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(57) Abstract: The invention relates to a connection seal
which is economical to produce and easy to mount. Said
connection seal is combined with a transversal opening
which is arranged in front of an auxiliary pipe which is
disposed in the pierced wall of the main pipe, a shaft or
similar and the diameter thereof can vary considerably.
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der durchbohrten Wand einer Hauptrohrleitung, eines
Schachtes oder dergleichen angetroffen wird und deren
Durchmesser betrdchtlich schwanken kann.
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Conngcfer Seal Comprising Ratchet Teeth

Specification

The invention relates to a connector seal device as defined i the prealﬁble to
patent claim 1, for a branch pipe in combination with a transverse opcﬁing, such as can
be found in the pierced wali of a main pipe, a shaft, or the like, for which the diameter

can fluctuate -cdnsiderah!}-f. |
A connéctOI seal device of tb;is type is knom from reference EP 0 795 712 B1.
.The sealing effect of this connector seal dcviée is excellent. Itis thergfore the object
of the present invention to provide an élteﬁiaﬁve, but similarly effective connector seal
device, which can be produced cheagly and can be im@led quickly:
This object is solved with the features described in the claims and based on the
aforeméntioned design for the connector seal device.
In detail, an elastomer mnsert 1 the :fs.hape‘of a hollow plug is provided for the -
transverse opening, whcreiﬁ thJs nsert 1S ﬁtt;:;d with a relatively soft, tgbular sealing
 wall region into the transverse openin;g, such that once it is pressed on the transverse
opening in the pipe wall is sealed as a result of the harder material of the pipe union.
The e]astofner msert 1s brovided. with a suppox;ting collar, which forms an end stop on
the main pi;;e, arqund the complete the tﬁnsveme opening, ang 1S preferébly
.cofnposed of a softer mat-eriai than the material for the tubular seahing wall region.

The pipe union is also made of a harder material than the elastomer insert, so that it
can press the insert with sufficient force against the pipe wall of the transverse

opening during the assembly of the connector seal device. The elastomer wsert -
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‘comprises a region with tapered inside surface provided with locking n'xig zones. Ina
similar manner, the pipe union has a tapered region on the outside surface, which 1s
also provided with locking ring zones. The individual locking ring zones have slanted

surfaces, inclined in insertion direction of the parts, so that the slanted surfaces
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" can ghide along each other when the slanted surfaces of the pipe union hit the slanted

(0005]

[0006]

surfaces of the elastomer insert dtuing the assembly, thereby resulting in a ratchet-type
engagement of the locking ring zones when the pipe union 1s pushed into the opening in
the elastomer insert. The locking rmg zones are provided with a sliding agent, which can
either be applied at the factory or at ﬂ'lc construction site. By pushing the pipe union-
gradually into the opening in the elastomer insert, the pressure exerted onto the elastomer
insert is gradually increased until the force of reacﬁon 1s high enough to prevent a further
pushing into each other of the parts, thereby so-to-speak forming an end siop for the pipe
union. i ‘
| In the fully assembled state, the basic surfaces of the elastomer 1nsert and the pipe
union are arranged substantially concentric to each other. To cncoﬁage this
concentric assembly, guide surfaces can be prOVided on the elastomer insert and the
pipe umon. Guide surfaces of this typc can be provided along the inside
circumference of the opening in the elastomer msert, 1n the region of the supporting
collar, and along the outer circumference of the piﬁe union, in the region of the
transition betwéen cngagement end and sleeve end. Axial guid_igg, devices in the form
of axial grooves in the elastomer insert and in the fdi"m‘c;f axially extending ridges on
the pipe unton can be pmvided. alternatively or additionally. These guiﬂing devices
serve to avoid a slanted positioning during the assembly of the pipe union and the
elastonmer nsert.
Accordimg to one modified version of the invention, a second hollow-plug type

-elastomer msert of in par.t relatively soft matenal, provide& with locking ring zones, is
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fitted into the transverse opening from the inside of the main pipe. Furthermore ........... SO

provided is a hollow press-on cone with locking ring zones that maich those on the
pipe umon. This sp ec:al embodiment is particularly suitable for use with pipes
provid.ed withi an inside hner for which the coating on the pipe side 1s cut during the
subsequent insertion of the transverse opening into the pipe and for which the

transition between concrete core material and inside liner coating cannot be re-sealed

“easily.

'The modified version of the invention is helpful in that case because this critical

location is covered by the second elastomer insert. The hollow press-on cone 1S
provided for pressing the second elastomer insert in the region of the transverse
opening against the pipe 1-uvall, wherein this cone is prefefab ly pmvide;i with a
supporting flange that fits itself against the support collar on the second elastomer
insert. In the case of aggressive media, the transverse opening ¢an be protected by
applying a coating, wherein the critical transition' zoné fo the inside liner of the pipe is

protected by the second elastomer insert against contact with the aggressive media.

