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1
PIPE FIXING DEVICE

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

This is a reissue application of U.S. Pat. No. 7,191,958,
which was filed as U.S. application Ser. No. 11/110,708 on

Apr. 21, 2005 and issued on Mar. 20, 2007, the disclosure of

which is incovporated hevein by reference in its entirety.

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of Korean Patent
Application No. 2004-38433, filed on May 28, 2004 1n the
Korean Intellectual Property Oflice, the disclosure of which
1s incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a pipe fixing device and,
more particularly, to a pipe fixing device which 1s used to fix
a plurality of pipes arranged to cross each other.

2. Description of the Related Art

Appliances, such as air conditioners, refrigerators, etc.,
are olten provided with pipes for conducting liquid or gas.

In general, such pipes are mounted inside a casing so that
they connect a compressor and a heat exchanger. They also
connect solenoid valves, capillary tubes, etc. to each other,
which are used to guide a stream of coolant into the
compressor and the heat exchanger or adjust a flow rate of
the coolant. As driving of the compressor may give rise to
collision between the pipes, and these pipes are welded to
various devices, vibration of the pipes can disadvanta-
geously apply an impact to welded portions, resulting 1n a
possibility of cracks at the welded portions.

Taking into account the above problem, a pipe fixing
member, which 1s attached to one side of a casing and 1s
adapted to {ix pipes, has been disclosed 1n the prior art, but
this existing pipe fixing member 1s troublesome and com-
plex 1n overall installation thereof. As an alternative solu-
tion, a fixing member for coupling a plurality of pipes has
been developed. The fixing member, however, also has a
problem 1n that its application range 1s limited to fix pipes
arranged 1n parallel 1nside a casing, and thus 1t cannot fix
pipes arranged to cross each other. For this reason, there still
exists a need to develop a fixing member for stably and
securely fixing pipes arranged to cross each other.

SUMMARY OF THE INVENTION

The pipe fixing device disclosed herein has been made in
view of the above mentioned problems. One aspect of this
device 1s to provide a pipe fixing device for fixing a plurality
of pipes arranged to cross each other.

The pipe fixing device comprises a plurality of pipes
arranged to cross each other, and a fixing member for fixing
the plurality of pipes. The fixing member comprises a body,
a plurality of fixing bores formed in the body corresponding
to arrangement of the plurality of pipes, and a plurality of
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fitting bores formed 1n the body corresponding to arrange-
ment of the plurality of pipes.

The plurality of fixing bores may be formed in a longi-
tudinal direction of the respective pipes, and the plurality of
fitting bores may be formed 1n a diametrical direction of the
respective pipes.

One of the plurality of fixing bores and one of the plurality
of fitting bores may form a pair with each other, the fixing
bore and the fitting bore of the pair being formed to cross
cach other.

The pipe fixing device may also include a plurality of
bands configured to secure the plurality of pipes to the body.

The fixing member may further comprise a plurality of
recesses formed at the body thereof for preventing move-
ment of the bands which may be used to tighten the
respective pipes.

Another embodiment provides a pipe {ixing device com-
prising a fixing member for fixing first and second pipes
arranged to cross each other, the fixing member comprising
a body, a first fixing bore vertically perforated through the
body for fixing the first pipe, a first fitting bore horizontally
perforated through the body near the first {ixing bore so as
to cross thereto, a second fixing bore horizontally perforated
through the body for fixing the second pipe and a second
fitting bore vertically perforated through the body near the
second fixing bore so as to cross thereto.

The fixing member may further comprise slits formed at
one side of the respective first and second fixing bores for
securing easy insertion of the pipes.

To the first fitting bore may be fitted a first band for
tightening the first pipe, and to the second fitting bore may
be fitted a second band for tightening the second pipe, the
first and second fitting bores being formed so as to cross
cach other.

The fixing member may further comprise a plurality of
recesses formed at the body thereof for preventing move-
ment of the first and second bands.

