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A method of connecting two conduits, and a clamp suitable for said method

@ A method of connecting two conduits, each conduit comprising at a free end thereof a ferrule, wherein a gasket is
provided between the ferrules of the conduits and a clamp is used to clamp the ferrules together, said clamp
comprising two arms, each arm comprising a recess for receiving a circumferential section of the ferrules.

The problem of gasket bulging caused by a temporary increase in temperature and incomplete reversal to the
original state is reduced by providing a resilient element in the recess of at least one arm of the clamp between

said at least one arm and the ferrules.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de
techniek en schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende

stukken.
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A method of connecting two conduits, and a clamp suitable for said

method

The present invention relates to a method of connecting two
conduits, each conduit comprising at a free end thereof a ferrule,
wherein a gasket is provided between the ferrules of the conduits and
a clamp is used to clamp the ferrules together, said clamp comprising
two arms, each arm comprising a recess for receiving a circumferential
section of the ferrules.

It is known in the art to connect two conduits each comprising a
ferrule. A ferrule comprises a flange that tapers to a reduced
thickness towards the circumference of the flange. A gasket is
provided between the two opposing parallel first surfaces of the
flanges. The gasket is a disk of elastomeric (resilient) material,
such as EPDM, and has a through-hole with a diameter that is slightly
larger than the inner diameter of the ferrules. By clamping the
ferrules together by pressing the clamp against second surfaces of the
flanges that provide the taper, the gasket is somewhat compressed. As
a result of the compression of the gasket, the diameter of the
through-hole of the gasket is reduced. The objective is that when the
ferrules have been clamped together, the through-hole of the gasket
has the same diameter as the inner diameter of the ferrules, i.e. the
inner surface of the through-hole of the gasket after clamping is
flush with the inner wall of the passage provided by the ferrules.
This helps to avoid that dirt accumulates at the location of the
gasket, and also the flow resistance of liquid passed through the
connection is not affected, i.e. there is no pressure drop at the
joint. The latter may be in particular significant in case there are
several connections, each with a pressure drop.

The above method is in use in biotech plants and in particular in
pharmaceutical plants. There it is often required to sterilise the
equipment containing the connection provided by the two clamped
ferrules. To this end steam is passed through the conduits, e,g. at
121°C and about 2 Bar steam pressure. As a result of the resulting
thermal expansion, the gasket is compressed even more and bulges into
the lumen of the connection. Being resilient material, it should
return to its original shape once the temperature is back to the

regular operating temperature, but it has been found that this is
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often not the case. As a result, the edge of the hole of the gasket
protruding into the lumen of the connection results in a pressure
drop. In addition, protruding material of the gasket is vulnerable and
may break off, which is undesirable. The problem of bulging, which
increases with the number of sterilisation operations, exists even if
a torque wrench is used to close the clamp to the intended strength so
as to have inner surface of the through-hole of the gasket the flush
with the inside of the conduits, the torque wrench preventing over
tightening which could exacerbate the problem.

The object of the present invention is to provide a method in
which the problem of gasket bulging caused by a temporary increase in
temperature, such as in case of sterilisation, is reduced.

To this end, a method according to the preamble is characterized
in that a resilient element is provided in the recess of at least one
arm of the clamp between said at least one arm and the ferrules.

For gaskets that have even been subjected to multiple heat cycles
(steam sterilisation at 121°C and about 2 Bar)) it has surprisingly
been found that the damage is reduced or even absent.

The elastomeric element 1s for example a leaf spring.

An arm of a clamp used in the method according to the invention
may be an articulated arm.

According to a favourable embodiment, the resilient element is an
elastomeric element.

The thickness of the elastomeric element will in general be at
least 0.3 mm. The elastomeric element is for example made of EPDM
rubber. It is for example a rubber band, which is preferably wider
than the combined width of the circumferential edges of the flanges of
the ferrules and the gasket. Thus, at least part of the rubber band
will be in contact with a second surface of a flange of a ferrule.

According to a favourable embodiment, thickness of the
elastomeric element is at least 0.7 mm, preferably at least 1 mm.

This has been found to give both excellent performance with
respect to reduction of the problem, and provides good sealing against
leakage of liquid at the connection for most usage conditions as seen
in practice.

According to a favourable embodiment, the thickness of the
elastomeric element is less than 10 mm, preferably less than 6 mm.

