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DESCRIPTION

Description

[0001] The present invention is directed to a vehicle air condition service unit comprising a
hose assembly. In general, such hose assemblies are used together with an air condition
service unit to perform service work and maintenance on automotive air conditioners.

[0002] In general, such vehicle air condition service units are used to exchange the refrigerant
of a vehicle air condition system. For doing so, the air condition service unit comprises a high-
pressure hose and a low-pressure hose which are connected to the respective input ports of
the vehicle air condition system via connectors or fittings. The refrigerant can for instance be
R744, that means a CO5 based refrigerant.

[0003] Such a service unit is disclosed, for example, in US 2006/130510 A1, which discloses a
refrigerant recovery unit for maintenance of a cooling system of a vehicle, which is adapted to
receive different modules to add functionality to the recovery system, one of them being a
recovery circuit comprising a high pressure hose with a coupling, which may be coupled to a
vehicle's high pressure port and a low pressure hose having a coupling, which may be coupled
to a low pressure port of the vehicle's refrigerant circuit.

[0004] The effective diameters of the pressure hoses used in general are about 2 mm to 4
mm. Commonly, the pressure hoses have a length of about 2 m to 8 m. Further, the pressure
hoses are flexible to a certain degree and are equipped with bend protection. The rather small
diameters of the pressure hoses warrant that a filling accuracy of about 10g refrigerant can be
achieved. During operation of the vehicle air condition service unit the pressure within the
pressure hoses - and especially within the high-pressure hose - can rise up to 17 MPa (170
bar) wherein the bursting pressure can even be up to 136 MPa (1360 bar), so that any
malfunction should under all means be avoided.

[0005] A certain origin of danger is the transition between the pressure hose and the
connector on the air condition side, that means at the vehicle. In general, the connector is a
metal threading valve the hose is fitted to. In case the pressure hose skids off the connector or
breaks close to the connector during operation, the hose accidentally starts whipping at a high
velocity due to the high pressure prevailing within the pressure hose. This whipping movement
of the hose can cause injury to any person being close by, in particular the operator of the
vehicle air condition service unit.

[0006] Thus, it is an object of the present invention to provide a hose assembly for a vehicle air
condition service unit which greatly reduces the risk of injuries caused by a separation or
breaking of one of the pressure hoses during operation of the air condition service unit.
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[0007] The problem is solved with a vehicle air condition service unit comprising a hose
assembly according to claim 1. Preferred embodiments are described in the dependent claims.

[0008] The hose assembly according to claim 1 has an air condition side and a service unit
side. The hose assembly comprises a high-pressure hose and a low-pressure hose. The high-
pressure hose has a first air condition connector at a first end at the air condition side and a
first service unit connector at a second end at the service unit side. The low-pressure hose has
a second air condition connector at a first end at the air condition side and a second service
unit connector at a second end at the service unit side.

[0009] During operation the first and second service unit connectors are connected to the
respective pressure ports of the air condition service unit while the first and second air
condition connectors are connected to the vehicle air condition system.

[0010] The hose assembly according to the present invention further comprises a security
cable having an air condition attachment member at a first end at the air condition side and a
service unit attachment member at a second end at the service unit side. The air condition
attachment member being configured to be releasably engaged with a suitable support. A
suitable support may be any structure at the air condition side. Preferably, the suitable support
is a structure which is rigidly fixed, like a part of the vehicle the air condition service is carried
out on.

[0011] In addition, the hose assembly according to the present invention further comprises a
sheath member sheathing the high-pressure hose, the low-pressure hose and the security
cable at least partially between the air conditioning side and the service unit side. Hence, the
sheath member encases the high-pressure hose, the low-pressure hose and the security cable
together, so that relative movement of the high-pressure hose and the low-pressure hose
relative to the security cable is limited, as the air condition attachment member and the service
unit attachment member hinder the security cable to whip together with the damaged hose.

[0012] In case one of the hoses separates from the respective connector or is teared, the
whipping movement of the hose is greatly limited. Assuming that the high-pressure hose skips
off from the first air condition connector, the whipping movement of the high-pressure hose is
restricted to a small portion of the high-pressure hose. In general, it is thus preferably that the
sheath member sheaths as much of the high-pressure hose and the low-pressure hose
together with the security cable as possible. Of course, the sheath member can also comprise
of several portions which do not necessarily need to form a continuous sheath member.

[0013] Preferably, the sheath member is a flexible tubular member extending between the air
conditioning side and the service unit side. Thus, the high-pressure hose, the low-pressure
hose and the security cable are sheathed largely along their longitudinal extent so that a
respective whipping movement is greatly minimized. Besides, as the sheath member is a
flexible member, a certain resistance to an external force can be achieved, hence hindering a
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corruption of the sheath member which might in turn again reduce the safety.