~ The pipe union can also be provided with a pipe extension, whach fits against a ning-

shaped seal in the region of the second elastomer 1nsert or thc, hollow press-on cone,
thereby foﬁnjng a seal.

Accerding to one embodiment of the invéntion, the connector seal device
according to the invention is provided with at least one sealing rope of a material
capable of swelling. ‘A rope of this type éan improve the sealing effect as a resuit of |

the material swelling up, wherein the material of the sealing rope should swell up in
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particular when coﬁling in contact with water. A self-sealing effect can thus be
achieved if moisture exits from the pipes or enters the pipes from the outside.
According to a different modification of the invention, the rope of scaling material
capable of swelling is arranged inside a ring-shaped groove in the locking ring zone.
A rope of this type can be pr&seﬁ‘t in the lockiﬁg ring zone of the hollow-plug
elastomer insert as well as 1 the locking ring zone of the pipe upion.

A different advantageous option for providing a subsequent andfor additional seal
calls for providing the connector seal device with at least one sealing element that can
be activated by heat. A simple and effectii/e seal 'can be created according to a further

modification of this embodiment by activating a sealing element, which contains a

 material that increases in volume as a result of heat. Owing to the increase m volume,

existing gaps can be filled directly by the sealing material of the sealing clement, or

other parts of the connector seal device, in parti‘c:ular wall regions of the pipe union
and the elastomer msert, can be pressed together. The necessary activation heat can be
generated easily by means of an electric resistance heater, as shown with a further
modification of the embodiment.

According to one embodiment of the invention, at least-one ﬁressure SCNSOT 1S
provided for detennﬁﬁng the contact pressure on one of the parts of the connector seaj
device. With this pressure sensor, it is possible to check whether a destred contact
pressure of the parts or a pressure necessary for the sealing effect is achieved for the

connector seal device, so that possible leaks can be detected, for exampie during the

assembly of the element or prior 1o the start of operations.
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According to one' advantageous modiﬁqation, several pressure sensors m particular

~ can be provided for determining the contact pressure, wherein these sensors are
anrangeci uniformly épaced apart in circumferential direction of one of .the parts of the.
connector séal device. Differences in thf: measured pressure values the allow
determining whether the parts of the connector seal device were joined with a
suﬁ'iciently uniform sealing force. Various options exist for arranging pressure
sensofs of this type. The at least one pressure sensor can thus be arranged on or in the
elastomer msert. In the same way, one or several sensors can also be present on or n |
the pipe union. Also possibie is an.a.rmngelﬁf;nt on or in the press-on cone for the
above-described modified version, which is provided with a second elastomer insert,
and/or on or in this second elastomer msert.
If the connector seal device has a ring—shaped seal, the PIessure sensor or SENnsorIs can.
also be arranged on or in this ring-shaped s.eal, thereby making it possible to check for
the correct éeaﬁng of this seal and/or the parts'ot; the connector seal device, sealed
therewith.

(00010} -According to yet another embodiment of the invention, at least one transponder
and/or one datzi carrier is provided for d‘etecting; .stbring and/or transmitting measuring
values from one of the parts fof the connector seal device. The transponder and/or
data carner thus pcrmité checking whether a &esired mcasuring value 1s obtained or
one that ts required for the function of the parts of the connector seal device, for

example to detect possible leaks during the assembly of the connecior seal device or

prior to the start of operations. According to one advantageous modification, several
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trahsmndﬁrs and/or_&ata carriers in particular can be provided for detecting the
measuring valiles, wherein these are arranged umiformly spaced apart in
circumferential direction on one of the parts of the connector seal devic'e; Possibiy
existing differences between the measuring values thus make it possible to determinc.
whether the parts are joined with a sufficient!y uniform sealing force. Several options
exist for the arrangement of such transponders and/or data carriers. For example, the.
at least one transponder and/or ;iata carrier can be arrahged In oi' on the elastomer
insert. ' In the same way, one or several transponders and/or data carriers can also be
provided on or in the pipe union. Also poséible is-an arrangement on or m the press-
on cone for the above-explained modification \#ith a second elastomer insert, and/or’

on or in this second eclastomer insert. If the connector seal device 1s provided with a

~ second ring-shaped seal, the transponder or transponders and/or the data carrier or data

carriers can also be arranged on or in this seal, which makes it possible to check the

correct seating of this seal and/or the parts of the connector seal device provided with

‘this seal.

