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Description
TECHNICAL FIELD

[0001] The present invention relates to a method of
and an apparatus for projecting and storing a boom, and
more particularly, to a method of and an apparatus for
projecting and storing a second boom of a crane track
in which the second boom is stored in parallel with the
side of a first boom.

BACKGROUND ART

[0002] A method and an apparatus according to the
preamble of claims 1 and 2 is known from JP 63-27396.
A construction and an operation of an other convention-
al crane track will be described by appropriating Figs.
13 to 18 which are related to the present invention. In a
conventional crane track, as shown in Figs. 13 and 14,
a first boom 2 is mounted vertically swingably on a ve-
hicle 1.

[0003] A rotary bracket 10 is rotatably mounted to the
tip of the first boom 2 by means of a shaft 11 disposed
in a direction substantially perpendicular to the ground.
A second boom 20 is mounted vertically swingably to
the rotary bracket 10 by means of a pin 12. Figs. 13 and
14 illustrate a travelable condition in which the second
boom 20 is stored in the side of the first boom 1, and
outriggers 4 are stored in a chassis 1.

[0004] Hooks 5 and 22 disposed to the second boom
20 for suspending a cargo are hung by wire ropes 6 and
23 connected to a winch (not shown) carried in the chas-
sis 1. In addition, in a travel condition, the wire ropes 6,
23 are hoisted by the winch, and the hooks 5, 22 are in
the locked condition.

[0005] Next, the procedure of projecting the second
boom 20 from a storage condition to put it in a suspend-
ing operation performable condition will be described.

(1) As shown in Fig. 15, the outriggers 4 are pro-
jected, then a first boom cylinder 3 of the first boom
2 is extended to raise, and thereafter the first boom
2 is extended about 1 m in a direction of the arrow.
(2) After the extension, as shown in Fig. 16, a sec-
ond boom cylinder 21 is shortened to lower the sec-
ond boom 20.

(3) Next, as shown in Fig. 17, the rotary bracket 10
is rotated approximately 180° about the shaft 11 to
allow a longitudinal axis of the second boom 20 to
coincide with a longitudinal axis of the first boom 2
(hereinafter, referred to as a projection stroke).

(4) After the coincidence, a connecting pin 18 is in-
serted at a position where a hole 9 formed in the
other side of the first boom 2 coincides with a hole
17 formed in the other side of the rotary bracket 10.
Incidentally, the holes 9, 17 and the connecting pin
18 in the storage condition are shown in Fig. 14.
(5) Next, as shown in Fig. 18, the second boom cyl-
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inder 21 is extended to raise the second boom 20.
This finishes the projecting operation, so that the
suspending operation performable condition can be
created.

[0006] However, in such a construction, since the
hook is locked due to hoisting of the winch with the sec-
ond boom stored in parallel with the first boom, the wire
rope may be loosened and over-tightened in the course
of the above-described raising stroke and the projecting
stroke. For example, in the projecting stroke shown in
Fig. 16, slack occurs in the wire rope, so that the hooks
5 and 22 droop as shown in Fig. 19. For this reason,
interference occurs at a position J and a position K, and
at a position L and a position M, the wire ropes 6, 23
excessively bend to cause kink. In addition, in a section
N, there is a malfunction such that distortion and irreg-
ular winding of the wire rope 6 occur. Further, when the
first boom 2 is extended in a hook storage condition
shown in Fig. 15, there is a problem such that an exces-
sive tension is generated on the wire rope, whereby the
wire rope is cut, or the boom components and sheaves,
etc. are damaged.

[0007] Thus, in order to avoid the above-described
malfunction, conventionally, the operator removed each
of the hooks 5, 22, and wire ropes 6, 23 from the second
boom 20, the operator set the wire ropes 6, 23 again
after a series of projecting operation had been per-
formed, and then engaged each of the hooks 5, 22 with
the wire ropes 6 and 23 so as to create the suspending
operation performable condition.

[0008] However, in this case, the operator is obliged
to perform a dangerous operation and a bitter operation
such that the operator gets off the cab, and gets on each
boom to set the wire ropes 6, 23 on the second boom
20 and the first boom 2 using a stepladder and so forth.
For this reason, a method and an apparatus for allowing
all of the operations to be performed within the cab have
been demanded.

DISCLOSURE OF THE INVENTION

[0009] The presentinvention has been made to solve
the drawbacks of the prior art, and has its object to pro-
vide a method of and an apparatus for projecting and
storing a boom which can perform a projecting and a
storing operations of a second boom with a hook locked
with the second boom, without causing looseness and
excessive tension on the wire rope during the projecting
and storing operations of the boom.

