10
as far as an end face of the peripheral region, defining the passage 10, of the cover 8. Accordingly,
IN the unloaded Initial state of the valve body 11, the end face of the peripheral region of the cover
8, Including the surface of the top region 12 of the valve body 11, can be cleaned and disinfected

easlly by medical personnel by means of a disinfectant wipe or the like.

[0027] The valve casing 15 of the valve body 11 I1s embodied In a rotationally symmetrical manner
relative to the longitudinal centre axis L and has a wall which thickens from the top region 12 to
the base region 16. The thickening occurs discontinuously and non-linearly, as can be seen from
the two visible edges illustrated. The edges are annularly encircling. In this case, the valve casing
15 has a first wall portion that adjoins the top region 12, widens Iin a frustoconical manner and
has a constant thickness. This first wall portion is adjoined, in the direction of the base ring 16, by
a second wall portion, the Inner wall of which extends cylindrically and coaxially with the
longitudinal centre axis L, and the outer wall of which extends In a manner bulging further
outwards In the direction of the base ring 16. This central wall portion Is adjoined by the base-
side wall portion, which comprises the base ring 16. In this region, the inner wall extends In a
narrowed manner from the cylindrical central region to the base portion, resulting in an inner wall
portion that tapers conically downwards.

[0028] The inner wall widens conically again towards an end side of the base ring 16, forming a
contact area 18. Accordingly, an egg-like or O-like internal contour 17 arises over the height of
the valve casing 15 (Figures 4 and 5).

[0029] An inner face, directed into the interior of the valve casing 15, of the top region 12 Is formed

as a dome-like contour 19, as can be gathered from Figure 5.

[0030] The passage 10 In the cover 8 can be formed In a rotationally symmetrical or rotationally
asymmetrical manner. In the case of a rotationally asymmetrical top region 12, the passage 10 is
preferably also formed Iin a complementary rotationally asymmetrical manner.
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[0031] As can be seen In Figures 2 and 7 to 9, the conical contact area 18 of the base ring 16 of
the valve body 11 iIs assigned a complementary conical supporting face 19 in the region of the
pbase portion /7, with the result that the valve body 11 is supported extensively on the base portion
7 over Its entire radial width In the region of the base ring 16.

[0032] The slit arrangement 14 Is oriented transversely to a longitudinal extent of the oval top
region 12, as can be seen from Figures 4 to 6. The slit arrangement 14 extends centrally along
the longitudinal centre axis L through the top region 12.

[0033] As soon as a tip of a functional part F (see Figures 7 to 9) to be connected to the
connection piece 3 Is now guided up to the connection piece 3 from the outside, the tip comes
INnto contact with the outer face of the top region 12 extensively and pushes the top region 12 into
the Interior of the cover 8. In the process, the slit arrangement 14 widens and the elastically
deformed portions of the top region 12 bear against the outside of the tip upon further penetration
of the tip of the functional part F. Upon disconnection and resultant removal of the tip towards the
outside, the top region 12 returns to the initial state according to Figure 7 again.

[0034] The connecting device according to Figures 10 to 12 corresponds substantially to the
above-described connecting device according to Figures 1 to 9. Functionally identical parts and
portions are provided with the same reference signs with addition of the letter a. In order to avoid
repetitions, reference is made to the disclosure for the embodiment according to Figures 1 to 9.
The connection piece 3a corresponds substantially to the connection piece 3 of the connecting
device according to Figures 1 to 9. The cover 8a and the valve body 11a are formed identically
to the cover 8 and the valve body 11 according to Figures 1 to 9. The cover 8a can In particular
have been connected cohesively to the base portion 7a by welding. Particularly advantageously,
the cover 8a Is connected releasably to the base portion 7a of the housing, in particular by way
of a screw connection. This makes it possible to easily exchange the valve body 11a.

[0035] The cover 8 and the covers 8b and 8c, described below, of the embodiments according
to Figures 13 to 20 can also — depending on the embodiment — be connected releasably or non-
releasably to the respective base portion 7, /b, 7c. The releasable connection takes place
advantageously by way of a screw connection.

