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TITLE: Electrically heatable coupli
fluid hose with an electrically heatable coupling

TECHNICAL FIELD:
The present invention relates to an electrically
heatable coupling and an encased fluid hose with an
electrically heatable coupling, preferably intended for
use in vehicles.

BACKGROUND TO THE INVENTION:

In vehicles, there are reservoirs for fluids which are
used for various functions of the wvehicle. In certain
cases there is a need to ensure that these fluids have
a certain temperature to enable them to function as
intended. In other cases, it 1is merely important to
ensure that the fluids do not freeze. In these cases, a
fluid tank, for example, can be provided with a heating
device for thawing the fluid once it has frozen. When
the vehicle is started, then the fluid is thawed with
the heating device. For a satisfactory functioning of
the fluid system, the fluid in the hose leading from
the fluid tank éhould also be thawed. This calls for
the hose, too, to be provided with a heating device for
thawing fluid which has frozen in the hose.

The present invention can be applied in respect of

"heated hoses, not just for vehicle applications, but
the description below will specifically set out, for
illustrative yet non-limiting effect, how the invention
can be applied in a heated hose conducting urea, also
referred to as AdBlue, which 1is used for cleaning
exhaust gases originating from an internal combustion
engine. An existing problem in the use of urea is,
however, that urea, in cold weather, can freeze in the
container and/or in associated hoses. If the urea
freezes, 1t can mean, in turn, that urea cannot be
supplied as intended. There is therefore a need to be
able to warm the urea-transporting hoses.
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There are various ways of warming th

One way is to warm the hose with cooling water. This
means, on the one hand, that the heating is delayed
until the engine has warmed up and, on the other hand,
that a number of extra hoses, couplings, etc. are
called for, which becomes expensive and complicated. A
simpler way is to warm the hose with electricity.

There are also vehicles designed to transport dangerous
goods, in which special safety requirements apply. On
the one hand, there are national safety requirements
drawn up by each individual country, on the other hand
there are international agreements which regulate
safety requirements on an international level. Such an.
international agreement 1s “The European Agreement
concerning the International Carriage of Dangerous
Goods by Road (ADR)”, agreed in Geneva on 30 September
1957 under the auspices of UNECE. This agreement has
subsequently been updated. This agreement governs how
dangerous goods shall Dbe transported by trucks on
roads. One of the requirements is that the supply
voltage of the vehicle shall be able to be cut off
during travel, for example when the driver activates an
emergency switch in the cab, when the system detects a
safety-related occurrence, or when an accident occurs.
In addition, the electric cabling must be encased. For
“certain vehicles, it is also required that the electric
cabling shall satisfy protection class IP69K. One of
the requirements for this protection class is that all
electric cabling is fully encased. This encasement can
be realized, for example, with corrugated plastic hose.

Usually, those vehicles which are to be ADR classified
have to be specially ordered with special equipment
ensuring that the +vehicle meets the stipulated
requirements. To avoid having to convert the whole
vehicle when an ADR classified wvehicle is to be
produced, it is advantageous that as much as possible
of the vehicle’s standard equipment conforms to the ADR
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classification. Thigs reduces the

numbers, which simplifies the production. Since an ADR
classified component is often more robust than a
standard component, this is also advantageous for the
quality of the wvehicle.

In order to enable a rational production, it is
advantageous for the fluid hose to be provided with
couplings, so that a plurality of sub-systems of, for
example, fluid hoses can be coupled together to form a
complete unit. When an ADR classified wvehicle is
provided with a fluid hose which is electrically
heated, couplings are required both for the hose and
for the electrical connection. At the same time, all
electric cabling must be fully encased, so that no
cable part is unprotected.

There are many known proposals on how a heated fluid
hose can be obtained. WO 200238426A, EP 45024 A and DE
29715336 describe systems in which a heating cable lies
inside the fluid hose. One drawback is that such a
solution can cause leakage at the coupling points where
the cable is introduced into the hose. Nor is it
desirable to run a cable in wurea. Moreover, this
solution is unsuitable for fluid hoses with couplings.

