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DESCRIPTION

TECHNICAL FIELD

[0001] The present invention relates to building technology. Specifically the invention relates to
a leak detector for liquid pipe systems, in practice water pipe systems. In more detail the
invention relates to a method for installing the leak detector.

BACKGROUND

[0002] Leak detectors are needed in the water pipe systems of buildings for detecting leaks.
The amount and location of leak detectors are described in building regulations. Pipes installed
inside the wall structure require a leak detector, and usually leak detectors are provided in
each floor of the building. The leak detector can be based on measuring the pressure changes
of the pipeline and analysing them or a collecting cup can be installed around the pipes of
vertical pipelines, into which water leaking from a possible leak point above the cup is
collected. From the cup the water is directed to a suitable detector. The advantages of cup-
type detectors are their inexpensive price and reliable, almost maintenance-free operation.
Cleaning the apparatus and leak testing will be the only necessary maintenance. Pressure
indicators are more expensive to acquire and their electronics and sensor technology is more
fragile. In addition to water, both detector types can be used for other liquids as well, if the
materials of the detectors are suitable for the liquid.

[0003] Cup-type leakage detectors are fastened around the vertical pipes of the pipe system.
One model comprises a funnel-like cup and a pipe extending from its bottom. Usually this
model is made of plastic and it is fastened on a vertical pipe by means of a hose clamp
arranged around the bottom pipe. In another model the detector is made of two halves,
arranged on both sides of the vertical pipe and pressed together with a snap locking. The
connection between the vertical pipe and the leakage detector is sealed by means of glue and
sealing tape. There are also variants of this model that can be installed around the T-branches
of pipes. Both installation methods require care to achieve a leak-free connection. These
detectors are made of plastic. If the pipe system of the building is made of another material,
such as copper, or such is required, the leakage detectors must be made of the same material.
A connection with a hose clamp can be used for a copper structure, but due to the higher
strength of copper a leak-free connection can't be guaranteed. It is not possible to
manufacture a two-part detector to fit around the pipe with reasonable costs.

[0004] Leak detectors and tube fittings have been described in US 7 686 346 B1 (BUCCICONE
OANA F [US] ET AL) 30 March 2010 (2010-03-30), Ville Varonen: "Luja-hormielementin
asennusohjeet”, opinnédytety®, Rakennustekniikan koulutusohjelma, Talonrakennustuotanto, 7
May 2010 (2010-05-07), XP055683019,Retrieved from the Internet:
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URL:https:/mww.theseus.fi/bitstream/handle/10024/13998/VVaronen_Ville.pdf?sequence=
1&isAllowed=y, [retrieved on 2020-04-06], FR 2 797 648 A1 (M BM C L M [FR]) 23 February
2001 (2001-02-23), EP 3 153 758 A1 (FUEL STORAGE SOLUTIONS LTO [GB]) 12 April 2017
(2017-04-12).

[0005] Document US 7,686,346 B1 discloses a transition tee coupling having press-connect
fittings on the ends and a push-connect fitting on the outlet. The improved transition tee
coupling is formed using a reduced-outlet tee having press-connect fittings on all three
sockets. An unfinished end of a tailpiece having a push-connect fitting on the opposite end is
inserted into the outlet socket of the press-connect tee. The press-connect fitting of the outlet
tee is crimped using a special press tool jaw that does not damage the push fitting on the
tailpiece.

SUMMARY

[0006] The purpose of this invention is to provide a new cup-type leak detector made of
copper and a method for installing it. A leak detector according to claim 1 is provided.

[0007] The various embodiments of the invention provide e.g. easy installation, leak-free and
durable connection around the vertical pipe and a simple construction.

[0008] In a method for installing a leak detector according to the invention, a leak detector
made of copper and comprising a cup having an edge and an indentation tapering from the
edge towards the centreline of the leak detector is pushed around the vertical pipe of a pipe
line, with a connection conduit in the end opposite the edge of the indentation through which
the vertical pipe can be arranged and having a crimping point provided with a sealing member
and the leak detector is crimped onto the vertical pipe at the location of the sealing member.