[0036] An essential difference of the base portion 7a from the base portion 7 Is that the base
portion 7a Is provided, next to the conical supporting face 18a for the base ring 16a of the valve
body 11a, with an integrally formed, annular mating shoulder 20 which projects in a cylindrical
manner into the internal contour of the valve body 11a towards the top region of the valve body
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11a. The mating shoulder 20 Is provided with a planar end face 21 that extends radially relative
to the longitudinal centre axis L. The mating shoulder 20 serves as a stop for the tip of the
functional part F, such that the penetration depth of the tip of the functional part into the connection
piece 3a iIs limited. The tip of the functional part F is provided with a complementary planar end
face which 1s extended radially with respect to the longitudinal centre axis L in the connected state
of the functional part and accordingly rests in an extensive and flush manner on the end face 21
of the mating shoulder 20 (Figure 12).

[0037] The fact that the mating shoulder 20 limits the penetration depth of the tip ensures that
the valve body 11a is not deformed too greatly, which could result in damage to the valve body
11a. Moreover, the limiting of the penetration depth of the tip ensures that the tip does not become
wedged In the region of the passage of the connection piece 3a, and so the functional part,
INcluding the tip, can be disconnected without great application of force.

[0038] The valve device according to Figures 13 to 16 has a connection piece 3b which Is
fastened to a base portion of the housing iIn a manner that is not illustrated in more detalil.
Functionally identical parts and portions of the connecting device and of the connection piece 3b
are provided with the same reference signs with addition of the letter b. In this embodiment, too,
reference Is made to the above-described embodiments Iin order to avoid repetitions with regard
to the functionally identical parts and portions. The differences of the connection piece 3b will be
dealt with In the following text.

[0039] The valve body 11b Is formed as a one-piece elastomer body In the same way as the
valve bodies 11 and 11a according to the above-described embodiments. However, the valve
body 11b has a different shape and a different deformation function. The cup-like or bell-like valve
body 11b Is provided with a top region 12b which is adjoined by a valve casing 15b that transitions
INto a base ring 16b. The top region 12b Is provided with a slit arrangement 14b. The valve casing
15b Is provided, at a distance below the top region 12b, in the region of its internal contour, with
an annular recess 22 which forms an annular flexure bearing in the valve casing. In addition, at
the transition of the valve casing 15b to the base ring 16b, a radially outwardly extended annular
step 1s provided, the wall thickness of which iIs less than the wall thickness of the valve casing
15b. As a result, a further annular flexure bearing 1s formed. Finally, in the direction of the top
region 12b, the valve casing 15b transitions into the top region 12b likewise with a narrower
annular casing region. In this region, too, an annular flexure bearing iIs accordingly perforce
formed. Accordingly, folds or inversions arise in the region of the described flexure bearings as
soon as an axial force 1s exerted on the valve body 11b from the outside. In this case, the flexure
bearings are coordinated with one another such that, upon axial compressive stress being applied
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to the top region 12b from the outside by a tip of a functional part F, first of all the top region 12b
and the valve casing 15b are pushed axially inwards in a substantially non-deformed manner,
with the flexure bearing being deformed In the region of the base ring 16b (Figure 14). In the
process, a corresponding portion of the valve casing 15b merely comes into abutment against an
end face of the base portion of the housing In the indicated manner, such that the valve casing
15b cannot be pushed axially inwards further. The deformed flexure bearing in the region of the
pbase ring 16b perforce exerts an axial opposing force on the valve body 15b, said opposing force
causing the valve body 11b to return elastically into the unloaded initial state according to Figure
13 after removal of the compressive stress. If the tip of the functional part F now penetrates further
iInwards into the connection piece 3b — as can be seen in Figures 14 to 16 — the flexure bearing
now collapses In the region of the top region 12b, wherein the narrower annular step in the top
region 12b is elastically deformed. An inner side of the top region 12b perforce bears against the
Internal contour of the valve casing 15b in the region of the recess 22 on account of the expansion
of the supporting arrangement 14b, with the result that the top region 12b 1s pushed inwards and
downwards. The valve casing 15b is displaced against the inner wall of the cover 8b, with the
result that the valve casing, including the top region 12b, bears In a substantially extensive
manner against the external contour of the tip F.