BRIEF DESCRIPTION OF THE DRAWINGS

The above aspects and other features and advantages of
the pipe fixing device as disclosed herein will become more
apparent after reading the following detailed description
when taken 1n conjunction with the drawings, in which:

FIG. 1 1s a partially broken away perspective view 1llus-
trating a pipe fixing device as disclosed herein used to fix a
plurality of pipes;

FIG. 2 1s a perspective view 1illustrating a pipe {ixing
member consistent with a first embodiment of the pipe fixing
device disclosed herein;

FIG. 3 1s a perspective view 1illustrating a pipe fixing
member consistent with a second embodiment of the pipe
fixing device disclosed herein; and

FIG. 4 1s a perspective view 1llustrating an application
wherein a pipe fixing device as disclosed herein 1s used to fix
coolant pipes connecting a compressor and a heat exchanger
ol an air conditioner.

DETAILED DESCRIPTION OF ILLUSTRATITV.
NON-LIMITING EMBODIMENTS

L1

Ilustrative, non-limiting embodiments of the pipe fixing
device as disclosed herein will now be described 1n detail
with reference to the annexed drawings.

FIG. 1 1s a partially broken away perspective view 1llus-
trating a pipe fixing device as disclosed heremn 1n a state
wherein 1t 1s used to {ix a plurality of pipes.
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As shown 1n FIG. 1, the pipe fixing device comprises a
fixing member 1, which fixes a plurality of pipes, namely,
first and second pipes 2 and 3 arranged in vertical and
horizontal directions to cross each other. The fixing member
1 1s made of a rubber material. However, the invention 1s not
limited thereto, and other well known materials could be
used. Tightening bands, namely, first and second bands 4 and
5 are provided around the fixing member 1 in order to
surround the pipes 2 and 3. In an exemplary embodiment of
the present invention a cable-tie 1s used, but the invention 1s
not limited thereto, and any other bands are acceptable 1
they can tighten around the pipes.

At opposite sides of the fixing member 1 are formed a
plurality of fixing bores, and a plurality of fitting bores for
use 1n the fixation of the pipes 2 and 3. The plurality of fixing
bores are defined 1n a longitudinal direction of the respective
pipes to be fixed, whereas the plurality of fitting bores are
defined 1 a diametrical direction of the respective pipes.
Here, one of the plurality of fixing bores and one of the
plurality of fitting bores form a pair with each other, and the
fixing bore and fitting bore of the pair are formed so as to
cross each other.

Referring to FIG. 2, the fixing member 1 comprises a
body 10, a first fixing bore 11 which 1s vertically perforated
through the body 10 for fixing the first pipe 2, a first fitting,
bore 12 which 1s horizontally perforated through the body 10
near the first fixing bore 11 so as to cross thereto, and a first
slit 13 which 1s formed at one side of the first fixing bore 11
for securing easy 1insertion of the first pipe 2. The fixing
member 1 also comprises a second fixing bore 14 which 1s
horizontally perforated through the body 10 for fixing the
second pipe 3, a second {itting bore 15 which 1s vertically
perforated through the body 10 near the second fixing bore
14 so as to cross thereto, and a second slit 16 which 1s
tormed at one side of the second fixing bore 14 for securing
casy isertion of the second pipe 3.

To the first fitting bore 12 1s fitted the first band 4 for
tightening the body 10 around the first pipe 2, and to the
second fitting bore 15 1s fitted the second band 5 for
tightening the body 10 around the second pipe 3. As the first
and second bands 4 and 5 act to tighten around the pipes 2
and 3, the first and second slits 13 and 16 formed at one side
of the respective pipe fixing bores 11 and 14 are narrowed
until they are completely closed, thereby allowing the pipes
2 and 3 inside the fixing bores 11 and 14 to be compressed.

