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(54) LATERAL REINFORCEMENT TYPE BOOM FOR LADDER TRUCK

(67)  The present invention relates to a lateral rein-
forcement type boom for a ladder truck, the boom com-
prising: a main boom (11) which is rotatably installed in
a vehicle (10) and extends such that multistage protrac-
tion/retraction is possible; and auxiliary booms (13) which
are coupled to each of opposite side surfaces in a trans-
verse direction of the main boom (11) such that multi-
stage protraction/retraction is possible, therefore since
the main boom can be reinforced by the auxiliary boom
at opposite sides, the overall bending strength of the
boom and the strength against lateral load can be further
improved. In addition, an extension ladder which is

mounted on the lower end of the main boom to be rela-
tively movable along the main boom so as to extend to
the ground when the ladder truck is in operation so that
a carriage of the ladder truck can descend to the ground,
and thus the extension ladder is coupled to an upper
surface on a lower end of the main boom in which the
auxiliary booms for reinforcement are coupled to oppo-
site side surface thereof such that the extension ladder
can relatively move to extend to the ground. Therefore,
the carriage moving on the boom is lowered close to the
ground by using the extension ladder so that luggage
can be easily moved up and down to the carriage.

Processed by Luminess, 75001 PARIS (FR)
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Description
Technical Field

[0001] The present invention relates to a lateral rein-
forcement type boom for a ladder truck, and more spe-
cifically, a lateral reinforcement type boom for a ladder
truck, which, by attaching auxiliary booms on the sides
of the main boom, significantly improves the strength
against bending loads, as well as the yield strength
against local partial loads caused by the carriage and the
strength against lateral loads applied in the transverse
direction.

Background of the Invention

[0002] In general, a ladder truck is a vehicle that can
transport carriages and other loads from ground level to
an elevated position by telescoping a multi-stage boom,
and its performance depends on the strength of the
boom, which determines the carrying height.

[0003] An example of such a boom for a ladder truck
is the ladder truck boom shown in Drawing 1 (U.S. Patent
No. 10-1763649). This boom (110) is mounted rotatably
on the vehicle (101), as shown, and the elevation angle
is determined by an angle adjustment cylinder (104).
Thus, when the boom (110) is extended upward, it moves
the carriage (120) to its intended position for its intended
use.

[0004] However, due to the structural limitations of the
conventional boom (110) for telescoping, the boom-to-
boom folding occurs between the booms. In particular,
each boom has an open structure in cross-section to al-
low movement of the carriage (120) while still being fold-
ed, resulting in poor bending strength.

[0005] In addition, the outer boom, which does not fold
on the outer surface, can be sufficiently reinforced on the
outer surface, but the other booms cannot provide any
reinforcement means on the outer surface to maintain
the folding. In particular, the second boom, which cannot
be reinforced and is the lowest boom, i.e., the one comes
right after the outer boom, has the largest load burden
and the most vulnerable in terms of strength.

[0006] Moreover, although the strength of the boom
itself can be increased, doing so increases the weight
and multiplies the above weakness. When extended to
a height, there is nothing to prevent it from bending,
breaking and twisting sideways under lateral loads from
external forces, such as sideways wind or swaying.
[0007] Moreover, for the conventional boom (110), al-
though the strength of the boom itself can be increased,
doing so increases the weight and multiplies the above
weakness. When extended to a height, there is nothing
to prevent it from bending, breaking and twisting side-
ways under lateral loads from external forces, such as
sideways wind or swaying.

[0008] On the other hand, the boom of the ladder truck
should be equipped with an extension ladder so that the
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carriage can be lowered close to the ground. As one ex-
ample, the "Extension ladder attachment device" of Pub-
lic Utility Model Publication No. 20-1994-0022909,
shown in Drawing 1, has a joint member (204) at the rear
end of the ladder part (203), and an extension ladder
(202) coupled to the joint member (204) to connect with
the ladder part (203), so that the carriage (205) can be
moved from the ladder part (203) to the extension ladder
(202) and lowered close to the ground.

[0009] However, when the above-mentioned conven-
tional extension ladder (202) is used in a ladder truck, it
is directly connected to the end of the ladder part (203)
and remains exposed to the outside at all times, so that
it protrudes from the rear end of the ladder part (203)
even when the ladder truck is not in use and occupies a
considerable space at the rear of the ladder truck. There-
fore, there is a problem that the driver may not be aware
of the space occupied by the extension ladder when driv-
ing or parking the ladder car with the ladder part folded
and not in use, and an accident may occur.