The invention is described with the aid of exemplary embodiménts, which show
in:
Figure 1 A section through the edge of an elastomer 1nsert;

Figure 2 A section through the edge of a pipe union,;

Figure 3 A fully assembled connector seal device;
Figure 4 A. connector seal device for pipes with inside hiner;
Figurc 5 A variant of the connector seal device for pipes with inside liner;
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Figure 6 A modified version of the pipe union shown 1n Figure 2;

Figure 7 A modiﬁed version of the elastomer insert shown m Figure 1;

Figure 8 A'modiﬁed version of the connector seal deyice shown in Figure 3,

provided with a sealing 'elenzmt that can be activatcd;

Figare 9 A detail of the connector seal device with an alternative amrangement

of a :;,t;aiing element that can be activated, and

Figure 10  An enlarged detail of a modified version of the embodiment shown

in Figure 5.

We refer to Figﬁre 1, which shows a hollow-plug type elastomer insert 10,
inserted into a transverse opening 2 that is subsequently inserted into a main pipe 1,
wherem pipes of this type can be clay pipes or concrete pipes. Reinfq‘rced areas 8 are
provided in the laﬁer case, which are shown herein as transverse and longitudinal
reinforced areas. These reinforeed areas 8 can also be cut during the cutting of the
tmﬁsverse opemng 2, whjch fs one of the reasons why it 1s generally not possible to
create a transverse opening 2 with precise dimensions, mea!.-ling the individual |
diameter can be uregular, and the diameter can differ from case to case. The same
difficulties are encountered with the walls of shafts.

The hollow-plug type elastomer insert 10 comprises a sealing wall region 11 and

- a flange or support collar 12. The sealing wall region 11 bas an outside surface 13 and
a tapg;t'ed inside surface 14.
On the whole, the outside surface 13 1s adapted to the diameter of the transverse

opening 2, meaning it has a cylindrical or slightly conical shape with an axial length
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co;respéhding to the le:igth of the transverse opening 2, wherein the length at least
covers the region where the reinforccd.aréas 8 are cut. The inside of the elastomer
insert 10 contains a centeriné section 15 in addition to the tapered inside surface 14.
The tapered inside surface 14 is provided with saw-tooth shaped locking ring zones -
16,‘33 seen in the cross section. That is to say, they respectively have a surfacé 16a
which is inclined more (shown on the top in the drawing) and a surface 16b which 1s
inclined less. In addition to the ring-shaped teetﬁ, 1in g—shaped intermediate spaces 16¢
are consequently also formed between fhe teeth. Tﬁe outer surface 13 of the elastomer
insert 10 can furthermore be providéd with barb-shaped projection 19., which fit
against the transverse opening 2 as seen 1 ixzserti;:ﬁn. direction IN for the elastomer
insert 10, and block the movement for pulling out the elastomer inseﬁ 1 0.

The support collar 12 is on the whole shaped in the manner of abell or also a
saddle, such that it can suppért itself along the outer circumference 3 of pipe 1. The
éad(ile shape fesults from the pipe curvature of the main pipe 1. Notched areas 17 are.
provided for a flexibte support of the sup-port.collar 12 along the edge of the transverse
opening 2, so that the bell-shaped suppott collar 12 can assume the shape of a saddle.

The elastomer 1nsert 10 can be composed of material that is composed of difterent '
degrees of hardness. The sealing wall region 11 m that case consists of a softer
material than the region of the locking ring zones 16 and, if applicable, also the
support collar 12. The relatively softer elastomer region 11 thus adapts easter to the

~ irregularities and fluctuations in diameter for the transverse opening 2 that must be

sealed, thus forining a tight seal. The slightl.y mgher material hardness of the locking
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1ing iones 16 1s selected to allow a sliding along other locking r'm_g zones 26. A
somewhat harder SUppoﬁ coilar matenial has a higher resiiicncc, so that it fits more
securely agamst the edge of the transverse opening 2.  For the locking ring zones 16
and the support collar 12, harder matental characteristics can be combined with other
material characteristics (components).

Figure 2 shows t_lle pipe unton 20, composed of a matenal that 1s selected to be
harder than the material for the elastomer msert 10, even its harder component,
wherein this material cé.n be polypropylene (PP), for example, or PVC. The pipe
union 20 is provided with a hollow engagement end 21 and a hollow socket end 22. '
The engagement end Zlcbrnpriées a tapered outside surface 23 as well as a tapered
inside surface 24 The outside surface additionallﬁ compris;s a cyhndncal centering
surface 25. The outside surface 23 1s provided ﬁith locking ring zones 26 which form
a toothing with saw-tooth shaped cross section. The slanted surfaces 26a of the
locking ring zones 26, which are in front as seen in insertion direction IN, are slanted
counter to the insertion ciifection IN whe.n. seen from the wall of the pipe union 20.
The back sﬁrfaces 26b, as seen in Insertion direction, can be inchined counter to the
insertion direction IN, e.g. also seen from the wall of the pipe union 20, 50 as fo

| achieve. a good tooth engagenient. -The surfaces 26b, however, can also be positioned
perpendicular to the insertion direction IN, or can be shghtly inclined in insértion
direction. Ring-shaped intermediate spaces 26¢ are furthermore located between the

locking ring zones 20.