[0010] A method of projecting and storing a boom ac-
cording to the present invention provides a method of
projecting and storing a boom of a crane track including
a cargo suspending hook and a hydraulic winch for
hoisting and lowering the hook in which a second boom
is vertically swingably mounted to the tip of a first boom
which is vertically swingably mounted to extend and
contract in a multi-stage manner, and the second boom
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is stored in parallel with the side of the first boom, where-
in the hydraulic winch maintains a correctly low-torque
and correctly low-speed hoisting operation during pro-
jecting and storing of the second boom, whereby the
hook is locked with the second boom at all times.
[0011] According to such a construction, the hook is
securely locked with the second boom by the hydraulic
winch, so that an operator can perform the boom pro-
jecting and storing operations within a cab. In addition,
since there is no looseness of the wire rope, interference
between the hook and other members can be prevented
and a correct tension of the wire rope can be obtained,
so that damages to the boom components and wire
rope, etc. can be also prevented.

[0012] An apparatus for projecting and storing a boom
according to the present invention provides an appara-
tus for projecting and storing a boom of a crane track
including a cargo suspending hook and a hydraulic
winch for hoisting and lowering the hook in which a sec-
ond boom is vertically swingably mounted to the tip of a
first boom which is vertically swingably mounted to ex-
tend and contract in a multi-stage manner so that the
second boom is stored in parallel with the side of the
first boom, wherein the apparatus comprises a locking
means for locking the hook with the second boom; a low
pressure relief means for a driving oil pressure of the
hydraulic winch; a maintenance means for maintaining
a low-speed hoisting operation of the hydraulic winch;
and a sheave mounted horizontal to the second boom
to be engaged with a wire rope which connects the hy-
draulic winch and the hook. In addition, the apparatus
may comprise a hook storage switch and a control de-
vice, and during actuating the hook storage switch, the
control device may output an order for maintaining a
pressure of a hook hoisting hydraulic motor of the hy-
draulic winch at a high pressure, or a non-excitation or-
der for actuating the hook storage switch when a sus-
pension load is a predetermined amount or more. Fur-
ther, the number of the hook may be plural.

[0013] By such a construction, the same action and
effect as those of the above-described method invention
can be obtained. And, since the wire rope in time of stor-
age is bent into a U-shape by a horizontally mounted
sheave, the hook and winch are reasonably connected
with the wire rope. Moreover, since the hook has been
locked with the second boom, the wire rope is main-
tained in a suitable tight condition and hence does not
loosen. In addition, since the control device outputs or-
ders in response to the suspension load, when the hook
is not in a storable condition, the hydraulic winch does
not perform a hoisting operation even if the hook storage
switch is turned on, and hence safety is ensured. Fur-
ther, when a plurality of lockable hooks are mounted to
the boom at all times, for example, when two hooks are
mounted to the second boom, or when one hook is
mounted to each of the first boom and the second boom,
suspending operation performable object and range are
expanded.
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BRIEF DESCRIPTION OF DRAWINGS
[0014]

Fig. 1 is a side view of a hook mounting section of
the tip of a second boom according to an embodi-
ment of the present invention;

Fig. 2 is a side view of another hook mounting sec-
tion near the tip of the second boom according to
the embodiment;

Fig. 3 is a plan view of a first boom and a rotary
bracket connection in a second boom storage con-
dition according to the embodiment;

Fig. 4 is a main part plan view of a second boom
projecting condition according to the embodiment;
Fig. 5 is a hydraulic circuit diagram of a first embod-
iment of a boom and hook driving winch operating
system according to the embodiment;

Fig. 6 is a block diagram of an interlocking device
in the first embodiment of the winch operating sys-
tem;

Fig. 7 is a flowchart of a projecting operation in the
first embodiment of the winch operating system;
Fig. 8 is a flowchart of an interlocking device actu-
ation in the first embodiment of the winch operating
system;

Fig. 9 is a main part hydraulic circuit diagram of a
second embodiment of the boom and hook driving
winch operating system according to the embodi-
ment;

Fig. 10 is a main part hydraulic circuit diagram of a
third embodiment of the boom and hook driving
winch operating system according to the embodi-
ment;

Fig. 11 is a side view of a crane truck to which the
present invention is applied, in which the hooks are
mounted to the first and second boom and the sec-
ond boom shows a storage position;

Fig. 12 is a side view of a position of the second
boom in the course of projection of the crane track
of Fig. 11;

Fig. 13 is a side view of a crane track according to
an embodiment of the present invention in which a
plurality of hooks are mounted to the second boom;
Fig. 14 is a plan view of the crane track of Fig. 13;
Figs. 15 to 18 are views for explaining mid-course
of a stroke in the second boom projecting operation
of the crane track of Fig. 13 in which: Fig. 15 is a
side view of a first stroke; Fig. 16 is a side view of
a second stroke; Fig. 17 is a side view of a third
stroke; and Fig. 18 is a side view of a fourth stroke;
and

Fig. 19 is an explanatory view of a hook wire rope
malfunction of a crane track according to a prior art.