[0010] Therefore, itis necessary to provide a structure
for storing the extension ladder when it is not in use.
Specifically, the extension ladder must be connected to
the outermost boom of the main boom in contact with the
outer boom, and in a structure in which the main boom
is reinforced by installing reinforcing booms as described
above, especially in a structure in which the reinforcing
boom is installed on the side of the main boom so that
the load can be distributed as much as possible, the aux-
iliary boom is located on the side of the main boom, so
it is difficult to arrange the position where the extension
ladder is to be combined to be accommodated on the
side of the outer boom.

Detailed Description of the Invention
Technical Objectives

[0011] The present invention is proposed to solve the
above problems of the conventional boom for ladder
truck, and aims to improve the overall strength of the
boom against bending loads, especially the load on the
leading edge in the elongated state and the bending load
due to its own weight, by reinforcing the main boom with
auxiliary booms on both sides of the main boom, while
reducing the weight of the boom itself by doubling the
rigidity of the boom as described above.

[0012] In addition, it has another object to improve the
strength of the boom against lateral load.

[0013] Also, it has another object to improve the local
yield strength of the main boom by distributing the load
locally generated on the main boom due to the carriage
to the auxiliary boom.

[0014] The present invention also has another object
to provide a ladder truck boom with a main boom with
auxiliary booms on the side for reinforcement and an ex-
tension ladder that can be used in combination with the
main boom for relative movement in order to solve the
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problems of ladder truck booms with conventional exten-
sion ladders as above.

[0015] Also, the present invention has another object
to provide a ladder truck boom with an extension ladder
that prevents the carriage from moving sideways while
resting on the extension ladder when the carriage is
moved by the extension ladder.

[0016] Also, the present invention has another object
to provide a ladder truck boom with an extension ladder
that is rigidly coupled to the main boom even when the
auxiliary boom is positioned to the side of the main boom.

Means of Solving the Problems

[0017] To achieve these objectives, the presentinven-
tion provides a lateral reinforcement type boom for a lad-
der truck comprising: a main boom rotatably mounted on
the vehicle, extending telescopically in multiple steps;
and auxiliary booms, coupled telescopically in multiple
steps to each of two transverse sides of the main boom.
[0018] Further, the auxiliary booms preferably com-
prise: a plurality of auxiliary booms foldably coupled so
as to have a decreasing cross-sectional area; and a plu-
rality of brackets coupled to project laterally on the sides
oftheleading edges of the main booms to supportleading
edge portions of the respective auxiliary booms.

[0019] Furthermore, the auxiliary booms correspond-
ing to the outer boom connected to the vehicle, of the
booms of the main boom, are preferably attached to both
sides of the outer boom.

[0020] Further, each of the plurality of auxiliary booms
preferably has a circular or elliptical cross-sectional
shape.

[0021] Further, each of the plurality of auxiliary booms
preferably has a polygonal shape.

[0022] In addition, itis preferable to include an exten-
sion ladder that is mounted at the bottom of the main
boom so as to be able to move relatively along the main
boom and extends to the ground when the ladder truck
is in operation, allowing the carriage of the ladder truck
to descend to the ground.

[0023] In addition, it is desirable for the extension lad-
derto be supported at the top of an outer boom positioned
at the outermost of the plurality of auxiliary booms and
to be guided for movement along the main boom by a
fixing band attached to an upper surface of the auxiliary
boom positioned at the outermost of the booms.

[0024] In addition, preferably, the fixing band compris-
es a roller portion along which the extension ladder is
guided so that it can slide, and a roller of the roller portion
fits into a groove formed in the extension ladder to secure
the extension ladder when the extension ladder is drawn
in the upward direction of the main boom.

[0025] In addition, the fixing band preferably has a fix-
ing part for pressing the roller part toward the groove part
so that the roller is fixed to the groove part when the
extension ladder is drawn in the upper direction of the
main boom.
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[0026] Further, the extension ladder preferably com-
prises a pair of roller plates extending longitudinally to
support the wheels of the carriage; and an anti-falling
bumper projecting upwardly along an outer edge of the
roller plates to prevent the wheels rolling on the roller
plates from falling off the outer edge of the roller plates.
[0027] In addition, the extension ladder preferably in-
cludes a guide bumper which is integrally formed on the
outer surface of the anti-falling bump to guide the move-
ment along the main boom by being inserted into the
guide groove formed between the upper part of the outer
wall of the outer boom and the lower part of the inner wall
of the fixing band, which generates a step according to
the height difference between the outermost outer boom
of the booms and the auxiliary boom.