10
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The socket end 22 of the pipe union 20 has a cylindrical inside surface 27 with a
éoove 28 for accommodating a ring-shaped seal that is not shown ﬁerein, agamst .
which the branch‘pipe, also not shown herein, fits in order fo torn a scaied
connection. The socket end 22 can be provided with projections for the cnga_gément
of an assembly tool.

For the assembly of the connector seal device, the transverse openirig 2 1s initiaiiy
prcparcd for the insertion of the elastomer insc;t 10 by applying a chemical reaction
adhesive or a different typé of anti-corrosion material, in particular to cover the
reinforced areas 8 which are cut, wherein the material (adhesive - anti-corrosion

material) can also be applied with the aid of the elastomer insert 10. In that case, the

material is advantageously applied to the outside surface 13 of the elastomer insert 10,

ot the elastomer insert 10 is delivered with a previously applied coating of this type,

" which is protected by a covering foil during the storage and transport. The coating

material aiso functions as shding agent for mserting the elastomer msert 10.

. Alternatively, an actual lubricant can be used in place of the adhesive or anti-corrosion

r00030]

material, as 1s known. .
Following the insertion of the elastomer insert 10 (Figure 1), the pipe union 20

{Figure 2) is pushed 1n insertion direction IN mto the hollow space of the elastomer

insert 10. In the process (Figure 3), the conical surfaces 26a of the locking [Hig ZONes

26 come in contact with corresponding conical surfaces 16a of the locking ring zone

16 on the elastomer insert 10 and engage in the manner of ratchet teeth, so as to

mutually snap info thé,rirxg-shaped grooves 16¢, 26¢. Through a further dispiacement

il
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of the pipe union 20 in insertion direction IN, the elastomer insert 10 is expanded stép~
by-step and, in the process, is pushed with more and more force agaihst the transverse
oi)ening Z‘in the pipe wall. Owing to thé plasticity of the sealing Wall region 11, thus
permits an adaptation to any type of iﬁregqiarify or fluctuation in the diameter of the
transverse opening 2, consgquénﬂy resulting in an excellent seal at this difficult {o seal
location. -

' The i)ipe untion 20 1s advantageously inserted strictly in-axial direction of thé

transverse opening 2 into the hollow space of the elastomer insert 10. Once a specific

insertion point is reached, the centering surfaces 15 and 25 come into play and align

the pipe umon 20 to ensure a precise concentric positioning of the parts relative to
each other.

The elastomer insert 10 can be provided with axial grooves which divide the ring
zones 16 into individu.al ring-zone segments for a precise guidance of the pipe uniomn:
20 inside the hollow space of the elastomer insert 10. Axially extending ribs can

furthermore be provided at the matchin g locations on the pipe union 20, wherein these

ribs engage in the axial grooves on the elastomer insert 10, thus permitting a precise

and centered axial guidance of the pipe unmton 20 during the instaf}a{ion. The teom
"locking ring zone" or "fi11g~3haped groo\)e" in the claims therefore should not refer to
closed (mééning interrupted) geometric forms for these emboc’limenté.

-Adhesive can also be applied to at.least one of the surfaces 14 or 23, provided
with locking ring zones 16, 26, wherein these surfaces are then deltvered protected by

a covering foil, in a similar manner as for the outside surface 13 of the elastorer insert

Sz
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10, which can be delivered already coated with an adhesive and protected by a
covermg foil. A different option for creating a subsequent seal is to fill a re-sealing
material into cavities in the elastomer insert 10. These cavities will open up under

mereased pressure and release the re-sealing material, thereby creating a secondary

seal. Cavities of this type can be provided on the inside, near the end of the sealing

wall region 11.
Figure 4 shows a connector seal device with a second elastomer insert 30 and the |
hollow press-on cone 4€). The second clastomer insert 30 matches the first elastomer
insert 10, with the difference that the supporting collar 32 of the second elastomer
insert 30 1s relatively small and 1s adapted to the inside contourl'4 of the pipe 1 while
the one for the first insert 10 ié adapted to the outside contour 3. The second
clastomer insert 30 is used, above all, if the pipe [ 1s provided with an inside Iiner
coa'ting 5. If a transverse Opem'ngi 1s subsequently cut mto a pipe of thas type and the
bore chamfer is then coated with a coatiné 6, a critical location 7 is created at the |
transition between the layers 5 and 6,.Wherc aggressivé medig could attack. The
location 7 will crack easily because of differences in the heat expansion between core
concrete material and the coating for the mside liner. In that case, thé invention helps

because the second elastomer 1nsert 30 covers this cnitical location 7. The press-on

cone 40 is provided so that the second insert 30 can be pressed on securely and is

therefore pulled into the transverse opening 2 during the assembly of the connector

seal device. The press-on cone 40 in that case is provided with a supporting flange 42

n which a2 hook-shaped tool can engage. Otherwise, the press-on cone 40 1s designed

13
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to match the pipe union 20 with respect to the locking ring zones 26 which engage 1n |

corresponding locking ring zones on the second elastomer insert 30.

