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(54) Extension and bending apparatus for fire truck drainpipe

(57)  Thisinvention relates to an extension and bend-
ing apparatus for fire truck drainpipe. In more particular,
by installing metallic, telescopic drainpipe along ladder
armto the top, and the drainpipe is equipped with bending
apparatus at the position where the drainpipe bends, fire
water can be aimed accurately at the fire point.

Fig. 3

To this end, an extendable ladder arm is installed on
fire truck, and the top of the ladder can be bent at a hinge
at the angle controlled by hydraulic cylinder. A telescopic
metallic drainpipe is mounted along on the ladder, having
ball jointtype bending device at the pointwhere the ladder
is bent as necessary, allowing fire water to be focused
at fire point.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] Thisinventionrelatesto an extensionand bend-
ing apparatus of drainpipe of fire truck. In more particular,
an extension and bending apparatus for fire truck with
elevated ladder of which the upper part can be bent, a
drainpipe having the said extension and bending appa-
ratus is installed along the ladder with the bendable joint
at where the ladder is bent, to enable the fire water fo-
cused at the fire point.

Background of the Related Art

[0002] For fire fighting activities against fires in high
apartment housings or buildings, hinged ladders are ap-
plied onfire trucks, of which upper partcan be benttoward
the building to aim the drainpipe at fire point and allow
the ladder supported by the building exterior for stability
of the ladder.

[0003] For the elevated lader with abovementioned
structure for fire trucks, as disclosed in Publication No.
2001-26659, the technologies that enable bending of the
upper part with hinge, and the bent angle is controlled
and maintained with hydraulic cylinder has been present-
ed.

[0004] However, the conventional ladders, as de-
scribed above, have telescopic drainpipes from water
tank on the ground up to the hinge of the ladder, but the
drainpipes are not equipped with bending apparatuses.
Therefore, to aim fire water to the fire point, drain tubes
made with cloth have to be connected additionally.
[0005] Such additional connecting work delays fire
fighting, resulting in increase of damage by fire.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Fig. 1 shows the structure of the high elevated
ladder of fire truck in accordance with the present inven-
tion.

[0007] Fig. 2 shows the bending structure of drainpipe
which is one of the key parts of the invention.

[0008] Fig. 3 shows the behavior of Fig. 2.

[0009] Fig. 4 is a partial exploded perspective view of
Fig. 2.

[0010] Fig. 5is a partial exploded perspective view of
Fig. 3.

TECHNICAL OBJECT & EFFECT OF THE PRESENT
INVENTION AND DETAILED DESCRIPTION OF THE
CONSTITUTION AND FUNCTION OF INVENTION

Technical Object of the Present Invention

[0011] To solve abovementioned problems, the
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present invention presents extendable telescopic drain-
pipe along ladder, having a bending apparatus at the
position corresponding to the hinged point of the ladder,
in order to provide a drainpipe without additional joint
member up to the top of the ladder.

Detailed Description of the Constitution and Func-
tion of Invention

[0012] The extension and bending apparatus for fire
truck drainpipe in accordance with the present invention
is,

[0013] Forfire trucks equipped with extendable ladder
of which upper part can be bent with a hinge and the
bending angle is controlled and maintained with hydraulic
cylinder,

[0014] constituted with metallic extension drainpipe in-
stalled along the ladder of fire truck, and a ball joint in
the drainpipe at the position of the hinge of the ladder,
and the ball joint is formed with drain water path to enable
pointing of the fire water at fire point,

[0015] and the said bending apparatus is formed with
hemispherical mounting groove inside the upper member
andinlethole, inside the lower part, connected with drain-
pipe,

[0016] in the said mounting groove is inserted with a
spherical rotating member to allow rotation, and inside
the rotating member, pipe connection hole is formed con-
necting the inlet of the said fixing member, and a pipe-
type outlet member is formed on the upper part of the
pipe connecting hole to be connected with the upper part
of the drainpipe.

[0017] The functions and their effects of the said mem-
bers set forth and described hereinabove are described
hereinbelow with reference to the attached drawings.
[0018] Fig. 1 shows the structure of elevated ladder
for fire trucks applied with the present invention. An ex-
tendable ladder(200) is installed on fire truck(100), and
on the side of the ladder(200) a metallic drainpipe(300)
is installed.

[0019] The said drainpipe(300) consists with multiple
metallic drainpipes(301, 303, 304) of different diameters,
connected telescopically for free extension and shrink-
ing.