Effects of the Invention

[0028] For the lateral reinforcement type boom for a
ladder truck in the present invention, both sides of the
open main boom can be reinforced by auxiliary booms
having a closed cross-sectional shape, thereby improv-
ing the overall bending strength of the boom. In particular,
it is possible to improve the strength against the load on
the leading edge in the extended state and the bending
load due to its own weight.

[0029] In addition, as described above, the overall
strength of the boom can be increased, so even if the
thickness of the main boom is reduced, the increase in
weight due to the boom itself or the reinforcing structure
can be avoided, thus preventing the loss of strength due
to the increase in weight.

[0030] In addition, since the auxiliary booms are ar-
ranged continuously on the sides of the main boom, the
main boom and the auxiliary booms provide bending re-
sistance in the transverse direction of the load, even if
the boom is subjected to lateral forces such as wind by
extending the boom and placing it at an elevation. There-
fore, it is possible to significantly improve the strength
against lateral loads compared to placing the auxiliary
booms below the main boom.

[0031] In addition, even if a local load is applied to the
main boom by the carriage, the local yield strength of the
main boom can be greatly increased because the load
is shared between the main boom and the auxiliary
booms.

[0032] In addition, since the extension ladder is cou-
pled to the lower upper surface of the main boom with
the auxiliary boom for reinforcement coupled to both
sides so that it can be moved relative to the ground, the
extension ladder can be used to lower the carriage mov-
ing on the main boom close to the ground, which makes
it easy to load and unload luggage on the carriage.
[0033] In addition, since the anti-falling bump pro-
trudes upward along the outer side of the extension lad-
der to prevent the wheels of the carriage from falling off
from the extension ladder to the side, so that the carriage
can be safely used even when the carriage is located on
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the extension ladder.

[0034] In addition, the upper surface of the auxiliary
boom s coupled with a fixing band to which the extension
ladder is relatively movable, a guide groove is formed
due to the height difference between the fixing band and
the main boom, and a guide bumper formed on the outer
surface of the extension ladder is inserted into the guide
groove, so that the extension ladder is firmly coupled to
the fixing band and the guide groove. As a result, the
combined structure of the main boom and the auxiliary
boom and the structure of relatively mobile extension lad-
der securely attached to the main boom by a fixing band
can be formed.

[0035] Inaddition, by forming aroller on the fixing band
that guides the extension ladder to move so that the ex-
tension ladder slides by the roller, and when the exten-
sion ladder is stowed, the roller is pressed into the groove
of the extension ladder to be fixed by pressing it into a
fixing part, the roller structure can guide and fix the ex-
tension ladder atthe same time, so that the relative move-
ment and fixation of the extension ladder can be made
simple in one configuration.

Brief Explanation of the Drawings
[0036]

Figure 1 illustrates a conventional boom for a ladder
truck.

Figure 2 is a perspective drawing of a boom with a
conventional extension ladder.

Figure 3 is a perspective drawing of a vehicle with a
lateral reinforcement type boom for a ladder truck
according to an embodiment of the present inven-
tion.

Figure 4 is a perspective drawing of the boom in Fig-
ure 3 in its elongated state.

Figure 5is a perspective drawing of the boom in Fig-
ure 3

Figure 6 is an enlarged drawing of part A of Figure 5.
Figure 7 is an exploded perspective drawing of any
one boom and its corresponding auxiliary boom and
bracket in Figure 5.

Figure 8 is a cross-sectional perspective drawing of
part B of Figure 5.

Figure 9 is a base drawing of the boom in Figure 3
Figure 10 is a perspective drawing of a boom for a
ladder truck with an extension ladder according to
an embodiment of the present invention.

Figure 11 is a perspective drawing of a boom and
extension ladder in their extended state in Figure 10.
Figure 12 is a perspective drawing of the main boom,
auxiliary booms, and extension ladder of a boom for
a ladder truck with an extension ladder according to
an embodiment of the present invention.

Figure 13 is an enlarged perspective drawing of a
structure of main boom and auxiliary booms being
combined in a boom for a ladder truck having an
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extension ladder according to an embodiment of the
present invention.

Figure 14 is a perspective drawing of an extension
ladder in its extended state in Figure 12.

Figure 15 is a longitudinal front view illustrating the
main boom, auxiliary boom and extension ladder of
a boom for a ladder truck with an extension ladder
according to one embodiment of the present inven-
tion.