FIG. 3 1illustrates another embodiment of the pipe fixing
device disclosed herein. In the embodiment illustrated 1n
FIG. 3, a fixing member 1 a includes a plurality of recesses,
namely, first and second recesses 17 and 18, which are
formed at body 10a for preventing movement of the tight-
ening bands 4 and 5 (not shown). The first recess 17 1s
formed along part of an outer periphery of the body 10a 1n
a diametrical direction of the pipe 2 to be inserted through
the first fixing bore 11, and the second recess 18 1s formed
along part of the outer periphery of the body 10a i a
diametrical direction of the pipe 3 to be inserted through the
second fixing bore 14.

FIG. 4 illustrates an application wherein the pipe fixing
device of the present mvention 1s used to {ix coolant pipes
connecting a compressor and a heat exchanger of an air
conditioner.

Inside an outdoor unit casing 6 are mounted various
driving devices, such as a compressor 7 and a heat
exchanger 8. Disposed between the compressor 7 and the
heat exchanger 8 are a plurality of coolant pipes arranged so
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as to cross each other. These coolant pipes are fixed together
by the fixing member 1 or 1a consistent with the present
invention.

Even 1f vibration 1s inevitably generated during the opera-
tion ol the compressor 7, the coolant pipes are fixedly
coupled by the fixing member 1 or 1a, resulting 1n reduction
in vibration thereof.

As apparent from the above description, the pipe fixing
device 1 accordance with the present invention, comprises
a fixing member configured 1n such a fashion that a plurality
ol pipe fixing bores and a plurality of band fitting bores are
formed 1 a body thereof so as to enable easy and firm
fixation of pipes arranged to cross each other, resulting i1n
reduction in vibration of the pipes caused by the operation
ol a compressor.

Further, consistent with the present invention, tightening,
bands are used to surround and be tightened around the
pipes, thereby increasing the coupling force of the pipes
arranged to cross each other, resulting 1n stable and reliable
fixation thereof.

Although the exemplary embodiments of the mvention
have been disclosed for illustrative purposes, those skilled in
the art will appreciate that various modifications, additions
and substitutions are possible, without departing from the
scope and spirit of the invention as disclosed 1n the accom-
panying claims.

What 1s claimed 1s:

1. A pipe fixing device comprising a plurality of pipes
arranged to cross each other, and a fixing member for fixing
the plurality of pipes, the fixing member comprising:

a body;

a plurality of fixing bores formed 1n the body correspond-

ing to arrangement of the plurality of pipes; and

a plurality of fitting bores formed 1n the body correspond-

ing to arrangement of the plurality of pipes,

wherein the pipe fixing device further comprises.

a plurality of bands configured to secure the plurality of
pipes to the bodyl.]; and
a plurality of recesses formed at the body thereot for
preventing movement of the plurality of bands, and
wherein to the plurality of fitting bores is fitted the
plurality of bands operable to securve the body to the
plurality of pipes.

2. The pipe fixing device according to claim 1, wherein the
plurality of fixing bores are formed 1n a longitudinal direc-
tion of [the] respective pipes of the plurality of pipes; and

the plurality of fitting bores are formed 1n a diametrical

direction of the respective pipes.

3. The pipe fixing device according to claim 1, wherein
one of the plurality of fixing bores and one of the plurality
of fitting bores form a pair with each other, [the fixing bore
and the fitting bore] the one of the plurality of fixing bores
and the one of the plurality of fitting bores ol the pair being
formed to cross each other.

4. A pipe fixing device comprising a fixing member for
fixing [first and second pipes] a first pipe and a second pipe
arranged to cross each other, the fixing member comprising:

a body;

a first fixing bore vertically perforated through the body

operable to fix the first pipe to the body;

a lirst fitting bore horizontally perforated through the

body near the first fixing bore so as to cross thereto;

a second {ixing bore horizontally perforated through the

body operable to fix the second pipe to the body; and

a second fitting bore vertically perforated through the

body near the second fixing bore so as to cross thereto,
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wherein to the first fitting bore 1s fitted a first band

operable to secure the body to the first pipe, and to the

second fitting bore 1s fitted a second band operable to
secure the body to the second pipe, and

wherein the first band and the second [bands] band are

provided around the fixing member, the fixing member

further comprising a plurality of recesses formed at the
body thereot for preventing movement of the first band
and the second [bands] band.