[0014] Preferably, the air condition attachment member comprises a carabiner. This allows for
a convenient attachment of the air condition attachment member to the respective suitable
support. The suitable support is preferably provided on the vehicle.

[0015] Preferably, the sheath member has a first end at the air conditioning side, wherein the
high-pressure hose and the low-pressure hose each have having a non- sheathed portion
extending from the first end of the sheath member. Thus, this allows for convenient attachment
of the first and second air condition connectors to the vehicle's air condition system.

[0016] In this regard, it is preferable when the non- sheathed portions of the high-pressure
hose and the low-pressure hose have a length of at least 100 mm, preferably of about 150
mm. This length is sufficient to allow for a convenient attachment of the first and second air
condition connectors, whilst still maintaining the advantage of a greatly reduced whipping
movement in case of damage or tearing off one of the pressure hoses.

[0017] Further, it is preferable when the security cable has a non- sheathed portion extending
from the first end of the sheath member, wherein the length of the non- sheathed portion of the
security cable is at least 250 mm, preferably 500 mm. Thus, the security cable is of sufficient
length to be engaged with a suitable support, which is not necessarily located in close proximity
to the respective pressure ports the first and second air condition connectors are attached to.
In addition, the length of the security cable is in a range which greatly suppresses whipping
movement of a damaged pressure hose in case of malfunction.

[0018] Preferably, the security cable is a flexible wire rope with a plastic cover. This inhibits
abrasion at the sheath member, the low-pressure hose or the high-pressure hose due to
relative movement between the individual members. Further, the security cable does not cause
any damage at the vehicle when being attached thereto, like paint scratches.

[0019] According to the invention, the service unit attachment member is fixed to the service
unit, and the first service unit connector and the second service unit connector are connected
to respective pressure ports.

[0020] Next, a preferred embodiment of the invention will be described with reference to the
drawings, wherein

Fig.1
is a partially cut out perspective view of an air condition service unit comprising an
inventive hose assembly; and

Fig.2
is side view of an inventive service hose assembly.
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[0021] Fig. 1 shows a partially cut out perspective view of an air condition service unit 100. The
air condition service unit 100 comprises a hose assembly 1. The hose assembly 1 has a
service unit side SU and a vehicle air condition side AC. As can be seen from Fig. 2, the hose
assembly 1 comprises of a high-pressure hose 2, a low-pressure hose 3 and security cable 12.

[0022] The high-pressure hose 2 has a first air condition connector 4 at a first end 8, which is
provided at the air condition side AC. As shown in in Fig. 1, the first air condition connector 4 is
connected to a respective pressure port 102 of the vehicle air condition system. At a second
end 10 of the high-pressure hose 2 at the service unit side SU there is provided a first service
unit connector 6, which is to be connected to respective pressure port of the service unit 100.

[0023] The low-pressure hose 3 has a second air condition connector 5 at a first end 9 at the
air condition side AC. The second air condition connector 5 is connected to a respective
pressure port 103 of the vehicle air condition system, as shown in Fig. 1. The low-pressure
hose 3 further has a second service unit connector 7 at a second end at the service unit side
SU. The second service unit connector 7 is to be connected to a respective pressure port of
the service unit 100. In Fig. 1 the first and second service unit connectors 6, 7 are not shown
for lucidity reasons.

[0024] The security cable 12 comprises a first end 15 at the air condition side AC and a
second end 16 at the service unit side SU. At the first end 15 of the security cable 12 there is
provided an air condition attachment member 13. In the embodiment shown in Fig. 1, the air
condition attachment member 13 comprises a carabiner, which can releasably be engaged
with a suitable support 101 provided at the vehicle. As shown in Fig. 1, the support 101 is a
part of the vehicle's air condition system, namely the low-pressure line. However, the carabiner
13 can also to be attached to any other suitable support 101, for example a part of the
vehicle's frame. To avoid damage to the vehicle like paint scratches, the security cable 12 is a
flexible wire rope with a plastic cover. Thus, even in case the security cable 12 rides along
other parts of the vehicle, the risk of damage is only minute.

[0025] At the second end 16 of the security cable 12 there is provided a service unit
attachment member 14. In the embodiment shown in Fig. 1 the service unit attachment
member 14 comprises a wire rope clip and is fixedly attached to the service unit 100, for
example by means of a screw. Of course, the wire rope clip 14 can also be attached to the
service unit 100 differently, as long as it is attached permanently.