US 5791377A, EP 616166A, EP 10409732 and DE 19844486A
describe fluid hoses in which the heating cable is
integrated in the hose casing and in which the wires
are provided with some form of special connector for
switching on of the electric current, in which the
connector, too, is fixed in the hose. The drawback with
these solutions 1is that they require a special
electrical connector. The provision of like systems for
a specific vehicle, for example a truck, therefore
requires that a specific connector is produced. This is
an expensive solution. Nor is such a solution

particularly robust, since a large connector fixed in a
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narrow hose provides a mechanical

solution.

DE 3900821C, EP 1329660A, DE 19844485A, DE 3900821C
describe fluid hoses in which the heating cable is
integrated in the hose casing. The connection of the
heating cable must be realized conventionally, which
means that the heating cable is wunprotected as it
emerges from the hose.

Common to the abovementioned, known heatable £fluid
hoses is the fact that only the fluid hose is heated.
This can create problems where couplings are used, for
example when the fluid has frozen in the hose and the
fluid has to be rethawed. When the fluid hoses are
heated, it can happen that the fluid in the couplings
does not thaw, especially if it dis cold and the
couplings are left unprotected.

It is therefore desirable to provide an electrically
heatable coupling, expediently for use together with a
heated, encased fluid hose.

ACCOUNT OF THE INVENTION:
The object of the invention is therefore to provide an
electrically heatable coupling intended for a heated,

encased fluid hose.

The inventive achievement of this object is described
in the characterizing part of patent claim 1. The other
patent claims contain advantageous configurations and
refinements of the coupling according to the invention.

With a coupling . for fluid, comprising a first
connecting section for connection to a fluid hose and a
second connecting section for connection to an opposing
coupling, the object of the invention is achieved by
the fact that the coupling comprises a heating section
intended for a heating means.
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This first embodiment of the coupling according to the
invention produces a heatable coupling intended for
connection to a fluid hose which is warmed with an
electric cable and which dis fully encased in a
protective sheath. The purpose of this is to obtain a
coupling which can prevent lumps of ice, for example,
which can be formed at the coupling points on the
heated cabling. '

In an advantageous first refinement of the coupling
according to the invention, the heating section is
intended to be entwined with a predefined number of
turns of a heating cable. The advantage with this is
that the same heating cable can be used to heat the
fluid hose and the coupling.

In an advantageous second refinement of the coupling
according to the invention, the coupling comprises a
sealing flange for connection to a connecting piece.
The advantage with this 4is that the sealing flange
seals against the connecting piece without the need for
expensive special components.

In an advantageous third refinement of the coupling

according to the invention, the coupling comprises a

dividing flange, which demarcates the first commnecting
section and the heating section. The advantage with
this 1is that the fluid hose can be positioned in a
predetermined manner and that the number of turns of
the heating cable around the heating section can be
predetermined with the aid of the length of the heating

section.

In an advantageous fourth refinement of the coupling
according to the invention, the coupling is made of a
metal material. The advantage with this is that the
metal has good heat conduction and that a good
corrosion resistance can be obtained.
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In an advantageous fifth refinement of the coupling
according to the invention, the coupling is of the male
type. The advantage with this is that the coupling
sticks into the opposing coupling, which increases the
heat delivery to the opposing coupling.

The inventive encased fluid hose for a motor vehicle
comprises a fluid hose, a heating cable for heating the
fluid hose, at least one electrical connector for
connecting the heating cable up to an electrical
supply, at least one coupling for connecting the fluid
hose up to an opposing coupling, in which the £luid
hose and the heating cable are enclosed by an outer
protective sheath, and in which the coupling comprises
a heating section intended to support a heating means.
The advantage with this encased fluid hose is that a
heated fluid hose is obtained, in which the content of
the entire hose and of couplings belonging thereto can
be warmed, so that lumps of ice can be avoided.

BRIEF DESCRIPTION OF THE FIGURES

The invention will be described in greater detail below
with reference to illustrative embodiments shown in the
appended drawing, in which:

FIG. 1 shows an encased fluid hose with a heated
coupling according to the invention in cross
section, and

FIG. 2 shows a coupling according to the invention.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

The following described illustrative embodiments of the
invention with refinements should be regarded only as
examples and should in no way limit the scope of
protection of the patent claims. In the illustrative
embodiments which are here described, the same
reference numerals refer in the different figures to
the same type of component. Not every component is
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therefore described in detail in
embodiments.