Figure 16 is an enlarged drawing of part A of Figure
15.

Figure 17 is an exploded drawing of a fixing band for
a boom for a ladder truck with an extension ladder
according to an embodiment of the present inven-
tion.

Best form of implementation of the invention

[0037] Hereinafter, a lateral reinforcement type boom
for a ladder truck according to one embodiment of the
present invention will be described in detail with refer-
ence to the accompanying drawings.

[0038] The boom of the present invention, as shown
in Figures 3 and 4 by Drawing symbol #1, is a part of a
vehicle, such as a ladder truck, telescopically extending
from the vehicle (10), so that when transported it is folded
as showninFigure 3, and whenin use it extends upwardly
and serves to elevate the carriage (3) from the bottom
connected to the vehicle (10) to the top.

[0039] For this purpose, the boom (1) of the present
invention comprises a main boom (11) and an auxiliary
boom (13), as shown in Figures 3 to 9.

[0040] Here, the main boom (11) is a main body of the
boom (1), rotatably mounted on the vehicle (10) at its
lower end, and comprising a plurality of booms (21, 22,
23, 24, 25, 26) for telescopically extending, as shown in
Figures 3 and 4.

[0041] In this case, each of the booms (21, 22, 23, 24,
25, 26) comprises a rectangular framing body, i.e., a
framing body on both the left and right sides having a
'I_" shaped cross-section, opened upwards and down-
wards by openings (31), as shown in Figures 8 and 9, to
which a plurality of transverse bars (12) are attached to
the lower opening (31) to reduce weight and add strength.
[0042] The auxiliary boom (13), as a means for rein-
forcing the main boom (11) in the transverse direction at
both ends of the main boom 11, is coupled to the left and
right sides of the mainboom (11)in pairs to be stretchable
in multiple stages on both sides in the transverse direction
of the main boom (11) as shown in Figures 5 to 9. Each
has an independent folding structure.

[0043] For this purpose, the auxiliary boom (13) com-
prises a plurality of auxiliary booms (41, 42, 43, 44, 45)
and a plurality of brackets (51, 52, 53, 54, 55), as shown
in Figures 5 to 9. Each of the auxiliary booms (41, 42,
43, 44, 45) is a unitary body having a polygonal, such as
square, or circular, oval, or track-shaped cross-sectional
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shape, as shown in Figures 6 and 8, with a plurality of
longitudinal sections for telescoping, and afoldable struc-
ture with a decreasing cross-sectional area from bottom
to top for folding. Here, drawing symbol #15, shown in
Figures 5, 8 and 9 to surround outer boom (21) and aux-
iliary boom (41), is an extension ladder that extends from
boom (1) towards the ground in use, allowing the carriage
to lower to the ground to facilitate loading and unloading.
[0044] In particular, each of the auxiliary booms (41,
42, 43, 44, 45) has various cross-sectional shapes as
above without openings in the cross-section, preferably
arectangular barrel-shaped cross-sectional shape which
is long from top to bottom and short from side to side as
shown in Figure 8, considering the moment of inertia of
section to cross section area.

[0045] The brackets (51,52, 53, 54, 55) are means for
supporting the leading edge, i.e., the top, of each of the
corresponding auxiliary booms (41, 42, 43, 44, 45), and
are coupled by projecting laterally to the sides of the lead-
ing edge of each of the corresponding booms (21, 22,
23, 24, 25, 26) as shown in Figure 6. The brackets are
coupled in such a way that, for example, the 1st bracket
(51) is attached to the side of the lower outer boom (21)
of the boom (1) that connects to the vehicle (10), and the
5th bracket (55) is attached to the fifth boom (25), re-
spectively. Accordingly, each of the brackets (51, 52, 53,
54, 55) supports a leading edge portion of a correspond-
ing auxiliary boom (41, 42, 43, 44, 45), respectively, in
such away that the 1stbracket (51) supports the auxiliary
outer boom (41) and the fifth bracket (55) supports the
5th auxiliary boom (45). For this purpose, each of the
brackets (51, 52, 53, 54, 55) is provided with a bore (57)
at the top to support the leading edge of the auxiliary
booms (41, 42, 43, 44, 45) by fitting the leading edge into
this bore (57), as shown in Figures 6 and 7. In particular,
the auxiliary boom (41) corresponding to the outer boom
(21) is attached to both sides of the outer boom (21) as
a whole, thereby increasing the support strength of the
auxiliary boom (13). At this time, each of the brackets
(51, 52, 53, 54, 55) is in the form of a hollow and thick
plate, but as shown in Figure 7, a through groove (59) is
notched in the middle part of the side edge to allow the
nut (62) to be fixed externally when rotating the trans-
verse adjustmentbolt (61) which regulates the transverse
displacement of each boom (21, 22, 23, 24, 25, 26)
through the adjustment hole (58).