[0040] When the tip F I1s extracted, the valve body 15b returns to the unloaded initial state
according to Figure 13 again.

[0041] The connection piece 3¢ according to Figures 17 to 20 is likewise provided in a connecting
device as illustrated in Figures 1 and 2. Functionally identical parts and portions are provided with
the same reference signs with addition of the letter c. In order to avoid repetitions, reference is
additionally made to the disclosure of the above-described embodiments. The connection piece
3¢, too, has a cover 8c which Is firmly connected In a releasable or non-releasable manner to a
pase portion 7c of the housing. The cover 8c has, In its end region remote from the base portion
/c, a passage, which is enclosed by a peripheral region that is provided with connecting profiles
9c, In the present case In the form of Luer lock profiles. Integrated in the connection piece 3c Is a
valve body 11c which is in the form of a one-piece elastomer component. The valve body 11c has
a top region 12c¢ which closes the passage through the cover 8c and is provided with a slit
arrangement. The base portion 7c Is provided with a mating shoulder 20c for limiting the
penetration depth of the tip of a functional part F embodied as a male Luer lock part. The mating
shoulder 20c has an end face 21¢ on which the end face of the tip bears in the connected state.
The valve body 11c is provided with an annular flexure bearing at the transition of the valve casing
15¢ to the base ring 16¢. The base ring 16c¢ Is provided, In the region of its inner side, with two
annular steps 24, which are formed such that, in the event of axial compressive stress being
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applied by the tip of the functional part F, the valve casing 15c¢ can kink annularly and accordingly
be elastically deformed both in the region of the base ring 16¢ and at the transition between the
top region 12c and valve body 15c¢. In order not to prevent the inversion or Kinking inwards in the
region of the base ring 16c¢, a stepped annular groove 23 Is provided at the transition between the
mating shoulder 20c and a radial annular shoulder of the base portion 7c, said annular groove 23
forming an annular free space. The stepped annular groove 23 extends axially into the base
portion /¢ and has, at a distance above its bottom, an annular ledge (not designated further), on
which a first annular step 24 of the valve casing 15c¢ axially impinges in the event of an axial
deformation of the valve body 11c. Upon further axial deformation, the valve body 11c deforms
further at the transition from the valve casing 15c¢ to the base ring 16¢, with the result that the
displaced material of the valve casing 15c protrudes into the free space 23, as can be seen from
Figures 19 and 20. As a result of the widening of the slit arrangement, the tip of the functional part
F can impinge on the end face 21c of the mating shoulder 20c. The top region 12c¢c bears against
the outside of the tip, as can be seen Iin Figure 20. Upon disconnection of the functional part F,
the tip Is removed from the passage again, with the result that the valve body 11c¢ returns to the
unloaded initial state according to Figure 17 again.
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Patentkrav

1. Forbingeisesindratnng i st medicinsk infusionssystem med et forbindsisaes-
stykke (3}, som omiatier en forbindelsasproti (8} 4 forbindelise at en funklions!

ged (B al infusionssystemes!, o med of slastisk tieksibeilt, koplignends ventille-

geme (11} der er anbrag! { Torbindeisassivikiket (3 og som omiaiier et ventiihus

{15} og et lagformeat avre omrade (12), der er forsynet med et spalteindreining

{14}, og med en formstabil basisseldion {7}, pa hvilken an basisring (18} af ven-
inuset (15) ar understgtiet, og som & fast forbundst med forpindaisasstykkat

{3}, kKendetegnet ved, at ventihusst (15} 1 ikke belasiel starililstand omiatier en

puel indvendig kontur, der startende fra det lagformeds pyre omrade (12} forst
og fremmeast udvides | retning &l basisringen (10} og derefier ndsnagyres gen
under danneise af et G-lignende indre isengdesnit, hvilket ventithus (15) omifatl-
ter en ferste vaegsekiion, der stader op il det avre omrade (12), som udvider
sig pa en kaglestubformet made og har en konstant tyvkielse, hvortil en central

farste veaagsektion stader op | retning at pasisrngen (1), VIS navendige vaeg

forigbear oyiindgnsk og koeaksialt med en central issngueakse L, og hvis yaervasg
forigber buet imngere udad | reining af basisringen {16}, g hvor den cantrale
vaegsekhion stgder op fi en Dasissievasgsekion, der omfatier basisringen {16},
g 1 hvilken den indvendigs vaag tispidser Konisk nedad fra den cantrale vaags-