[0009] According to another embodiment the sealing member is an O-ring and the leak
detector is crimped onto the vertical pipe at the location of the O-ring.

[0010] According to an embodiment of the invention the crimping point is dimensioned for an
M crimping jaw and the crimping is made by means of an M jaw.

[0011] The leak detector comprises a cup having an edge and an indentation tapering from the
edge towards the centreline of the leak detector, with a connection conduit in the end opposite
the edge of the indentation through which the pipe can be arranged and the connection
conduit being provided with a crimping point having a sealing member, the connection conduit
being made of copper.

[0012] According to an embodiment of the invention the sealing member is an O ring.

[0013] According to an embodiment of the invention the crimping point is dimensioned for an
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M crimping jaw.

[0014] According to an embodiment of the invention the cup has an outlet conduit located at a
distance from the bottom of the cup.

[0015] According to an embodiment of the invention the outlet conduit is formed into the collar
shaped from the material of the cup.

[0016] According to an embodiment of the invention the outlet conduit comprises a collar
shaped from the material of the cup and a pipe soldered thereto.

BRIEF DESCRIPTION OF DRAWINGS

[0017] In the following, some embodiments of the invention are disclosed in more detail by
means of reference to the appended drawings, in which:

FIGURE 1

is a perspective view of a leak detector according to at least one embodiment,
FIGURE 2

is the leak detector of figure 1 seen from the side,
FIGURE 3

is the leak detector of figure 1 seen from above,
FIGURE 4

is the leak detector of figure 1 seen from below,
FIGURE 5

is a perspective view of a leak detector according to at least one other embodiment, and
FIGURE 6

is the leak detector of figure 5 seen from the side,

EMBODIMENTS

DEFINITIONS

[0018] In this context the term "copper" covers the copper materials and alloys, used for
construction of pipe systems for liquids.

[0019] The leak detector according to the invention is intended for use with vertically installed
pipelines. Thus, the term "up" means the direction of entry of water flowing under gravity and
the term "down" or "lower" means the outlet direction of water.
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[0020] The purpose of this invention is to provide a new cup-type leak detector made of
copper and a method of installing it in pipelines. The leak detector operates so that a cup is
arranged around the vertical line of the pipeline, the lower end of which is sealed around the
vertical pipe. If a leak occurs in the pipeline above the leak detector, the leaking liquid, usually
water, flows into the cup of the leak detector whereby the leak can be detected. Usually the
liquid is directed from the cup with a hose via the conduit to a detector and alarm apparatus
informing about the leak. In a solution according to the invention the leak detector is attached
by means of a crimp connection around the vertical pipe. One advantageous connection
method is an M crimp connection, in which a connection part of specified length is crimped on
a pipe passing therethrough by means of crimping jaws. An O-ring is used as the seal for such
a crimp connection. A crimp connection made by means of M jaws is fast and easy to achieve
and will provide reliable seal.

[0021] FIGURE 1 illustrates a leak detector comprising a cup part 1 consisting of a cylinder 2
and a reducer cone 3 connected thereto. The cylinder 2 of the cup part 1 has a first edge 4,
the cylinder 2 extending therefrom forming an indentation tapering towards the centreline of
the leak detector together with the reducer cone 3 extending from the other edge of the
cylinder 2. The cylinder 2 is dimensioned so that its diameter is larger than the pipe size for
which the leak detector is meant. The reducer cone 3 reduces the diameter of the cylinder 2 to
correspond with the outer dimension of the pipe so that the reducer cone can be slid over the
pipe to the desired place. The volume of the cup formed by the cylinder 2 does not have to be
large, as its purpose is not to collect a large amount of leakage water, but to direct the leakage
water for detection. Preferably the external dimensions of the leakage detector are small so
that it will fit narrow spaces as well.