[0046] Now, the behaviour of the lateral reinforcement
type boom for a ladder truck (1) according to an embod-
iment of the invention will be described as follows:
When not in use, the boom (1) of the present invention
is stowed in a folded state as shown in Figures 3 and 5,
but when in use, the wheels (17) at the front of the boom
(1) are extended to reach the destination as shown in
Figures 4.

[0047] When extended, the boom (1) resists bending
stresses not only through the main boom (11) itself, but
also through the auxiliary boom (13), which can signifi-
cantly increase the bending strength. Therefore, no
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strength reinforcement is required for the main boom (11)
and the reinforcing structure can be omitted, thus reduc-
ing the weightload. In particular, since the auxiliary boom
(13) has arectangular cross-sectional shape with a small
cross-sectional area and no opening, it is possible to
greatly increase the cross-sectional moment of inertia
compared to the cross-sectional area, so that the bending
strength can be greatly improved.

[0048] Moreover, since the auxiliary boom (13) is
placed side by side with the main boom (11) in the trans-
verse direction and shares the local load generated when
the carriage (3) passes with the main boom (11), load
bearing of the main boom (11) can be reduced. There-
fore, the thickness and weight of the main boom (11)
itself can be reduced, and the reinforcing structure for
the main boom (11) can be removed.

[0049] Furthermore, for loads that are transverse to
the main boom (11), the auxiliary boom (13) is placed in
line with the main boom (11) in the direction of the load
applied to the main boom (11). This greatly improves the
strength against lateral loads due to wind or external forc-
es compared to placing the auxiliary boom (13) below
the main boom (11).

[0050] On the other hand, according to another em-
bodiment of the present invention, the lateral reinforce-
ment type boom for a ladder truck with an extension lad-
der will be described in detail as below:

The boom of the present invention, as shown in Figure
10 by Drawing symbol #1, is a part of a vehicle, such as
a ladder truck, telescopically extending from the vehicle
(10), so that when transported it is folded as shown in
Figure 10and wheninuseitextends upwardly and serves
to elevate the carriage (3) from the bottom connected to
the vehicle (10) to the top.

[0051] For this purpose, the boom (1) of the present
invention comprises a main boom (11), an auxiliary boom
(13), and an extension ladder (15) as shown in Figures
10 to 14.

[0052] The mainboom (11)is a main body of the boom
(1), rotatably mounted on the vehicle (10) at its lower
end, and comprising a plurality of booms (21, 22, 23, 24,
25, 26) for telescopically extending, as shown in Figures
10 and 11.

[0053] In this case, each of the booms (21, 22, 23, 24,
25, 26) is positioned on both sides of the boom (1) by
means of a rectangular frame body as shown in Figure
13, and a plurality of cross bars are attached between
the booms (21, 22, 23, 24, 25, 26) on both sides to reduce
weight and increase strength.

[0054] The auxiliary boom (13), as a means for rein-
forcing the main boom (11) in the transverse direction at
both ends of the main boom (11), is coupled to the left
and right sides of the main boom (11) in pairs to be
stretchable in multiple stages on both sides in the trans-
verse direction ofthe mainboom (11) as shownin Figures
13. Each has an independent folding structure.

[0055] For this purpose, the auxiliary boom (13) com-
prises a plurality of auxiliary booms (41, 42, 43, 44, 45)
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and a plurality of brackets (51, 52, 53, 54, 55), as shown
in Figures 13. Each of the auxiliary booms (41, 42, 43,
44, 45) is a unitary body having a polygonal, such as
square, or circular, oval, or track-shaped cross-sectional
shape, as shown in Figures 13 and 15, with a plurality of
longitudinal sections for telescoping, and afoldable struc-
ture with a decreasing cross-sectional area from bottom
to top for folding.

[0056] In particular, each of the auxiliary booms (41,
42, 43, 44, 45) has various cross-sectional shapes as
above without openings in the cross-section, preferably
arectangular barrel-shaped cross-sectional shape which
is long from top to bottom and short from side to side as
shown in Figure 15, considering the moment of inertia of
section to cross section area.