BEST MODE FOR CARRYING OUT THE INVENTION

[0015] The preferred embodiments of a method of
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and an apparatus for projecting and storing a boom ac-
cording to the present invention will be described in de-
tail with reference to the attached drawings.

[0016] This embodiment is an example in which the
present invention is applied to a crane track shown in
Figs. 13 and 14. Referring to Fig. 1, a sheave bracket
24 is fixed to the tip of a second boom 20, and two
sheaves 25, 26 are mounted thereto. A bracket 30 is
rockably mounted to the tip of the sheave bracket 24 by
means of a pin 31, and a hook 22 is disposed on the
lower surface 32 of the bracket 30. The hook 22 and a
hydraulic winch 50 (see Fig. 5) are connected with a wire
rope 23 through the sheaves 25, 26.

[0017] When the hydraulic winch 50 (hereinafter, re-
ferred to as the winch 50) is actuated to pull the wire
rope 23 in the direction of the arrow A, the hook 22 and
the bracket 30 integrally rotate in the direction of the ar-
row B about the pin 31. And, at the position shown by
fine lines, a stopper 33 provided in the bracket 30 abuts
against a stopper 27 to present a locked state. That is,
the stoppers 27, 33 constitute a locking means 34 of the
hook 22.

[0018] Referring to Fig. 2, a sheave 35 is mounted to
the side of the second boom 20 by means of a sheave
bracket 36, and a sheave 37 is mounted to the lower
surface of the second boom 20 by means of a sheave
bracket 38, respectively. A bracket 40 is rockably mount-
ed to the tip of the sheave bracket 38 by means of a pin
41, and a hook 5 is disposed on the lower surface 42 of
the bracket 40. The sheave 46 of the hook 5 and the
winch 50 (see Fig. 5) are connected with a wire rope 6
through the sheaves 35, 37, and the end of the wire rope
6 is connected to the bracket 43 provided on the lower
surface of the second boom 20.

[0019] When the winch 50 is actuated to pull the wire
rope 6 in the direction of the arrow C, the hook 5 and
the bracket 40 integrally rotate in the direction of the ar-
row D about the pin 41. And, at the position shown by
fine lines, a stopper 44 provided in the bracket 40 abuts
against a stopper 45 to present a locked state. That is,
the stoppers 44, 45 constitute a locking means 47 of the
hook 5.

[0020] Referring to Fig. 3, brackets 7, 8 are fixed to
both left and right of the tip of the front boom 2a of a first
boom 2, and one side of a rotary bracket 10 is rotatably
attached to the bracket 8 by means of a shaft 11. Arotary
cylinder 13 is rotatably attached to the rotary bracket 10
by means of a pin 13a, and a lever 13a is disposed on
a piston rod of the other end of the rotary cylinder 13.
The lever 13b is rotatably attached to a pin 13c fixed to
the rotary bracket 10, and the above-described piston
rod is rotatably attached to one end thereof, and a link
13d is rotatably attached to the other end thereof. The
link 13d is rotatably attached to the front boom 2a
through a pin 13e. Rotatory power is given to a pin 13a
with respect to the pin 13e by extension and contraction
of the rotary cylinder 13, so that the rotary bracket 10
rotates about the shaft 11. That is, the rotary bracket 10
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rotates in the direction of the arrow E when the rotary
cylinder is extended, and rotates in the direction of the
arrow E' when the rotary cylinder 13 is contracted. Inci-
dentally, the pin 13c of this embodiment coincides with
the axis of a sheave 14, which is described later.
[0021] In addition, the second boom 20 is rockably
(vertical direction of the drawing) mounted to the tip of
the rotary bracket 10 by means of the pin 12. The sheave
14 is mounted on one upper surface of the rotary bracket
10 horizontal to the second boom 20, and the wire rope
23 which connects the hook 22 and the winch 50 is en-
gaged with the sheave 14. That is, the sheave 14 is dis-
posed on one upper surface of the rotary bracket 10 so
that the direction of rotation E of the rotary bracket 10
is horizontal to a groove engaged with the wire rope 23.
Sheaves 15, 16 are horizontally mounted similar to the
sheave 14 on the tip end upper surface of the first boom
2 and the other upper surface of the rotary bracket 10,
and the wire rope 6 which connects the hook 5 and the
winch 50 is engaged with the sheaves 15, 16.