[0022] The reducer cone 3 terminates at a cylindrical connection conduit 6. The connection
conduit 6 comprises an O-ring groove 5, with an O-ring therein between the reducer cone 3
and the end of the connection conduit 6. The O-ring groove 5 is visible as a bellows running
around the connection conduit 6. In this example the connection conduit 6 and the O-ring
groove 5 is dimensioned to fit a standard-sized M type crimp connector. Thus the leak detector
can be attached to the pipe by crimping it onto the pipe by means of a crimping tool provided
with M jaw. M-type pipe connectors are commonly used connectors and they are available for
pipes of different sizes. Thus plumbing contractors have at their disposal the necessary tools
for making the connection. The copper parts of the crimp connection already provide a tight fit,
but final sealing is secured by means of an O-ring.

[0023] The crimp connection is effected by means of a crimping tool, the jaws of which fasten
the connector and pipe mechanically to each other. The seal inside the connector is not
deformed during crimping. Forces exerted later on the connection, such as those caused by
thermal expansion, are directed on metal-metal surfaces and do not stress the seal. The
method is very simple and fast. The end result is complete in one go and will be tidy in
appearance. Crimp connection is a practical solution in e.g. fire hazardous renovation sites
where hot work performed with open flame is not preferred. Crimping jaws and connectors that
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fit them are available in different dimensions and producers use letter identifiers for them. In
addition to M jaws e.g. V, TH, U and RF jaws are available, and they can be used with a
corresponding connector dimensioning in this invention instead of an M jaw and a
corresponding connector dimensioning.

[0024] The liquid accumulating in the leak detector can be visually noticed directly at the cup of
the detector or detected by means of a sensor, but usually the liquid is directed to a separate
detector. For this purpose the leak detector is provided with an outlet conduit 7. The outlet
conduit 7 is located at a distance from the bottom of the leak detector, the bottom being
formed by the joining spot of the reducer cone 3 and the pipe running therethrough. Thus the
condensation water flowing into the leak detector remains in the detector and evaporates
therefrom without triggering an alarm. This also reduces the possibility of dirt blocking the
detector. The outlet conduit 7 extends downward from the leak detector. A suitable outlet hose
can be attached thereto for directing any leakage liquid (water) into a desired location.

[0025] FIGURES 5 and 6 show a leak detector differing slightly from the one described above.
The detector comprises a collar 8 located at the upper edge of the cup part 1 and extending in
an angle upwards from the edge of the cylinder 2. The collar facilitates collecting the liquid and
a protection lid can easily be installed over it. In this leak detector the groove the for the O-ring
is located at the extreme end of the connection conduit 6.

[0026] The leak detector can be made from a copper pipe blank by means of machining with
forming methods. It can naturally be contemplated that the various parts of the leak detectors
are manufactured separately and connected to each other by e.g. soldering, However,
increasing the amount of parts and connections also increases the cost of manufacturing.
Preferably the outlet conduit is attached to the leak detector by means of a collar connection.
The leak detector can be provided with a collar by forming the collar from the material of the
leak detector around the hole of the outlet conduit. The collar can also be formed at the end of
the pipe forming the outlet conduit, but installing it tightly on a rotationally symmetrical piece
can be difficult. Most preferably, the connection between the outlet conduit and the leak
detector is sealed by means of soldering. At the end of the manufacturing an O-ring is
arranged into the O-ring groove.

[0027] The leak detector is installed by threading the leak detector over the vertical pipe of the
line and then pushing the detector to the specified location. WWhen the leak detector is in its
place, it is crimped to contact the vertical pipe by crimping the connection conduit 6 around the
O-ring groove, whereby the material of the outlet conduit is deformed and forms a tight
connection around the vertical pipe together with the O-ring in the O-ring groove. It is
advantageous to dimension the connection to fit the M connector and crimping jaw, because
parts and tools are readily available for them.