- [000351 So-called pipe-traveling robots are used to push the second insert 30 with press-on

cone 40 into the inside 4 of pipe 1. These robots can successively insert the parts 30
and 40 info the transverse opening 2, wherein the hook-shaped tool is used for
pressing on these parts 30, 40. |

[00036] The hook—-shaéed tool forvpressing on the cone 40 can take the form of hook-
shaped grippers, which are pushed through the transverse opening 2 into the pipe
inside 4. A tool qf this type can be embodied similar to an umbrelia without cover,
meaning the hooks can be folded back to rest against the tool shaft when the hooks are

| pushed through the fransverse opening 2 mto the pipe inside 4 Once nside, the hooks

can be extended outward. to make éont;ct with the supporting flange 42 and to press
the ;:one against the sep011d insert 30.

10003 ’7}' . Figure 5 shows a modified version of the connectof seal device, provided with the
second elastomer insert 30. A modified pipe union 50 is used, which is provided with
a pipe extension 51. A ring-shaped seal 52 that cooperates with the pipe extension S’l
1s provided on the second elastomer insert 30, so that the medivm ﬂowixlg through the

pipe 1 and the connector seal device does not come in contact with the wail of the

transverse opening 2.

'[00038} - The seal 52 could also be installed on the inside of the press-on cone 40. Itis

farthermore possible to connect the pipe extension 51 force-locking with the press-on

cone 40, for which a separate connecting piece can also be used. The invention

14
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furthermore peromts a gas-ixnpémwable connection between a secondary pipe and a |
main pipe. .

Figure 6 shows a modified version of the pipe umon 20, shown in Figure 2,
provided with a connector seal device according to the invention. The pipe union 20

shown in Figure 6 is provided with several ropes 43 of a sealing material capable of

swelling, wherem it is particulaﬂy advantageous if the sealing material for these ropes |

43 swells upon coming in contact with water. For the exemplary embodiment, the

ropes 43 of sealing material capable of swelling are respectively arranged between the

surfaces 2Ga, 26b, mnside the ring-shaped grbov'es 26c of the 1.oc£cing ring zone 26.
Figure 7 illustrates a different option of providing a connector seal device with

ropes 43 of this type. The ropes 43 of the elastomer insert 10, showﬁ in Figure 7, are

also arranged instde the ring-shaped grooves 16c¢ of the locking ring zone 16 on the

“elastomer insert 10. Arranging sealing ropes of this tfpe i the region of the locking

r@ng zone, as tHustrated in Figure 6 or Figure 7, 1s édvantagcous because a seai must
be created esyeciélly in this region through nserting the pipe union 20 and the
tesulﬁng expanston and pressing-on of the elastomer insert 10. This seal is to be
improved by re-sealing it with the aid of the ropes 43 of a material that ;is capable of
swelling. .

F;.gure 8 shows a further modification of the connector seal device shown in Figure 3.

The fully assembled connector seal device shown in Figure 8 is additionally provided

with a heat acﬁvated sealing element 44, For this embodiment, the sealing element 44 o

takes the form of a rope fitted around the circumference and arranged in the region of
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the engagement end 21 for the pipe union 20. With the exemplary embodiment shown
in Figure 8, the sealing element 44 extends Speciﬁcally inside the engagement end 21,
below the locking ring zone 26. The sealing element 44 is composed of a material 45

which increases in volume under the effect of heat. Particularly suttable for this is a

rubber or plastic material containing expanding agents, or suitable mixtures of rubber

- and/or plastic material,with expanding agents. It is furthermore advantageous if a

material of this type can vulcanize under the effect of heat, meaning also in connection

with the expanding agent. The matenal 45 can advantzigeously increase tm volume as

a result of foammg, caused by the release of a gas mn the expanding agent due (o the
effect of heat. The material 45 can additionally be surrounded by an elastic or -
expandable wrapper to protect it against environmental influences.

To genm'atc me heatl éffect, the sealing element 44 is furthermore provided with
an electric resistance heater 46 in the form a heating wire that extends on the inside of

the material 45 and is provided with external leads, iiot shown in Figure 8, wherein

- these leads can be connected to an external power source once the connector seal

device is assembled. During the operatiod of the resistance heater 46, the material 45
swells and thus also deforms the adj acent wall region of the locking ring zone 26
which, in ;;articular, blligés outward as a resuit of the swelling of the material 45 and
presses agamnst the locking ring zone 16 of thcf: elastomer insert 10, so as to create a
seal, Figure 8 shows that éucb a sealing element can additionaily or alternatively be
provided 1n the elastomer insert 10, for example on the inside of the elastom_cr Insert

10, below the sealing wall region 11.