Fig. 1 shows a section of a heatable, encased fluid
hose 1 with a coupling 5 according to the invention in
cross section. The encased fluid hose 1 comprises a
fluid hose 2, made of rubber, for example, with
integrated heating cable 3 for heating of the hose 2.
The hose 2 and the heating cable 3 are enclosed in a
protective sheath 7. In this example, the heating cable
3 consists of two wires 3a, 3b, which are cast into the
casing of the hose 2. The wires 3a and 3b are realized
with a predefined resistivity, so that a defined heat
generation is obtained when the wires are connected to
a current source. In the shown end section 4 of the
encased fluid hose, the heating cable 3 is freed from
the hose 2. It is also possible, of course, to use a
separate heating cable, which is fixed to the outer
side of the hose or which lies loose in the protective
sheath 7.

The protective sheath 7 of the encased fluid hose is
here made up of a system of corrugated plastic hoses
and connecting pieces belonging thereto. The encased
fluid hose shown in fig. 1 comprises, in this case, a
corrugated hose 11 having an inner cross section which

exceeds the outer cross section of the fluid hose 2.
The encased fluid hose further comprises connecting
pieces on the end sections of the fluid hose, of which
a connecting piece 12 is shown here. An opposing,
encased fluid hose 17 comprises an opposing coupling,
here a coupling 14 adapted for connection to a coupling
5, as well as a connecting piece 16 and a sealing
element 15. The sealing element 15 can be a
standardized bushing element in the form of a rubber
bushing or diaphragm bushing, for example of the type
which is used as a cable duct in electrical apparatus.
This means that the whole of the encased fluid hose is
made up of standard components, which makes the
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finished encased fluid hose easy and

It is also possible for the sealing element 15 to be
specially produced when a standardized sealing element
is unsuitable.

The purpose of the coupling 5 is to enable a heating of
that part of the encased fluid hose which is not
provided with heating in the form of a heating cable.
Since all electrical wires have to be encased, the
heating cable cannot easily be led over through the
coupling. Since the standardized couplings which are
normally used are made of plastic, they do not conduct
heat particularly well. The result is that an encased
fluid hose with standardized couplings 1is unable to
thaw lumps of ice formed in the couplings, even when
the encased fluid hose is heated.

The coupling 5 is therefore made of a metal material,
advantageously of a material tailored to the f£fluid
which is used. For urea, a stainless steel material,
for example, is expedient. It is also conceivable to
use a composite material with good thermal
conductivity. Expediently, a material is used having a
thermal conductivity exceeding 10 W/ (m*K) and
advantageously in the region around or above 40
W/(m*K), in which, for example, stainless steel is

found. Advantageously, the coupling is rotationally
symmetrical. This shape allows rational, high-precision
production.

Fig. 2 shows the coupling 5 with a £first connecting
section 20, a second connecting section 21 and a
heating section 22. The first connecting section 20 is
intended for connection to a fluid hose 2 and is
therefore provided with a conical engagement part 8,
which secures the coupling 5 in the fluid hose 2. The
coupling 5 is fixed to the hose with the aid of a
clamping ring 10. The first connecting section 20 is
demarcated with a dividing flange 9, the purpose of
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which is to give the fluid hose a d

the coupling. Together with the clamping ring 10, a
secure and robust connection between the coupling 5 and
the fluid hose 2 is then obtained.

The second connecting section 21 is intended for
coupling with an opposing coupling. This can be, for
example, a hose-mounted coupling, such as, for example,
the illustrated coupling 14, or couplings mounted on
other units, such as a pump, a spreader or a tank.