[0020] Thatis,the drainpipe(301) which hasthe largest
diameter is mounted on the ladder(200) with supporting
rod(302). At the top and bottom of the drainpipe(301) are
formed with telescopic columns(305, 306) in which upper
and lower drainpipes(303,304) are inserted and can slide
in and out.

[0021] The said telescopic columns(305, 306) have
sealingmembersinside to prevent upper and lower drain-
pipes(303, 304) from being isolated and fire water from
leaking out.

[0022] Furthermore, by forming the diameters of the
upper and lower drainpipes(303, 304) differently to allow
larger pipe(301) to receive a number of smaller pipes.
[0023] Therefore, when the ladder(200) is extended,
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the pipe fixed to the ladder(200) moves upward, drawing
lower pipe(303) out with the telescopic column(305).
When the ladder(200) is extended further after the lower
pipe(303) has all been drawn out, the upper pipe(304)
will be drawn out from the pipe(301) through its telescopic
column(306), so that the overall length of the drainpipe
(300) can keep up with the extended length of the ladder
(200).

[0024] When the ladder(200) is being shrunk, the up-
per pipe(304) is inserted into the large pipe(301). When
the upper pipe(304) has been inserted completely, the
large pipe(301) moves downward with the ladder(200)
receiving the lower pipe(303) inside.

[0025] The upper part of the said ladder(200) can be
bentwith a hinge(230) for easier approach to tall buildings
and control of fire water discharging point.

[0026] When the ladder(200) is bent, the drainpipe
(300) also has to be bent at the same position with a
bending apparatus(A) to enable watering at objective fire
point.

[0027] The structure of the bending apparatus which
is one of the major advantage of the present invention is
described hereinbelow, with reference to the Figures 2
and 3.

[0028] The upper part of the ladder(200) can be bent
to form a bendable ladder(210) of which one side of the
bending direction is coupled with the upper part of the
ladder(200) with a hinge(230) so that the upper part can
be bent by rotation, while the other side is joined with the
cylinder rod of hydraulic cylinder(220) of which main body
is joined with the opposite side of the ladder(200).
[0029] Therefore, the bendable ladder(210) can be
bent by the extension and shrink of the hydraulic cylinder
(220), as shown in Fig. 3, maintaining its bent state by
the hydraulic cylinder(220).

[0030] Atthistime, the upper part of the drainpipe(300)
has to be able to be bent at the position where the bend-
able ladder(210) is bent to enable watering at desired
direction. To this end, a bending apparatus(A) is provid-
ed.

[0031] The said bending apparatus(A) consists with
fixed a member(320) and a rotating member(330). Bend-
ing isimplemented by the rotation of the rotating member
(33) inside the fixed member(320). The said fixed mem-
ber(320) is formed with hemispherical mounting groove
(323) inside its body where the rotating member(330)
which has ball-shaped body(331) is coupled by ball-joint
type.

[0032] The said fixed member(320) is formed with an
inlet(322), at the bottom of the mounting grove(323),
which is connected with the exterior of the body(321).
The upper drainpipe(304) on the lower side is joined with
the bottom of the body(321) of the fixed member(320)
and connected with the inlet(322) to enable the fire water
coming in through the upper pipe(304) can flow into the
body(321) of the fixed member.

[0033] . The body(331) of the rotating member(330) is
mounted on the said mounting groove(323), having the
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diameter same as the inner diameter of the mounting
groove(323), and formed with a pipe connection hole
(332) inside.

[0034] Furthermore, on top of the body(331) of the ro-
tating member is formed with an outlet(333) which is ex-
tended in a certain length, as a pipe, which is formed to
connect the water flow path on top of the pipe connection
hole(332) of the body(331).

[0035] Here, the bottom of said pipe connection hole
(332) has larger diameter than top, and desirably, has
the diameter expanded towards the direction of bending.
[0036] Consequently, as shownin Fig. 3, the pipe con-
nection hole(322) can maintain connection with the inlet
(322) when the rotating member(330) is bent.

[0037] The body(321) of said fixed member is formed
with a holding member(325) to prevent the body(331) of
the rotating member from being isolated out, and the
mounting groove(323) of the fixed member body(321) is
formed hemispherically to receive the rotating member
body(331), preventing the rotating member(330) from
being isolated by a holding member(325) joint with a bolt
chain joint member(326) on top of the mounting groove
(323).

[0038] At the same time, an o-ring type sealing mem-
ber(324) is mounted on top of the mounting groove(323)
and bottom of said holding member(325) to prevent water
coming in through inlet(322) from leaking out of the fixing
member body(321).

[0039] And, the upper part of said fixing member(321)
is inclined in the direction of bending to give larger bend-
ing angle to the rotating member(330).