[0057] The brackets (51,52, 53, 54, 55) are means for
supporting the leading edge, i.e. the top, of each of the
corresponding auxiliary booms (41, 42, 43, 44, 45), and
are coupled by projecting laterally to the sides of the lead-
ing edge of each of the corresponding booms (21, 22,
23, 24, 25, 26) as shown in Figure 13. The brackets are
coupled in such a way that, for example, the 1st bracket
(51) is attached to the side of the lower outer boom (21)
of the boom (1) that connects to the vehicle (10), and the
5th bracket (55) is attached to the fifth boom (25), re-
spectively. Accordingly, each of the brackets (51, 52, 53,
54, 55) supports a leading edge portion of a correspond-
ing auxiliary boom (41, 42, 43, 44, 45), respectively, in
such away that the 1stbracket (51) supports the auxiliary
boom (41) and the fifth bracket (55) supports the 5th aux-
iliary boom (45). For this purpose, each of the brackets
(51, 52,53, 54, 55) is provided with a bore (57) at the top
to support the leading edge of the auxiliary booms (41,
42, 43, 44, 45) by fitting the leading edge into this bore
(57), as shown in Figures 12 and 13. In particular, the
auxiliary boom (4 1) corresponding to the outer boom (21)
is attached to both sides of the outer boom (21) as a
whole, thereby increasing the support strength of the aux-
iliary boom (13).

[0058] Thus, the boom (1) formed as described above
combines the main boom (11) with the auxiliary boom
(13) so that the load applied to the main boom (11) is
resisted by the auxiliary boom (13) together. Thus, by
reinforcing the main boom (11) with the auxiliary boom
(13), the bending strength of the entire boom can be sig-
nificantly improved.

[0059] An extension ladder (15) is used to lower the
carriage (10) to the ground. It is attached to the lower
end of the main boom (11) as shown in Figures 10 and
11, and is attached to a 't_’ shaped mounting bracket
(71), as shown in Figures 13 to 16, which is fixedly at-
tached to the upper surface of the outermost of the plu-
rality of auxiliary booms (41,42,43,44,45)and, as shown
in Figures 13 and 14, guided for movement along the
main boom (11) and supported on the upper surface of
the outer boom (21) positioned at the outermost of the
booms (21, 22, 23, 24, 25, 26). And, as shown in Figures
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15 and 16, it comprises a roller plate (81) and an anti-fall
bumper (82).

[0060] The roller plates (81) are plates supporting the
wheels (77) of the carriage (3), and as shown in Figure
15, it is positioned in the transverse direction so that the
wheels (77) of the carriage (3) are supported, and since
the wheels 77 are located as a pair on both sides, the
roller plates (81) are also located at the upper end of the
mainboom (11) on both sides to extend in the longitudinal
direction, respectively, so that the pair support the wheels
(77) of the carriage (3). In addition, since they are located
parallel to the top of the main boom (11), the wheels (77)
of the carriage (3) can easily move over the top of the
main boom (11) and the roller plate (81).

[0061] The anti-fall bumper (82) prevents the wheels
(77) of the carriage (3) from falling off to the outside of
the roller plate (81), and as shown in Figures 15 and 16,
it protrudes upward along the outer side of the roller plate
(81), and is formed to protrude to fit the height of the fixing
band (71) so that its upper end is fitted to the upper sur-
face of the fixing band (71).

[0062] Since the anti-fall bumper (82) prevents the
wheel (77) of the carriage (3) from coming off the side of
the extension ladder (15), the carriage can be used safely
even when the carriage (3) is located on the extension
ladder (15).

[0063] On the other hand, when the extension ladder
(15) is inserted into the fixing band (71), it may include a
guide bumper (83) to be firmly coupled so that it can be
moved relative to the main boom (11) in the state where
the main boom (11) and the auxiliary boom (13) are com-
bined.

[0064] Guide bumper (83)isintegrally projected on the
outer surface of the anti-fall bumper (82), opposite anti-
fall bumper (82), and is inserted into the guide groove
(G) formed between the fixing band (71) and the outer
boom (21), as shown in Figures 15 and 16. The guide
groove (G) is formed between the upper portion of the
outer wall (21a) of the outer boom (21) and the lower
portion of the inner wall (71a) of the fixing band (71),
which generates a step according to the height difference
(t) between the outer boom (21) and the auxiliary boom,
as shown in Figure 16, so that the guide bumper (83) can
be inserted. As aresult, the extension ladder (15) is guid-
ed in the guide groove (G) and can be moved relative to
the main boom (11).