The heating section 22 is intended for a heating means
23. The heating means can be a separate heating unit or
it can consist, as in this illustrative embodiment, of
a number of wound turns with the heating cable 3. The
heating section is demarcated by the dividing flange 9
and the sealing flange 6. The length of the heating
section is expediently adapted such that a
predetermined number of turns of the heating cable are
accommodated around the heating section. In this way,
the desired heating effect can be easily chosen, which
also simplifies the production of finished units with
encased fluid hoses. In the heating section, the wires
3a and/or 3b are wound with a chosen number of turns
such that the desired heating effect is obtained. The
heat which is generated in this region is dimensioned

such that it is sufficient to heat up the whole of the
coupling and hence transmit the heating effect to a
possible lump of ice. In the end section 4 of the
encased fluid hose, the heating cable 3 is set free
from the hose 2 such that the wires 3a and 3b can be
wound around the coupling 5. The wires 3a and 3b are
coupled together with an electric clamp coupling 13
such that a closed electric circuit is created. The
clamp coupling 13, 1like the wires 3a and 3b, is
electrically insulated from the coupling. The
electrical insulation of the coupling prevents creeping
currents, which is advantageous from the safety aspect
and makes the coupling easier to handle.
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In this illustrative embodiment, the coupling 5 is of
the male type. This means that the coupling will stick
into the opposing coupling so that broadly the whole of
the coupling will be heated. The result is that broadly
the whole of the uninsulated part of the encased fluid
hose will be heated. There is thus no need for a
separate, external heating of the coupling and/or a
separate insulation of the coupling. In order to
improve the heat transmission, it may be advantageous
for the opposing coupling, too, to be made of a
material having good thermal conductivity, for example

a metal.

An opening in a connecting piece is provided with an
inner, protruding cam 19 close to the opening. This cam
is for fixing the corrugated hose to the connecting
piece. A connecting piece consists of two part-halves,
which are snap-fitted together in assembly. This means
that the cams in each part-half together fix the
corrugated hose in the longitudinal direction, since
the cams interact with a valley in the corrugated hose.
The sealing flange 6 in the coupling 5 is therefore
advantageously provided with a groove 18, which fits
against the cam 19 of the connecting piece in order
thereby to fix the coupling in the connecting piece.

In the embodiment of a heated coupling which is shown
here, the coupling is of the male type. It is also
possible, of course, to provide a female-type coupling
with heating in the same way.

The invention should not be considered to be limited to
the illustrative embodiments described above, but
rather a host of further variants and modifications are
conceivable within the scope of the following patent
claims. The coupling can be used, for example, not only
for vehicles, but also in other applications in which a
heated coupling of hoses is required.
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Figure references:

1 encased fluid hose

2 fluid hose
heating cable

3a wire

3b wire
end section
coupling, male

4

5

6 flange
7 protective sheath

8 engagement

9 dividing flange

10 clamping ring

11 corrugated. hose

12 connecting piece

13 electric clamp coupling

14 coupling, female

15 sealing element

16 connecting piece

17 opposing, encased fluid hose
18" groove

19 cam

20 first connecting section

21 second connecting section

PCT/SE2005/000934

22 heating section
23 heating means
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PATENT CLAIMS

1. A coupling (5) for fluid, comprising a first
connecting section (20) for connection to a fluid hose
(2) and a second connecting section (21) for connection
to an opposing coupling (14), characterized in that the
coupling (5) comprises a heating section (22) intended
to be entwined by a predefined number of turns with a
heating cable (3), so that the heating cable is
electrically insulated from the coupling.

2. The coupling as claimed in claim 1, characterized
in that the heating section (22) is situated between
the first connecting section (20) and the second
connecting section (21).

3. The coupling as claimed in «claim 1 or 2,
characterized in that the coupling (5) is intended for
use for an encased fluid hose (1).

4, The coupling as claimed in any one of claims 1 to
3, characterized in that the heating section (22) is
positioned between the first connecting section (20)
and the second connecting section (21).

5. The coupling as claimed in any one of claims 1 to
4, characterized in that the coupling is rotationally
symmetrical around its center axis.

6. The coupling as claimed in any one of claims 1 to
5, characterized in that the coupling comprises a
sealing flange (6) intended for connection to a
connecting piece (12). '

7. The coupling as claimed in claim 6, characterized
in that the sealing flange (6) is provided with a
groove (18) for interaction with a cam (19) in the
connecting piece (12).
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8. The coupling as claimed in any one of claims 1 to
7, characterized in that the coupling comprises a
dividing flange (9), which demarcates the first
connecting section (20) and the heating section (22).

9. The coupling as claimed in any one of claims 1 to
8, characterized in that the coupling is made of a
material having a thermal conductivity exceeding 10
W/ (m*K) .

10. The coupling as claimed in any one of claims 1 to
9, characterized in that the coupling is made of a

metal material.