[0026] Furthermore, the hose assembly 1 comprises a sheath member 17 in form of a flexible
tubular member extending between the air condition side AC and the service unit side SU. The
sheath member 17 sheaths the high-pressure hose 2, the low-pressure hose 3 and the
security cable 12. Thus, the high-pressure hose 2, the low-pressure hose 3 and the security
cable 12 are arranged to be encased by the sheath member 17 along a substantial part of
their entire length. In the embodiment shown, the sheath member 17 is a continuous sheath
member 17.
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[0027] The sheath member 17 comprises a first end 18 at the air condition side AC and a
second end 19 at the service unit side SU. The high-pressure hose 2 has a non- sheathed
portion 20 extending from the first end 18 of the sheath member 17. This non- sheathed
portion 20 of the high-pressure hose 3 at the air condition side AC has a length of about 100
mm to 200 mm. Preferably, the non- sheathed portion 20 of the high-pressure hose 2 at the air
condition side AC has a length of 150 mm. This allows for a convenient attachment of the first
air condition connector 4 to the respective pressure port of the vehicle's air condition system.
Accordingly, the high-pressure hose 2 further has a non- sheathed portion 23 extending from
the second end 19 of the sheath member 17 at the service unit side SU. This non- sheathed
portion 23 of the high-pressure hose 2 at the service unit side SU has a length of about 200
mm to 400 mm. Preferably, the non- sheathed portion 23 of the high-pressure hose 2 at the
service unit side SU has a length of 300 mm. This allows for a convenient attachment of the
first service unit connector 6 to the respective pressure port of the service unit 100.

[0028] The low-pressure hose 3 has a non- sheathed portion 21 extending from the first end
18 of the sheath member 17. This non- sheathed portion 21 of the low-pressure hose 3 at the
air condition side AC has a length of about 100 mm to 200 mm. Preferably, the non- sheathed
portion 21 of the low-pressure hose 2 at the air condition side AC has a length of 150 mm. This
allows for a convenient attachment of the second air condition connector 5 to the respective
pressure port of the vehicle's air condition system. Accordingly, the low-pressure hose 3 further
has a non- sheathed portion 25 extending from the second end 19 of the sheath member 17 at
the service unit side SU. This non- sheathed portion 25 of the low-pressure hose 3 at the
service unit side SU as a length of about 200 mm to 400 mm.

[0029] Preferably, the non- sheathed portion 25 of the low-pressure hose 3 at the service unit
side SU has a length of 300 mm. This allows for a convenient attachment of the second service
unit connector 7 to the respective pressure port of the service unit 100.

[0030] The security cable 12 has a non- sheathed portion 22 extending from the first end 18 of
the sheath member 17. The non- sheathed portion 22 of the security cable 12 at the air
condition side AC has a length up to a wire rope clip at the first end of the security cable 15 of
about 400 mm to 600 mm and preferably of about 500 mm. Thus, the carabiner 13 can
conveniently be attached to the support 101 without the danger of stretching the high-pressure
hose 2, the low-pressure hose 3 or the sheath member 17. In addition, the security cable 12
has a non- sheathed portion 25 extending from the second end 19 of the sheath member 17 at
the service unit side SU. Here, the non- sheathed portion 25 of the security cable 12 at the
service unit side SU has a length up to the service unit attachment member 14 of about 200
mm to 450 mm, and preferably of about 320 mm. Thus, the service unit attachment member
14 can conveniently be rigidly fixed to a respective portion of the service unit 100.

[0031] When the hose assembly 1 is installed and the first air condition connector 4 and the
second air condition connector 5 are attached to the vehicle's air condition system, the
operator attaches the carabiner 13 to a suitable support 101 prior to starting air condition
service. In case of malfunction, damage or tearing of one of the high-pressure hose 2 or the
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low-pressure hose 3, the security cable 12 in combination with the sheath member 17 inhibits
whipping of the damaged hose 2, 3, as the carabiner 13 and the service unit attachment
member 14 cannot separate from the support 101 or the service unit 100 respectively. In
particular, the whipping movement of the respective damaged hose 2, 3 is limited to the
respective non- sheathed portion 20, 21, 23, 25. Thus, the danger of injury for the operator is
greatly reduced.