5. The pipe fixing device according to claim 4, wherein the
fixing member further comprises slits formed at one side of
the respective first and second fixing bores operable to allow
isertion of the first and second pipes.

6. A pipe fixing device comprising a plurality of pipes
arranged to cross each other, and a fixing member for fixing
the plurality of pipes, the fixing member comprising;

a body;

a plurality of fixing bores formed 1n the body correspond-

ing to arrangement of the plurality of pipes; and

a plurality of fitting bores formed 1n the body correspond-

ing to arrangement of the plurality of pipes[; and].

whevrein the pipe fixing device further comprises:

a plurality of bands configured to secure the plurality of
pipes to the body by exerting compressive force on
the plurality of pipes and the bodyl.]; and

a plurality of recesses formed at the body thereof for
preventing movement of the plurality of bands which
extends through the plurality of recesses, and

wherein to the plurality of fitting borves is fitted the

plurality of bands operable to secure the body to the
plurality of pipes.

[7. The device according to claim 6, wherein to the
plurality of fitting bores 1s fitted the plurality of bands
operable to secure the body to the plurality of pipes.]

8. An air conditioner comprising the pipe fixing device
according to claim 1.

9. An air conditioner comprising the pipe fixing device
according to claim 4.

10. An air conditioner comprising the pipe fixing device
according to claim 6.

11. An air conditioner comprising:

a compressor and a heat exchanger mounted inside a

casing, and

a pipe fixing device configured to fix a first pipe and a

second pipe arranged to cross each other between the

compressor and the heat exchanger, the pipe fixing
device comprising:

a body made of a rubber material to reduce vibration
of the first and second pipes, a first fixing bore
vertically perforated through the body, a first slit
Jormed with vespect to the first fixing bove, the first
slit being operable to allow insertion of the first pipe
to the body, a first fitting bore horizontally perforated

6

through the body near the first fixing bore so as to
cross thereto, a second fixing bove horizontally per-
Jorated through the body, a second slit formed with
respect to the second fixing bove, the second slit
5 being operable to allow insertion of the second pipe
to the body, and a second fitting bore vertically
perforated through the body near the second fixing
bore so as to cross thereto, wherein the body further
comprises a first vrecess and a second rvecess formed
in rvelation to the first fitting bore and the second
fitting bore;

a first band fitted to the first fitting bore to secure the
body to the first pipe and including a first head and
a first elongated body including first protruding
elements, the first band being configured to be
inserted through the first fitting bove and to be fitted
in the first vecess formed the body such that the first
band tightens a first portion of the body around the
first pipe based on the first head engaging with the
fivst protruding elements of the first elongated body,
and

a second band fitted to the second fitting bore to secure
the body to the second pipe and including a second
head and a second elongated body including second
protruding elements, the second band being config-
ured to be inserted through the second fitting bore
and to be fitted in the second rvecess formed the body
such that the second band tightens a second portion
of the body around the second pipe based on the
second head engaging with the second protruding
elements of the second elongated body.

12. The air conditioner according to claim 11, wherein
each of the first band and the second band comprises a
cable-tie.

13. The air conditioner according to claim 11, wherein the
first fixing bore and the second fitting bove extend from a first
side of the body to a second side opposite to the first side of
the bodv, and

wherein the first fitting bore and the second fixing bore

extend from a third side of the body to a fourth side

opposite to the thivd side of the body, the thivd side and
the fourth side extending pevpendicular to the first side
and the second side.

14. The air conditioner accorvding to claim 13, wherein the
a5 first band wraps around the body from the thivd side to the

fourth side, and

wherein the second band wraps around the body from the
first side to the second side.

15. The air conditioner according to claim 13, wherein the

50 first vecess is formed in the body and extends from the thivd
side to the fourth side, and the second recess is formed in the
body and extends from the first side to the second side.
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