11. The coupling as claimed in any one of claims 1 to
10, characterized in that the coupling is of the male

type.

12. An encased fluid hose (1) for a motor wvehicle,
comprising a fluid hose (2), a heating cable (3) for
heating the fluid hose (2), at least one electrical
connector for connecting the heating cable (3) up to an
electrical supply, at least one coupling (5) for
connecting the £fluid hose (2) up to an opposing
coupling, in which the fluid hose (2) and the heating

cable (3) are enclosed by an outer protective sheath
(7), characterized in that the coupling (5) comprises a
heating section (22) intended to support a heating
means (23).

13. The encased fluid hose as claimed in claim 12,
characterized in that the heating means (23) is
constituted by a plurality of wound turns with the
heating cable (3).



PCT/SE2005/000934

WO 2005/124219

1/1

| "Old

9l Gl 143

‘1\\\‘\\.\\&\\ X/ A

//.o//%/aoo//o?/ SSS]

\/\\\\\\\

v

L/

\_

Lokl ol

g

C vhondeodndindlodddn

PR

\\ﬂ\\\\\\\\\\

NN
77777777

_ D\%L NS ﬁm /_



INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE 2005/000934

A. CLASSIFICATION OF SUBJECT MATTER

IPC7: F16L 53/00, HO5B 3/58

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC7: F16L, HO5B

Minimum documentation searched (classification system followed by classification symbols)

SE,DK,FI,NOC classes as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-INTERNAL, WPI DATA, PAJ

Electronic data base consulted during the international search (name of data base and, where practicable, se arch terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 20030079787 Al (HEISE), 1 May 2003 '12-13
(01.05.2003), figure 1
Y US 2214147 A (KRAVER), 22 July 1980 (22.07.1980), 12-13
figure 3
Y US 5791377 A (LAROCHELLE), 11 August 1998 1
(11.08.1998), detail 16
Y EP 1125810 A1l (CONTINENTAL TEVES AG & CO. OHG), 1
22 August 2001 (22.08.2001), details 5,6

lzl Further documents are listed in the continuation of Box C.

m See patent family annex.

* Special categories of cited documents:

YA’ document defining the general state of the art which is not considered
to be of particular relevance

“B” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

”O” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T* later document published after the international filing date or priority
date and not in conilict with the application but cited to understand
the principle or theory underlying the invention

?X" document of particular relevance: the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y” document of particular relevance: the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such docurnents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

19 Sept 2005

Date of mailing of the international search report

2 1 -09- 2005

Name and mailing address of the ISA/

Swedish Patent Office
Box 5055, 8-102 42 STOCKHOLM

Facsimile No. +46 8 666 02 86

Authorized officer

Malin Hallmén / JA A
Telephone No. +46 8 782 2500

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No,
PCT/SE 2005/000934

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2883513 A (ERNST SCHNABEL (LAHN)), 1
21 April 1959 (21.04.1959), details 36,38

A US 2758194 A (A.G. HERON), 7 August 1956 1-13
(07.08.1956)

A FR 2603086 Al (FRACO S.A.), 26 February 1988 1-13
(26.02.1988)

X File EPODOC/EPO, ETAP V LEONOVA INDIVIDUALA 1-11
FIR (LV)
"Pipe with electric heating", LV 11222 B
19961020

Y 1,12,13

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT Imer;aﬁonal application No.
Information on patent family members )
31/08/2005 | PCT/SE 2005/000934

US 20030079787 Al  01/05/2003 us 6805167 B 19/10/2004

CA 2408428 A 17/04/2003

TTus | 2z A zz/0171980 NN
Tus s7o13m7 A 11081908 NoE
B 1izssl0 ML 22082000 NNE
U asemiz A 21/041959 NN
“TUs 2758194 A 07/08/195  CH 321227 A 30/04/1957
GB 733894 A 20/07/1955

R 260308 Al 26/02/1088  NONE

1 o S i o Pt . S Y PR b S0 PO St T P o G St B Bt AR S S Pt St Gt B ) S P v Pt e S P P8 A B P e et o Mt et s R B B PR B S P e B G e S

Form PCT/ISA/210 (patent family annex) (April 2005)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