[0065] Thus, itis advantageous that the extension lad-
der (15) is firmly coupled to the fixing band (71) and the
guide groove (G), thereby forming a coupling structure
of the main boom (11) and the auxiliary boom (13) and
a firm coupling structure of the extension ladder (15) that
is movable relative to the main boom (11) by the fixing
band (71).

[0066] Inaddition, structuring the extension ladder (15)
as above has the advantage that the extension ladder
(15) can be coupled to the lower upper surface of the
main boom (11) to which the auxiliary booms (13) for
reinforcement are coupled on both sides so that the ex-
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tensionladder (15) can be moved to extend to the ground,
so it allows the carriage (3) travelling on the main boom
(11) tobe lowered close to the ground to facilitate loading
and unloading of the load onto the carriage (3).

[0067] On the other hand, the fixing band (71) may be
in a form simply surrounding the extension ladder (15),
butas shownin Figures 14, 16 and 17, itmay be equipped
with the roller part (73) in which the roller (73a) is formed
so that the extension ladder (15) can be smoothly guided
and slide in the longitudinal direction.

[0068] A roller part (73) is coupled to the side of the
fixing band (71) in a state where the roller (73a) is rotat-
ably coupled to the roller bracket (73b) as shown in Fig-
ures 16 and 17. The roller (73a) comes into contact with
the side of the extension ladder (15) through a through
groove (71b) perforated in one surface of the fixing band
(71) to which the roller part (73) is coupled. Since the
roller (73a) keeps the contact with the side surface of the
extension ladder (15), the extension ladder (15) is guided
and slides in the longitudinal direction.

[0069] In addition, the extension ladder (15) should be
fixed so that it does not come out again after being stowed
in the upper direction of the main boom (11) when the
boom (1) is not in use. Such fixing can be performed
using the roller (73a) of the fixing band (71). To this end,
as shown in Figure 14, a part of the extension ladder (15)
has a groove part (H), and as shown in Figures 15 to 17,
the fixing band (71) includes afixing part (75) that presses
the entire roller part (73) into the groove part (H) direction.
[0070] The groove part (H) is formed in a position such
that when the extension ladder (15) is stowed in the up-
ward direction of the main boom (11), it moves to the
position of the roller (73a) and is aligned to have the roller
(73a) inserted, as shown in Figure 14. By the way, while
this groove part may be formed in only one part of the
extension ladder (15) such that the roller (73a) is only
engaged when the extension ladder (15) is fully stow, if
multiple groove parts may be formed in any position of
the extension ladder (15), the length of the extension
ladder (15) extending from the main boom (11) can be
adjusted.

[0071] The fixing part (75) is coupled to the side of the
fixing band (71) by forming a"T_ " shape so that the fixing
bracket (75b) accommodates the roller part (73), as
shown in Figure 17. And a screw hole is drilled on a side
parallel to the side of the fixing band (71) to engage the
fixing lever (75a).

[0072] Thus, as shown in Figure 16, the entire roller
part (73) is inserted into the through groove (71b) of the
fixing band (71) so that it is movable in the vertical direc-
tion of the side of the extension ladder (15). Accordingly,
the entire roller portion (73) can be moved and held in
the through groove (71b) to a position where the roller
(73a) is in contact with the side of the extension ladder
(15) sothatthe roller (73a) can guide the extension ladder
(15) during telescoping the extension ladder (15).
[0073] Furthermore, as shown in Figure 16, when the
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extension ladder (15) is stowed, the entire roller part (73),
i.e., the roller bracket (73b), is pressed in the direction of
the groove part (H) by the fixing lever (75a) so that the
roller (73a) is locked in the groove part (H), and the roller
(15) is locked and remains locked.

[0074] Inthiscase, thefixing bracket (75b)is preferably
formed such that the inner space is smaller than the thick-
ness in the direction of movement of the roller bracket
(73b) in the through groove (71b), as shown in Figure
16, so that the roller bracket (73b) cannot completely
slide out of the through groove (71b), as the roller bracket
(73) can easily slip out of the through groove (71b).
[0075] Thus, by forming a roller part (73) and a fixing
part (75) on the fixing band (71) so that the extension
ladder (15) can be fixed by using the roller (73a) that
guides the extension ladder (15), the roller structure en-
ables the extension ladder (15) to be guided and fixed at
the same time, providing the advantage that the relative
movement and fixing of the extension ladder (15) can be
made simple in one configuration.