16
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Of course, several sealing elements 44 of this type can also be provided in the

elastomer insert 10 and/or the pipe union 20. Furthermore, other outside surfaces of

the elastomer inserts 10 and/or the pipe union 20 can be provided either alternatively

or additionally with a secondary seal, by using 2 suitable arrangement of one or

several sealing elements. "For example, one or several sealing elements 44 can be

-

arranged in the centering section 15 or below the centering surface 25.

The connector seal device shown in Figure 8 is furthermore provided with one or

.-~
LI 2 2

several pressure sensors 49, wherein these sensors 49 are used to detect the contact
gressure of the respective parts. Different options for arranging the sensors 49 exast,
for example by arranging a sensor 49 inside the elastomer insert 10, as shown n

Figure 8. | Pax:tidularly advantageous is the arrangement of several sensors 49 of this

type while spaced apart in circumferenfial directidn on the elastomer insert 10,

~ wherein it is preferable to arrange four sensors 49 of this type along a circle extending

in circumferential direction of the sealing wall region 11, uniformly spaced along the

inside of the elastomer insert 10. During the msertion of the pipe union 20, the sealing

wall region 11 is compressed in radial direction, so that pressure is exerted onto the

sensors 49 and a corresponding measuring signal can be read out. If the measuring
values from the individual sensors 49 differ considerably, it indicates a leak or at least
a poor seal and corrective measures can be taken, for example by correcting the

position of the pipe union 20. Deviations in the received minimum and maximunm

| measuring values of at least 20% to 50% or more, for example, can mdicate that the

. contact pressure along the circumference is uneven and a leak probably exists.

17




wrtwercvydww wwr - r: ccwvrwrhwve i WY W WY o Y Y wew

CA 02565741 2006-11-03

WO 2005/003615 | - PCT/EP2004/007231

Furthermore, 1f the detected contact preé_sme is not sufficiently even, an additional
sealing element 44 can be activated to obt.ﬁin a tighter seal.

[00044] | Figure 8 illustrates a different option for arranging pressure sensors 49 of this

- type, wherein the‘sensors 49 in this arrangement are positioned on the outside surface

of the pipe union 20, in the locking rifxg zone 26 of the engagémcnt end 21, for
example on the outside surface qf a ring-shaped groove 26c, as showﬁ i Figure &.

[00045] Yet another option for an advantageous arrangement of sensors 49 is illustrated 1n
Figure 10. Figure 10 shows a detail of a modified version of tﬁe embodiment, sllown |
in Figure 5, of a connector seal device aécording to the invention. This detail
1lustrates in this Figure shows the region of the connector seal device with the ring-
-shaped seal 52, which cooperates with the pipe extens:ion 5] of the modiﬁed pipe
union 50. The ring-shaped seal 52 is provided with several pressure sensors 49 for
checking the sealing capacity-of the ring-shaped seal 52 and the correct assembly of
the connector seal device, wheremn these sensofs can agamn be arranged uniformif

. ~ spaced apart along the periphery of the seal 52. Four sensors 49 of this type are

preferably used, of which only two sensors 49 can be seen because of the sectional
'rcpresentation n Figm'e 10. With this exemplary embodiment, the pressure sensors 49
are arrangcd on the mside of seal 52. Ac¢cording to one vanant of this embodiment,
the sensors 49 are arranged on the outside of the seal 52. With a ring-shaped seal 52
providéd with .sensors 49, an analysis of the mezisuring values received frofn the

sensors 49 can again indicate whether the seal 52 is seated correctly and does not leak.

18
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The con figurations for the pressure sensors 49, shown in Figure 8 and Figure 10,

[00046]

(00047}

[00048]

000497 °

are only intended as exemplary embodiments and the pressure sensors 49 can aiso be
arranged at other locations on ﬁe connector seal device. It is generally aq.vantageous
if the sensors 49 are émmged at jocationps where a sealing effect must be achieved by
pressing together the surfaces of vartous parts.

The connecfor seal device shown in Figure 8 is furthermore provided with one or .
several transponders and/or data carriers 59 for detecting, storing and/or transmitting

measuring values from the respective parts, wherein different options exist for
arranging the transponders and/or data carriers 59. For example, a transponder and/or

data carrier 59 can be arranged on the inside of the elastomer insert 10, as shown

Figure 8. In that case, 1t 1s parbicularly advantageous that deviations from the

measured mimimum and maximum values of at least 20% to 50% or more, for
example, indicate that the contact pressure along the circumference 18 not uniform |
enough and that 2 leak probably exists. Furthermore, once it is determined that the
detected contact pressure 1s not sufficiently 'unifd,rm, a sealing element 44 can be
activated to obtain an improved seal.