This has been found to give both excellent performance with
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respect to reduction of the problem, and still provides good sealing
against leakage of liquid at the connection for most usage conditions
as seen in practice.

According to a favourable embodiment, the elastomer is silicone.

Silicone was found to have excellent suitability for preventing
damage to gaskets.

According to a favourable embodiment, the recess of at least one
arm of the clamp comprises an elastomeric lining as the resilient
element.

Thus handling of a separate resilient element is avoided, and the
risk of errors during clamping is reduced.

Finally, the present invention relates to a clamp comprising a
first arm and a second arm, each of said arms comprising a first end
section and a second end section and between said first end section
and said second end section a third section, said third section
comprising

— a first wall section extending between the first end section

and the second end section,

— a second wall section extending between the first end section

and the second end section, and

— a third connecting section connecting the first wall section

and the second wall section; a first face of the first wall

section, a first face of the third connecting section and a first
face of the second wall section defining a groove,
wherein the first face of the first wall section and the first face of
the second wall section defining the groove as tapering towards the
first face of the third connecting section,
wherein
at least one of the first end sections is releasably connectable

— to lock the clamp in a first closed state, and

— to open the clamp defining a second state of the clamp;
wherein of at least one arm at least one of i) the first face of the
first wall section, and ii) the first face of the second wall section
comprises an elastomeric lining.

Use of such a clamp for clamping an assembly comprising ferrules
and a gasket has been found to result in less damage to the gasket
when the assembly is subjected to frequent temporary elevated

temperatures such as occurring during sterilisation.
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Preferably both first faces of the wall sections are provided
with the elastomeric lining.

Preferably both arms are provided with the elastomeric lining.

The elastomeric lining is preferably silicone.

An arm of a clamp according to the invention may be an
articulated arm.

According to a favourable embodiment, the first end section and
the second end section are connected using a hinge.

Thus the use of separate arms can be avoided, making the clamp
easier to handle.

The present invention will now be illustrated with reference to
the drawing where

Fig. 1A to Fig. 1D show perspective views of a method of
connecting two ferrules of two conduits; and

Fig. 2A and Fig. 2B show cross-sectional views through an
assembly of two ferrules and a gasket, without a clamp and with a
clamp respectively.

Fig. 1A to Fig. 1D show perspective views of a method of
connecting two ferrules (ferrule 110a and ferrule 110b) of conduits
(not shown for reasons of clarity) using a clamp 150 according to the
invention.

The two ferrules 110a, 110b are separated by a gasket 120 having
a central hole 121 having a diameter that is slightly larger than the
inner diameter of the ferrules 110a, 110b. In addition, the gasket 120
comprises at both faces thereof an annular ridge (ridge 121a is
visible in Fig. 1A) that is received in a corresponding annular recess
(annular recess 111b is visible in Fig. 1A) of the ferrules. This
helps to center the gasket 120 between the ferrules 110a, 110b and
thus to center the hole 121 (Fig. 1B).

A clamp 150 is used to hold the assembly of the ferrules 110a,
110b and the gasket 120 together. In the embodiment shown, the clamp
150 comprises a first arm 151 and a second arm 152. The arms of a
clamp may be separate pieces, but in the embodiment discussed here
they are capable of hinging at first ends of said arms 151, 152 at
hinge 153. The arms 151, 152 are typically made of metal. In the art
such clamping arms are also referred to as shells or clamping members.
The second end of the first arm 151 is forked comprising two prongs to

provide a first aperture 161 that is provided with a threaded rod 154
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capable of hinging about pin 155 held by the prongs at a first end
thereof. The threaded rod 154 is provided with a nut 156 for
tightening the clamp 150.

The second arm 152 also has a forked second end comprising two
prongs providing a second aperture 162 for receiving the threaded rod
154 and to provide a contact surface for the nut 156 when the clamp
150 is tightened.

The first arm 151 comprises a first groove 171 and the second arm
152 comprises a second groove 172 as recesses for receiving part of
the circumference of the assembly of both ferrules 110a, 110b and the
gasket 120 in a closed state of the clamp (the closed state is shown
Fig 1D).

As described so far, this is a normal clamp.

The clamp 150 according to the present invention comprises an
elastomeric lining 157, here of silicone having a thickness of 1.5 mm.

Fig. 1C shows that the assembly of both ferrules 110a, 110b and
the gasket 120 is received in the first groove 171 of the first arm
151 over part of the circumference thereof, in contact with the
elastomeric lining 157.