[0028] In addition to the above some alternative embodiments and structures can be
considered. They can be combined together. The shape of the cup part is not limited to the
cylinder described above, it can be a cone, pyramid or a multi-faceted prism. Its diameter
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along its length can vary and it is generally sufficient that the chosen shape forms a collection
cup. However, as the leak detector is designed to be arranged around a circular pipe,
rotationally symmetrical forms are the most preferred ones and easy to manufacture. It is
conceivable to use other crimp connection and sealing types besides an M connector and O-
ring,

INDUSTRIAL APPLICABILITY

[0029] The invention can be used for manufacturing and installing leak detectors and for
installing pipelines.

LIST OF REFERENCE NUMBERS

[0030]
1

Cup part
2

Cylinder
3

Reducer cone
4

Edge
5

O-ring groove
6

Connection conduit
7

QOutlet conduit
8

Collar
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Patentkrav

1. Laekagedetektor til anvendelse med vertikalt installerede rgrledninger,
omfattende en skaldel (1), som skal anbringes omkring den vertikale linje af en
raérledning, idet skaldelen (1) omfatter en cylinder (2) og en reduktionskonus (3)
forbundet dertil, hvor cylinderen (2) af skaldelen (1) har en fgrste gvre kant (4),
idet cylinderen (2), som straekker sig derfra, danner en indrykning, som tilspidser
mod midterlinjen af laekagedetektoren sammen med reduktionskonussen (3), som
straekker sig den anden kant af cylinderen (2), idet enden af indrykningen modsat
den fgrste gvre kant (4) er forsynet med en forbindelseskanal (6), gennem
hvilken et vertikalt rgr kan anbringes,

hvor

- forbindelseskanalen (6) er forsynet med et krympepunkt (5) med et
teetningselement, og i det mindste skaldelen (1) og forbindelseskanalen (6)
er fremstillet af kobber, og

- leekagedetektoren omfatter en udigbskanal (7) placeret med en afstand til
bunden af lzekagedetektoren, idet bunden er udformet af forbindelses-
punktet af reduktionskonussen (3) og det vertikale rgr lgbende
derigennem, idet udigbskanalen (7) straekker sig nedad i retning af en
udlgbsretning af vand strammende under tyngdekraft.

2. Leekagedetektor ifglge krav 1, kendetegnet ved, at teetningselementet er en
O-ring.

3. Leekagedetektor ifglge krav 1 eller 2, kendetegnet ved, at krympepunktet er
dimensioneret til en M-krympebakke.

4. Laekagedetektor ifglge et hvilket som helst af kravene 1 til 3, kendetegnet
ved, at udigbskanalen (7) er placeret ved skaldelen (2, 3) og placeret med en
afstand til bunden af skaldelen.
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5. Laekagedetektor ifglge krav 4, kendetegnet ved, at udigbskanalen (7) er
udformet til en krave dannet af materialet af skdldelen (2, 3).

6. Laekagedetektor ifglge et hvilket som helst af kravene 4 til 5, kendetegnet
ved, at udigbskanalen (7) omfatter en krave fremstillet af materialet af skaldelen
(2, 3) og et rgr loddet derpa.

7. Fremgangsmaéde til installering af en lsekagedetektor omkring det vertikale rgr
af en rgrledning, kendetegnet ved, at

- en leekagedetektor ifglge et af kravene 1 - 6 skubbes omkring det vertikale rgr
af en rgrledning, og

- laekagedetektoren krympes pd det vertikale rgr ved placeringen af
teetningselementet (5).

8. Fremgangsmade ifglge krav 7, kendetegnet ved, at teetningselementet er en
O-ring, og laekagedetektoren krympes pa det vertikale rgr ved placeringen af O-
ringen (5).

9. Fremgangsmade ifglge krav 8, kendetegnet ved, at krympepunktet er
dimensioneret til en M-krympebakke, og krympning foretages ved hjeelp af en M-
bakke.
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Fig. 3

Fig. 4
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Fig. 5

Fig. 6
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