[0040] On top of the rotating member body(331), a
pipe-type outlet(333) is formed in connection with the
pipe connection hole(332), inside of which is inserted with
the bottom of the bending drainpipe(340), and o-ring type
sealing member(334) is mounted inside the outlet(333)
to prevent water from leaking.

[0041] Here,itis desirable that the bottom of the bend-
ing drainpipe(340) has a certain amount of gap to the
pipe connection hole(332) which is formed on the rotating
member body(331). This is because, since the upper part
of the bending drainpipe(340) is fixed to the upper part
of the bending ladder(210) with a bracket-type pipe fixing
member(340), there should be some free space to pre-
vent interference between the bottom of the bending
drainpipe(340) and pipe connection hole(332) when the
drainpipe(340) is inserted into the pipe connection hole
(332) for bending, as shown in Fig. 3.

[0042] That is, the bending drainpipe(340) is inserted
into the pipe connection hole(332) when the ladder is
bent, at this time, if there is no free space between the
bottom of the bending drainpipe(340) and bottom of the
pipe connection hole(332), the bottom of the drainpipe
(340) will pass through the pipe connection hole(332)
and contact with the fixing member body(321), causing
damage to the bending drainpipe(340) and fixing mem-
ber body(321).

[0043] Therefore, free space is necessary to avoid
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such damage.

[0044] At the same time, the drainpipe(300) is shrunk
according to the bending of the ladder(210) since the
bottom of the upper drainpipe(304) which is connected
with the bottom of the fixing member(320) is inserted into
the large drainpipe(301) by a certain length.

[0045] Consequently, the drainpipe(300) can be prop-
erly extended or shrunk with the telescopic column(306)
preventing the drainpipe(300) from being bent or dam-
aged when the ladder is bent.

[0046] As the drainpipe(300) has a bending structure
described hereinabove, the fire water fed from ground
comes into the inlet(322) through the lower drainpipe
(310) and discharged through the pipe connection hole
(332) and outlet(333), and to desired fire point through
the upper drainpipe(340).

Effects of the Present Invention

[0047] Asdescribed hereinabove, inthe presentinven-
tion, a telescopic drainpipe is installed along with the lad-
der, the drainpipe can be bent in correspondence with
the bending of the ladder, to extend the drainpipe up to
the top of the ladder, enabling fire water discharged to-
wards the fire point accurately maintaining the water
pressure. Especially, when the ladder is bent, at the
bending part of the drainpipe which has different position
of rotating radius from that of the hinge axis of the ladder,
the bottom of the bendable drainpipe(340) is inserted into
the pipe connection hole, and at the same time, the upper
drainpipe(304) is inserted into the large pipe(301) in the
telescopic column(306), to enable smooth bending of the
drainpipe preventing deflection or damage.

Claims

1. For a fire truck installed with extendable ladder of

which the upper part can be bent with hinge, and the
bending angle can be controlled and maintained with
hydraulic cylinder,
An extension and bending apparatus for fire truck
drainpipe whichis characterized by, telescopic me-
tallic pipe mounted on said ladder, having a ball-joint-
type bending apparatus corresponding to the posi-
tion of the bending of the ladder, providing fire water
path inside the bending apparatus to enable water
discharging at desired direction.

2. The extension and bending apparatus for fire truck
drainpipe in accordance with the Claim 1, wherein
the bending apparatus is characterized by,

Being formed with a fixing member body which is
formed with hemispherical mounting groove inside,
and an inlet is formed at the bottom of said groove
connecting with the lower drainpipe,

And said mounting groove is inserted with a ball-
joint-type rotating member body to provide rotational
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joint, and inside of the rotating member body is
formed a pipe connection hole which is connected
with the inlet of said fixing member body, and a pipe-
type outlet is formed on top of the pipe connection
hole to be connected with the upper drainpipe.

The extension and bending apparatus for fire truck
drainpipe in accordance with the Claim 2, wherein
the mounting groove is characterized by having a
ring-type holding member is joint with a connecting
member, on top of the groove, to prevent rotating
member body from being isolated.

The extension and bending apparatus for fire truck
drainpipe in accordance with the Claim 2, wherein
the extension and bending apparatus are charac-
terized by having sealing members between the
bodies of the fixing member and rotating member,
and between the outlet and upper drainpipe.

The extension and bending apparatus for fire truck
drainpipe in accordance with the Claim 2, wherein
the pipe connection hole formed in the body of the
rotating member is characterized by having larger
diameter at its bottom than its top.
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Fig. 1




Fig. 2
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Fig. 3
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Fig. 4
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Fig. 5
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