To clamp the assembly of both ferrules 110a, 110b and the gasket
120 together the second arm 152 is rotated using the hinge 153, the
threaded rod 154 is pivoted so as to receive it in the second aperture
162 of the second arm 152 and the nut 156 is tightened (Fig. 1D).

Fig. 2A and Fig. 2B show a cross—-sectional view through an
assembly of two ferrules 110a, 110b and a gasket 120 without a clamp
150 and with a clamp 150 respectively.

It can be seen that in Fig. 2A before the clamp 150 is applied
the diameter of the hole 121 of gasket 120 is somewhat larger than the
inner diameter of the ferrules 110a, 110b. By tightening the clamp
(Fig. 2B), the gasket 120 which is made of an elastomeric material
such as EPDM is compressed and the diameter of the hole 121 is reduced
accordingly such that it is flush with the inner walls of the ferrules
110a, 110b.

Fig. 2A and Fig. 2B show that a ferrule 110 comprises a flange
212 that tapers to a reduced thickness towards the circumference of
the flange 212. Similarly, the grooves provided with lining 157 of the
arms are also tapered towards the circumference of the closed clamp

150. It has been found that when the clamped assembly as shown in Fig.



2B 1is subjected to elevated temperature and pressure repeatedly (e.g.
as 1s necessary during sterilisation with steam), the gasket 120 that
is compressed even further during such an operation causing the
diameter of the hole 121 to be reduced even further (effectively
bulging into the passage provided by the assembly) will return to the

original (flush) state reliably and repeatedly.
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CONCTLUSTES

1. Werkwijze voor het verbinden van twee leidingen, waarbij elke
leiding aan een vrij uiteinde daarvan een flensbus omvat, waarbij een
pakking (120) tussen de flensbussen (110a, 110b) van de leidingen
wordt voorzien en een klem (150) wordt gebruikt om de flensbussen
(110a, 110b) samen te klemmen, waarbij de genoemde klem (150) twee
armen (151, 152) omvat, en elke arm een uitsparing (171, 172) omvat om
een omtreksectie van de flensbussen (110a, 110b) op te nemen;

met het kenmerk, dat een veerkrachtig element (157) is voorzien in de
uitsparing (171, 172) van ten minste één arm van de klem (150) tussen

de gencemde ten minste ene arm en de flensbussen (110a, 110Db).

2. Werkwijze volgens conclusie 1, waarbij het veerkrachtige element

(157) een elastomeer element is.

3. Werkwijze volgens conclusie 1 of 2, waarbij de dikte van het

elastomere element ten minste 0,7 mm is, bij voorkeur ten minste 1 mm.

4. Werkwijze volgens een van de conclusies 2 of 3, waarbij de dikte
van het elastomere element minder dan 10 mm, bij voorkeur minder dan 6

mm is.

5. Werkwijze volgens een van de conclusies 2 tot 4, waarbij het

elastomeer silicone is.

6. Werkwijze volgens een van de conclusies 2 tot 5, waarbij de
uitsparing (171, 172) van ten minste één arm van de klem (150) een

elastomere bekleding (157) als het veerkrachtige element omvat.

7. Klem (150) die een eerste arm (151) en een tweede arm (152) omvat,
waarbij elk van de genoemde armen (151, 152) een eerste
uiteinde-sectie en een tweede uiteinde-sectie en tussen de genocemde
eerste uiteinde-sectie en de gencemde tweede uiteinde-sectie een derde
sectie omvat, waarbij de genoemde derde sectie omvat
— een eerste wandsectie die zich tussen de eerste uiteinde-sectie
en de tweede uiteinde-sectie uitstrekt,

— een tweede wandsectie die zich tussen de eerste uiteinde-sectie
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en de tweede uiteinde—-sectie uitstrekt, en
— een derde verbindende sectie die de eerste wandsectie en de
tweede wandsectie verbindt; waarbij een eerste zijde van de
eerste wandsectie, een eerste zijde van de derde verbindende
sectie en een eerste zijde van de tweede wandsectie een groef
definiéren,
waarbij de eerste zijde van de eerste wandsectie en de eerste zijde
van de tweede wandsectie de groef definiéren als taps—-toelopend naar
de eerste zijde van de derde verbindende sectie,
waarbij
ten minste één van de eerste uiteinde-secties losmaakbaar kan worden
verbonden
— om de klem (150) te vergrendelen in een eerste gesloten
toestand, en
— om de klem (150) te openen en zo een tweede toestand van de
klem (150) te definiéren;
met het kenmerk, dat van ten minste één arm (151, 152) ten minste één
van 1) de eerste zijde van de eerste wandsectie, en ii) de eerste

zijde van de tweede wandsectie een elastomere bekleding (157) omvat.