LIST OF REFERENCE SIGNS

[0032]

1
hose assembly

2
high pressure hose
3
low pressure hose
4
first air condition connector
5
second air condition connector
6
first service unit connector
7
second service unit connector
8
first end of high pressure hose
9
first end of low pressure hose
10
second end of high pressure hose
11
second end of low pressure hose
12
security cable
13
air condition attachment member
14
service unit attachment member
15
first end of security cable
16

second end of security cable
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17

sheath member
18

first end of sheath member
19

second end of sheath member
20

non- sheathed portion of high pressure hose at first end
21

non- sheathed portion of low pressure hose at first end
22

non- sheathed portion of security cable at first end
23

non- sheathed portion of high pressure hose at second end
24

non- sheathed portion of low pressure hose at second end
25

non- sheathed portion of security cable at second end
100

air condition service unit
101

support
102

pressure port (high pressure)
103

pressure port (low pressure)
AC

air condition side
SuU

service unit side
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Patentkrav

1. Serviceenhed (100) til klimaanlaeg i et karetaj, omfattende en slangesamling
(1), hvor slangesamlingen har en klimaanleegsside (AC) og en serviceenheds-
side (SU) og omfatter

en hgjtryksslange (2) med et forste klimaanlaegsforbindelseselement (4) ved
en farste ende (8) ved klimaanlaegssiden (AC) og et farste serviceenhedsfor-
bindelseselement (6) ved en anden ende (10) ved serviceenhedssiden (SU),
en lavtryksslange (3) med et andet klimaanleegsforbindelseselement (5) ved
en farste ende (9) ved klimaanleegssiden (AC) og et andet serviceenhedsfor-
bindelseselement (7) ved en anden ende (11) ved serviceenhedssiden (SU),
kendetegnet ved

et sikkerhedskabel (12) med et klimaanleegsfastgarelseselement (13) ved en
farste ende (15) ved klimaanlaegssiden (AC) og et serviceenhedsfastgarelse-
selement (14) ved en anden ende (16) ved serviceenhedssiden (SU), hvor kli-
maanlaegsfastgorelseselementet (13) er konfigureret til at veere udlgseligt i
indgreb med en passende understatning (101),

hvor slangesamlingen yderligere omfatter et kappeelement (17), der beklaeder
hgjtryksslangen (2), lavtryksslangen (3) og sikkerhedskablet (12) i det mindste
delvis mellem klimaanleegssiden (AC) og serviceenhedssiden (SU),

hvor serviceenhedsfastgorelseselementet (14) er fastgjort til serviceenheden
(100), og hvor det farste serviceenhedsforbindelseselement (6) og det andet
serviceenhedsforbindelseselement (7) hver iseer er forbundet til trykporte pa

klimaanlaegsserviceenheden (100).

2. Serviceenhed (100) til klimaanleeg i et karetoj ifalge krav 1, hvor kappeele-
mentet (17) er et fleksibelt rarformet element, der straekker sig mellem klima-
anleegssiden (AC) og serviceenhedssiden (SU).

3. Serviceenhed (100) til klimaanleeg i et karetgj ifelge krav 1 eller 2, hvor kli-
maanlaegsfastgarelseselementet (13) omfatter en karabinhage.
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4. Serviceenhed (100) til klimaanleeg i et koretgj ifolge et hvilket som helst af
de foregaende krav, hvor kappeelementet (17) har en fgrste ende (18) ved
klimaanleegssiden (AC), hvor hgjtryksslangen (2) og lavtryksslangen (3) har
hver en ikke-beklaedt del (20, 21), der straekker sig fra den farste ende (18) af
kappeelementet (17).

5. Serviceenhed (100) til klimaanlaeg i et koretoj ifelge krav 4, hvor de ikke-
bekleedte dele (20, 21) af hajtryksslangen (2) og lavtryksslangen (3) har en
leengde pa mindst 100 mm, fortrinsvis pa ca. 150 mm.

6. Serviceenhed (100) til klimaanleeg i et karetgj ifelge krav 4 eller 5, hvor sik-
kerhedskablet (12) har en ikke-beklaedt del (22), der streekker sig fra den forste
ende (18) af kappeelementet (18), hvor leengden af den ikke-bekleedte del (22)
af sikkerhedskablet (17) er mindst 250 mm, fortrinsvis 500 mm.

7. Serviceenhed (100) til klimaanleeg i et karetgj (100) ifolge et hvilket som
helst af de foregaende krav, hvor sikkerhedskablet (12) er et fleksibelt staltov
med et plastbeklaedning.

8. Serviceenhed (100) til klimaanleeg i et karetgj (100) ifelge et hvilket som
helst af de foregaende krav, hvor serviceenhedsfastgarelseselementet (14)

omfatter en stalwireklemme.

9. Serviceenhed (100) til klimaanleeg i et karetgj (100) ifelge et hvilket som
helst af de foregaende krav, hvor kappeelementet (17) har en anden ende (19)
ved serviceenhedssiden (SU), hvor hajtryksslangen (2), lavtryksslangen (3) og
sikkerhedskablet (12) har hver en ikke-beklaedt del (23, 24, 25), der straekker

sig fra den anden (19) ende af kappeelementet (17).
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