Figure 8 shows a different option for arranging transponders and/or data carriers
59 of this type. With this type of arrengement, the transponders and/or the data
carriers 59 are located 1nside the pipe unon 20.

The pressure sensors (49}, the wansponders and/or the data carriers (59) can

advantageously be used to test whether a measuring value that is required for the

fimction of the connector seal device parts {10, 20, 30, __40, 50) can be achieved. This

N\
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can be done during the assembly of the connector seal device, but also during the
msfallation, the initial 0p§ration, and/or while the connector seal device is in use.
Figure 9 sﬁows a detail of the connector seal device with a different type of

- arrangement for a sealing clement 44. With this type of embodiment of the invention,
{he sealing element 44 which can be activated is not positioned on the instde, butin a
groove on an outside surface of one of the:pa.rts for the connector seal device. With
the exemplary embodiment shown in F igﬁre 9, the outside surface vﬁth the sealing
elements 44 represents the locking ring zone 16 on the elastomer part IQ, respectively
the locking ring zone 26 on the pipe uﬁion 20, wherein the sealing elements 44
(similarly as the ropes 43 'of swelling material shown in Figures 6 and 7) are

respectively arranged inside the ring-shaped grooves 16¢ and/or 26c¢. "

20
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L. A connector seal device for a branch pipe in combination with a transverse
opening {2}, as can be found in the pierced wall of a main pipeline (1), a shaft, or the like, -

tor which the diameter cap fluctuate considerably, wherein this connector sea! de\;ice

comprises the following features:

a) A hollow-plug type elastomer insert (10), compoécd in part of relatively soft

matertal, comprises a flexible support collar (12) and a sealing wall region (1 1)

with a tapered inside surface (14) and an outside surface (13), which is gcﬁerally
adapted to the transverse openin g(2);

b) A pipe union (20) of a relatively harder material is provided with an engagement

end (21), with a tapered outside surface (23) that can cooperate with the inside

surface (14) of the elastomer insert (10), and a socket cnd. {22) which cooperates

with the branch pipe;

) The mside surface (14) of the elastomer insert (10) and the .outside surface (23) of

the pipe union (20) are tapered in the insertion direction (IN) for mserting the

parts (10, 20) into the transverse opening (2) and/or the direction they are inserted

 info each other:

<characterized in that

d) The sealing wall region (11) with the tapered inside surface (14) is provided with

locking ring zones {16} which are inclined in insertion direction (IN) and toward -

the insidc of the hollow space in the elastomer insert, and

21
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e} The tapered outside .éurfacc (23) of the engagement end {21) is also provided with
lockhlg nng zones (26) which are inclined toward the outside, counter to the
Insertion dir_ection (IN), ‘as seen from the engagement end (21);

t) = Wherein during the fitting of the clastomer insert (10) in;f:o the transverse opening

(2} and ilie following assembly of the pipe union (20) and the ciasfomer msert
(10), the locking ring Zones {10, 26) engage in the -m.az.mer of ratchet teeth ;aud

snap into rmg-shaped grooves (16c, 26¢) and wherein the elastomer insert (iO) is

- 4. The comector seal device as defiped in claim 1,
characterized in that the locking ring zoues (16, 26) form a toothing with saw-tooth type
‘cross section and, as compared fo the feature of the sealing wall region {11), are

composed of a relatively harder material,

3. The connector seal device as defined in claim § or 2,

characterized in that the locking rnng zones ( 10, 26) are provided with a sliding agent.

2
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4. The connector seal device as defined in one of the claims 1 to 3,

characterized in that the taper selected for the inside surface (14) of the elastomer insert is

sufficient to form an end stop or assembly step for the msertion of the pipe union (20).

3. The connector seal device as defined in one of the claims 1 to 4,

characterized in that the basic surfaces of the elastomeér insert {10) and the pipe unton
(20) for a connector seal device that is already assembled or which must be assembled are

arranged substantially concentric, wherein guide surfaces (15) on the elastomer insert

effectively cooperate with guide surfaces (25) on the pipe union.

6 The conmector seal device as defined in one of the claims 1 to 5,
characterized in that the outside surace (13) ofthe e.lastomer msert (10) is cylindriéul or

is shightly tapered in insertion direction (IN) and is provided with barb-shaped projections

(19), which fit against the transverse opening (2) during the installation in insertion

[ ——— o .-

direction, but which block any movement counter to the insertion direction.

7. The connector seat device as defined in one of the claims 1 1o 6,
characterized iz? that the sealing wall region (11) of the elastomer insext {10) 1s embodied

as a thpular section with sufficient length to cover the reinforced areas (8) which may

have been cut during the insertion of the transverse opening (2).
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8. The connector seal device as defined in ciainm 7,

charactenized in that the outside surface (13) of the elastomer msert {10) 1s coated with an

anti~corrosion agent and/or an adhesive, which is protected by a cover foil during the

storage and tranﬁport,ﬁntii just prior to the installation.