[0076] Specific embodiments of the invention have
been described above as examples, but these are only
for the purpose of explanation and are not intended to
limit the scope of protection of the invention. It will be
apparent to those with ordinary skill in the art to which
the invention belongs that various substitutions, modifi-
cations and changes are possible within the scope of the
technical ideas of the present invention.

Industrial applicability

[0077] For the lateral reinforcement type boom for a
ladder truck in the present invention, both sides of the
open main boom can be reinforced by auxiliary booms
having a closed cross-sectional shape, thereby improv-
ing the overall bending strength of the boom. In particular,
it is possible to improve the strength against the load on
the leading edge in the extended state and the bending
load due to its own weight.

Claims

1. A lateral reinforcement boom characterised by
comprising: a main boom (11) rotatably mounted on
the vehicle (10) and telescopically extendable in a
plurality of steps; and auxiliary booms (13) telescop-
ically coupled to each of two transverse sides of the
main boom (11) in a plurality of steps.

2. Alateral reinforcement type boom according to claim
1, which is characterized in that the auxiliary boom
(13) includes a plurality of auxiliary booms (41, 42,
43,44, 45)foldingly coupled so as to have a decreas-
ing cross-sectional area;
and a plurality of brackets (51, 52, 53, 54, 55) which
support the leading edges of the corresponding aux-
iliary booms (41, 42, 43, 44, 45) by being coupled
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projecting laterally to the sides of the leading edge
of each of the corresponding booms (21, 22, 23, 24,
25, 26) of the main boom (11).

Alateral reinforcementtype boom according to claim
2, which is characterized in that the auxiliary outer
boom (41) corresponding to the outer boom (21) of
the booms (21, 22, 23, 24, 25, 26) of the main boom
(11) connected to the vehicle (10) are attached to
both sides of the outer boom (21).

Alateral reinforcementtype boom according to claim
2 or 3, which is characterized in that a plurality of
auxiliary booms (41, 42, 43, 44, 45) have a circular
or oval cross-sectional shape.

Alateral reinforcementtype boom according to claim
2 or 3, which is characterized in that each of the
auxiliary booms (41, 42, 43, 44, 45) has polygonal
cross-sectional shape.

A lateral reinforcement type boom according to any
of claims 1 to 3, which is characterized by including
an extension ladder (15) which is mounted at the
bottom of the main boom (11) to be movable along
the main boom (11), and allows the carriage (3) of
the truck (10) to descend to the ground by being ex-
tended to the ground when the ladder truck (10) is
in operation.

Alateral reinforcementtype boom according to claim
6, which is characterized in that the extension lad-
der (15) is guided by fixing band (71) attached to the
upper part of the outermost auxiliary boom (41)
among a plurality of auxiliary booms (41, 42, 43, 44,
45) so that movement along the main boom (11) is
possible, and is supported on top of the outermost
boom (21) among the booms (21, 22, 23, 24, 25, 26).

Alateral reinforcementtype boom according to claim
7, which is characterized in that the fixing band (71)
is provided with aroller part (73) so that the extension
ladder (15) is guided and slides with it. When the
extension ladder (15)is stowed in the upper direction
of the main boom (11) the roller (73a) of the roller
part (73) is inserted into the groove part (H) formed
in the extension ladder (15) and makes the extension
ladder (15) fixed.

Alateral reinforcementtype boom according to claim
8, which is characterized in that the fixing band (71)
has a fixing part (75) which presses the roller part
(73) in the direction of the groove part (H) so that the
roller (73a) is fixed to the groove part (H) when the
extension ladder (15) is stowed in the upper direction
of the main boom (11).

10. Alateralreinforcementtype boom according to claim

10

15

20

25

30

35

40

45

50

55

1.

6, which is characterized by including: a pair of roll-
ing plate (81) extended in the longitudinal direction
to support the wheels (77) of the carriage (3); and
an anti-fall bumper (82) protrudes upward along the
outer side of the roller plate (81) to prevent the
wheels (77) on the rolling plate (81) from falling off
to the outside of the roller plate (81).

A lateral reinforcement type boom according to claim
10, which is characterized in that the extension lad-
der (15) includes a guide bumper (83) integrally pro-
jected on the outer surface of the anti-fall bumper
(82) and inserted into the guide groove (G) formed
between the upper portion of the outer wall (21a) of
the outer boom (21) located at the outermost of the
booms (21, 22, 23, 24, 25, 26) and the lower portion
of the inner wall (71a) of the fixing band (71) which
creates a step according to the height difference (t)
between the outer boom (21) and the auxiliary boom
(41) so that the extension ladder is guided to move
relative to the main boom (11).
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