8. Klem (150) volgens conclusie 7, waarbij de eerste uiteinde-sectie
en de tweede uiteinde—-sectie zijn verbonden onder gebruikmaking wvan

een scharnier (153).
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ABSTRACT

A method of connecting two conduits, each conduit comprising at a free
end thereof a ferrule, wherein a gasket is provided between the
ferrules of the conduits and a clamp is used to clamp the ferrules
together, said clamp comprising two arms, each arm comprising a recess
for receiving a circumferential section of the ferrules.

The problem of gasket bulging caused by a temporary increase in
temperature and incomplete reversal to the original state is reduced
by providing a resilient element in the recess of at least one arm of

the clamp between said at least one arm and the ferrules.
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Schriftelijke Opinie
Octrooiaanvrage 2016906

Onderdeel 1 Basis van de schriftelijke opinie

Deze schriftelijke opinie is opgesteld op basis van de op 7 juni 2016 ingediende conclusies.

Onderdeel V Gemotiveerde verklaring ten aanzien van nieuwheid, inventiviteit en

industriéle toepasbaarheid

1. Verklaring
Nieuwheid Ja: Conclusie(s) 3-5

Nee: Conclusie(s) 1,2,6,7,8
Inventiviteit Ja: Conclusie(s)

Nee: Conclusie(s) 3-5
Industriéle toepasbaarheid Ja: Conclusie(s) 1-8

Nee: Conclusie(s)

2. Literatuur en toelichting

In het rapport betreffende het onderzoek naar de stand van de techniek worden de volgende

publicaties genoemd:

D1: US 3828403 A (PERRIN D) 13 augustus 1974

D2: US 3432189 A (AEROQUIP CORP) 11 maart 1969

D3: GB 552080 A (CHEMA MFG COMPANY LTD) 22 maart 1943
D4: US 5380052 A (QUIKCOUP INC) 10 januari 1995

D5: WO 2009/146764 A (HANSEN BERND) 10 december 2009

D1

uit D1 is een werkwijze voor het verbinden van twee leidingen (“pipe coupling 10", figuur 8),
waarbij elke leiding (12,14) aan een vrij uiteinde daarvan een flensbus omvat, waarbij een pakking
tussen de flensbussen van de leidingen wordt gebruikt om de flensbussen samen te klemmen,
waarbij de genoemde klem twee armen (16,18) omvat , en elke arm een uitsparing omvat om een
omtreksectie van de flensbussen op te nemen, waarbij een veerkrachtig element (seal member
110,112) is voorzien in de uitsparing van ten minste één arm van de klem tussen de genoemde
ten minste ene arm en de flensbussen (kolom 4, regels 18 t/m 44).

Hiermee zijn de maatregelen volgens conclusie 1, evenals de maatregelen volgens conclusies 7 en

8, van de aanvrage uit D1 bekend. Conclusies 1 en 7-8 zijn niet nieuw.

Ook de maatregelen volgens conclusie 2 (“rubber seal”, abstract) en conclusie 6 (figuur 6) zijn uit
D1 bekend.

De maatregelen volgens conclusies 3 t/m 5 zijn voor zover niet bekend uit D1 voor de hand

liggende keuzes van de vakman en worden niet inventief geacht.



Schriftelijke Opinie
Octrooiaanvrage 2016906

D2-D4

Uit elk van de documenten D2 t/m D4 zijn tenminste de maatregelen van conclusies 1 en 2 bekend:
D2: zie abstract; kolom 1, regels 23 t/m 31). De klem omvat daarbij een veerkrachtig element
(“elastomer gasket 16", figuren 1 en 2) in de uitsparing van de armen van de klem. De
maatregelen volgens conclusie 2 zijn daarmee eveneens bekend.

D3: kolom 1, regels 12 t/m 40; figuren 1 t/m 4, “rubber ring 30"

D4: “gasket 21", kolom 5, regels 3 t/m 14; figuren 1 t/m 5.
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