axhion i hasissektionan,

<. Forpinceisasindrainingen ieige kray 1, kendstegnet ved, at en veeg at ven-

tithuset {15) fortykkes fra det pvre omrade (12) §i basisringan {18},

3. Forpindeisesindreatning deige krav 1 ellgr 2, kendetagneat ved, at af koniakl-
araal (18} at Dasisringen (18} ar dannet mindst delvis kKonisk, og at den formsta-
nile basissekiion (V) er udformet! pa en komplementasr konisk made i fiad un-

derstatning af basisringan (18} pa basissaklionan (7).

4. Forbindeisaesindreining feige of af kravene 1 i 3, kendstegnet ved, at an

yifre flade (13) af det lagformede gvre omrade (12} o dannet pa en plan made

og Hugter med en pariter kant af forpindeisassiykiket (31
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5. Forpindeisasindraining twige et al kravene 1 il 4, Kendetegnet ved, at en
ndadrettet kontur (19) af det agformede avre amrads {(12) er dannet p3 en

kuppsalagtia made.

g. Forbindeisesindreining ifaige indiadningen il Krav 1 elier iipige of at de fore-
gasnde krav, kendetegnet ved, at den formstabile basissakiion (Va, 7¢) omial-
ler en nngrormet modsatl skuider (20, 20¢), der rager ind | hasisringsn {(1ba,

16¢) af ventithuset {(15a, 15¢) tretning af det gvre omrade (123, 12¢)

. Forpindeisesindrainngsn ipige krav o, Kendetegnet ved, at den modsatia
skuider (20, 200} har en plan endsfiade (21, 21¢), der er arigntereat radiail { for-

-
?

noid i en central laengde {L) af forpindeisassiykiket (3a, 3¢

3. Forbindeisaesindreining iaige Krav © aller 7, kendetegnet ved, at Dasissakil-
anan (7o) amfatier en ringformest rifle (23}, der omaiver den modsatie skuider
{(Z0C), 1 hwvitken ventihuseat (12¢) delvist rager g 1 ved en slastisk deformation

00 som danner et rt ringforme! rum ved an ikKke belasiet udgangstiistand at

ventitiegemst {(11¢).

¥, Forbindeisesindretnngen dgige kray 8, kendetegnet ved, at den rngiormea-

de rifle (23 omialler en innvis nngiormet profi

18, Forpmceisesndretnmg eige indiedningen i krav 1 ailer #ipige el af de fo-
regaands krav, kendstegnet ved, at en indvendig kontur af vertilhusst (150}

an afstand fra det indre omrade af det avre omrade (12b) er forsynst med en

radiail udad straakkende ningformel fordybning (22, qer isser definerer et o@-

Mngsige i ventiinusst (100 ved siastisk deformation at ventiliegemaet (110

1. Forbindeisesindretningen ipige Krav 10, kendetegnet ved, at basisnngen
{16h} omfatier en ringformet skulder med of fortyndet vaegomrade, der er ud-
formet saledes, at ventithuseat {150} vad aksial komprassionsspaanding af ventil-
egemet (11b) fra det avre omrade {(12b) undergar en asksial inversion | omradst

af pasisringen {(1Gh).
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12. Forbindelsesindreining ifpigs ot af de forsgaends krav, kendetegnet ved,

at ventithuset (15) gr dannet pa en rotationssymmetrisk made, og det pvre om-

rade (12) er dannst pa en rotationsasymmetrisk mads, isssr pa en oval mads,

13, Forbindsisasmareiningen fdgige Krav 12, kendstegnet vad, at gpallemarst-

ningen {14) er indfert langs en tvaergaende udstraskning af det avre omrade
(12},

14, Venlillegemea til en forbindeisasindreining ifpige et af de foregaende krav,
nvilket vertillegeme gr udformet! pa en slastisk fleksibel og koplignends mads
oq er forsynet med ef gvre omrade og et ventithus, som er beskrevet | raskkene

Cmindst an af de foregasnde Kray,
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