9, The comnector seal device as defined in one of the claims 1 to 8,

characterized mn that the sealing wall region (11) of the clastomer insert {(10) comprises
one or several cavities filled with a sealing agent, wheremn these cavities open up under

pressure resulting from the-installation of the pipe union (20) and release the sealing’

agent, thereby causing a secondary sealing effect.

10.  The connector seal device as defined in one of the claims { to 9,

characterized in that the support collar{12) of the elastomer insert (10) is composed of a

harder matenal than the sealing wall region (11).

11, The connector seal device as defined in one of the claims I to 10,

characterized i that the support collar (12) of the elastomer insert (10) 1s adapted to the

diameter of the main pipe (1) and that the support collar (12} 1s intended for the

framsverse opemng (2) in this mam pipe.
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12.  The connector seal device as defined in one of the claims { to 11,

characterized in that 4 second hollow-plug type elastomer msert (30) is provided, which
Is 1n part composed of a relatively soft material and is inserted from the inside (4) of the
main pipe (1) into the transverse opening {2}, along with a hollow press-on cone (40)

with locking ring zones corresponding to those on the pipe union (20).

13. ‘The connector seal device as defined n claim 12,

characterized in that the engagement end of the hollow press-on cone (40) is provided

with a support flange (42), which is adapted to the support collar (32) of the second

elastomer insert {30).

14. Thg connector seal device as defined in ¢laim 12 or 13,

characterized in that the pij:e union (50} is provided with a pipe extension {51) which fits

agawmst a ning-shaped seal {52) on the second elastomer insert or agairist the hollow press-

on cone, 8¢ as to form a seal.

15. The connector seal device as defined in claim 12 or 13,

characterized in that the pipe union (50) has a pipe extension (51) and/or a separate

connecting prece, so that it can form a torce-locking connection with the press-on cone

(40).

25
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16, Fhe connector seal dev:ce as defined in one of the precedm g claims, charactenzed

by at least one rope (43) o" a sealing material that is capablc of swelling.

i7.  The connector seal device as defined in claim 16,

ch.aracter;zed In that the sealing material of the rope {43} swells when it comes in contact

with water.

8. The connector seal device as defined in claim 16 or 17,

characterized in that the at least one rope (43) of a sealing matel 12t capable of swelhpg 1S

ar rarwed mside a ring-shaped groovc (16¢, 26¢) of a locking ring zone ( 16, 26).

“

9. The connector seal device as defined in one of the preceding claims,

- characterized by at least one sealing element (44) which can be activated by heat.

t ) . | s | N .
20, ;1€ connector seal device as defined in one of the preceding clanms,

characterized in that the sealing element (44) comprises a material (45) which i mcreascs

m volmue under the effect of heat.

21, ‘The commector seal device as defined m claim 19 or 20, characterized in that the

sealing element (44) is provided wv‘h an electric resistance heater (46).
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22.  The connector seal device as defined in one of the preceding cIaifm:, |
characterized by at least one pressure sensor (49} for detecting the contact pressure on

- one of the parts (10, 20, 30, 40, 50) of the connector seal device.

23.  The connector seal device as defined in claim 22. characterized by several
- pressure sensors (49) for detecting the contact pressurc, wherein these sensors are

arranged uniformly spaced apart in circumferential direction of one of the parts (10, 20,

30, 40, 50} of the conniector seal device.

24, The connector seal device as defined in claim 22 or 23, characterized in that at
lcast one pressure sensor (49) is arranged on or in one of the parts for the connector seal

_device, namely the elastomer insert (10, 30), the pipe union {20), or the pr:css-oz.i cone

(40).

25.  The connector seal device as defined in claim 22 or 23, characterized in that at

™\
least one pressure sensor (49) is arranged on or in a ring-shaped seal (52).

20.  The connector seal device as defined in one of the preceding claims, characterized

by at teast one transponder and/or data carrier (59) for detecting, storing, and/or

transmtting values measured on one of the parts (10, 20, 30, 40, 50) of the connector seal

.gevice.

27
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27. The connector seal device as defined in claim 26, charactcrizéd In that.at least one

transponder and/or data carrier (59) is arranged on or in one of the parts of the connector

seal device, namely the efastomer insert (14}, 30), the pipe union (20), or the press-on

cone (40).

- 28.  The connector seal device as defined in one of the preceding claims, characterized

i that 1t 1s poss.ible to check by means of prcésure sensors (49), transponders and/or, data
carriers (59) whether 2 measurmg value can be achz eved which is necessary for the

function of the parts (10, 20, 30, 40. 50) of the connector seal devzce
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Fig. 1
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; Fig. 6
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Fig. 8 ’
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