[0022] According to such a construction, when the ro-
tary cylinder 13 is extended, the rotary bracket 10 ro-
tates in the direction of the arrow E about the shaft 11
to reach a position of alternate long and two short dash-
es line. When the rotary cylinder 13 is further extended,
the rotary bracket 10, as shown in Fig. 4, reaches a po-
sition of solid line via the position of the alternate long
and two short dashes line. In this condition, a hole 9
formed in a bracket 7 of the other side of the first boom
2 coincides with a hole 17 formed in the other side of
the rotary bracket 10. In this coincided condition, a con-
necting pin 18 is inserted so as to fix the first boom 2
and the rotary bracket 10 at a projected position.
[0023] Next, a first embodiment of a boom and hook
driving winch operating system according to the present
invention will be described.

[0024] Fig. 5 is a hydraulic circuit diagram showing
merely a winch operating system for the hook 22 of the
second boom 20 and an operating system of a boom
extension. A winch operating system for the hook 5 has
been omitted because it is similar to the winch operating
system for the hook 22. The winch 50 is provided with
a drum 51 a hydraulic motor 52 and a hoisting circuit 53.
Reference numeral 60 denotes an operating pilot valve,
61 denotes a winch operating valve, 62 denotes a boom
extension operating valve, and 63 denotes a pilot pump.
A pilot circuit for a winch selector valve 64 is connected
to the winch operating valve 61, and a pilot circuit for a
boom extension cylinder selector valve 65 is connected
to the boom extension operating valve 62.

[0025] Discharging sides of the hydraulic pump 66 are
connected to the boom extension cylinder 67 and to the
hydraulic motor 52, respectively, via the boom extension
cylinder selector valve 65 and the winch selector valve
64. Reference numeral 68 denotes a high pressure hy-
draulic relief valve, and 69 denotes a pressure compen-
sating valve. A drain circuit 56 connected to the hoisting
circuit 53 of the wire rope 23 for the hydraulic motor 52
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is provided with a solenoid operated directional control
valve 55 and a low pressure relief valve (low pressure
means) 54.

[0026] A circuit 72 which connects a hoisting side pilot
circuit 70 of the winch selector valve 64 and the pilot
pump 63 through a shuttle valve 71 is provided with a
solenoid operated proportional valve (maintenance
means) 73. In addition, the hoisting circuit 53 is provided
with a counter balance valve 57. The solenoid operated
directional control valve 55 and the solenoid operated
proportional valve 73 are connected to a control device
80 (see Fig. 6), which is described later, by a non-illus-
trated wiring.

[0027] Fig. 6 illustrates a construction of an interlock-
ing device for ensuring safety of the above-described
operating system, and the control device 80 is connect-
ed to a travel switch 81, a hook storage switch 82 and
an operation switch 83 provided in a driver's seat. And,
a pressure sensor 84 for a first boom derricking cylinder,
a boom length sensor 85 and a boom angle sensor 86
are connected to the control device 80, and a suspen-
sion load is calculated therefrom.

[0028] In addition, the connecting pin 18 for connect-
ing the rotary bracket 10 and the bracket 7 of the other
side of the first boom 2, that is, the connecting pin 18
inserted when the hole 17 of the other side of the rotary
bracket 10 coincides with the hole 9 of the bracket 7 is
provided with a position detection sensor 87 which de-
tects the insertion. The position detection sensor 87 is
connected to the control device 80. Further, the control
device 80 receives signals from each switch and each
sensor, and sends out a control signal to the solenoid
operated directional control valve 55 which opens and
closes a circuit of the low pressure relief valve 64 (see
Fig. 5) and to the solenoid operated proportional valve
73.

[0029] A second boom projecting method in the first
embodiment of such winch operating system will be de-
scribed in accordance with a flowchart shown in Fig. 7.
A vehicle shall be initially in a travelable condition in
which the second boom 20 is stored as shown in Fig. 13.

(1) In step 101, an operator turns the operation
switch 82 on, and actuates an outrigger switch to
project outriggers 4.

(2) In step 102, the operator turns the hook storage
switch 82 on. The control device 80 sends out a con-
trol signal to change the solenoid operated direc-
tional control valve 55 shown in Fig. 5 into a position
55b, and an operating oil pressure acting the hoist-
ing circuit for the hydraulic motor 52 is reduced to
a low pressure Pa by the low pressure relief valve
54. At the same time, the solenoid operated propor-
tional valve 73 is actuated to control a pilot pres-
sure, and the winch selector valve 64 is controlled
to a hoisting position 64b. After being changed to
the hoisting position 64b, a pressure acting on a po-
sition a of the pressure compensating valve 69 is
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reduced to the pressure Pa by the low pressure re-
lief valve 54 via a restrictor 58 within the selector
valve 64. In addition, oil from the hydraulic pump 66
is restricted by the restrictor 58 to become a prede-
termined high pressure Pa + A P, and acts on a po-
sition b of the pressure compensating valve 69 via
a pilot pipe 59. This allows a spring force to be bal-
anced with respect to a differential pressure A P (dif-
ferential pressure of the restrictor 58) between the
pressure Pa + A P acting on the position b and the
pressure Pa acting on the position a, so that the
pressure compensating valve 69 is going to move
in the direction of the position 69a. For this reason,
a distribution flow rate of the oil from the hydraulic
pump 66 is determined in accordance with the open
area of the restrictor 58. This will allow a low hoisting
pressure to act on the hydraulic motor 52 at all times
which drives the winch 50. Moreover, a constant low
flow rate is supplied to the hoisting circuit 53. The
wire rope 23 holds a constant tension at all times
with the hook 22 engaged with the second boom
20. Thatis, the winch 50 maintains a low torque and
a low-speed hoisting operation at all times.

(3) In step 103, the operator actuates a boom der-
ricking lever (not shown) to raise the first boom 2,
as shown in Fig. 15, and then actuates a boom ex-
tension lever (not shown) to extend the first boom
2 about 1 m in the direction of the arrow.

(4) In step 104, after the above-described exten-
sion, the operator shortens the second boom cylin-
der 21 to lower the second boom 20, as shown in
Fig. 16.

(5) In step 105, the operator turns a boom projection
and storage switch to the projection ON. The sec-
ond boom 20 rotates in the direction of the arrow E
about the shaft 11 by the extension of the rotary cyl-
inder 13, that is, the rotary bracket 10 rotates about
180° as shown in Fig. 17 so as to be projected.
(6) In step 106, the operator inserts the connecting
pin 18 to couple the first boom 2 and the rotary
bracket 10.

(7) In step 107, the operator actuates the boom der-
ricking lever to raise the second boom 20, as shown
in Fig. 18.

(8) In step 108, the operator turns the hook storage
switch 82 off, and cancels the low-torque and low-
speed hoisting to finish a projecting operation.

[0030] During the projecting operation as described
above, the winch 50 is in a hoisting condition of a low-
pressure and a low-speed at all times. For this reason,
in the course of each of the above processes, for exam-
ple, even in the projecting operation of the second boom
20 shown in Figs. 3 and 4, the wire rope 23 is suitably
tightened at all times, so that looseness does not occur
and there is no risk of kink and irregular winding. There-
fore, it is possible to project and store the boom with the
hook 22 engaged with the second boom 20, and more-



9 EP 0 768 274 B1 10

over, with a low pressure and a low speed. Thatis, even
if an excessive tensile force is going to act on the wire
rope 23, the oil is relieved from the low pressure relief
valve 54 and the wire rope 23 is wound out, so that there
is no risk of fracture of the wire rope 23 and bracket dam-
age. Moreover, the operator can easily perform project-
ing and storing operation of the second boom 20 in the
driver's seat.

[0031] Next, the action of interlocking in the above-
described winch operating system will be described in
accordance with a flowchart of Fig. 8.

(1) In step 200, the operator turns the hook storage
switch 82 on.

(2) In step 201, the control device 80 calculates a
suspension load by the signals from the pressure
sensor 84, the boom length sensor 83 and the boom
angle sensor 86 to judge whether or not the sus-
pension load is a predetermined amount or more.
When the predetermined amount or more, under
lifting operation is judged, and the procedure ad-
vances to step 204 to send an order of a high pres-
sure to the winch 50 or to send a non-excitation or-
der to the hook storage switch 82.

(3) When the suspension load is lower than the pre-
determined amount, it is judged that the hook can
be stored, and the procedure advances to step 202
in which the control device 80 judges whether or not
the connecting pin 18 connecting the first boom 2
and the second boom 20 is inserted by the signal
from the position detection sensor 87 disposed on
the connecting pin 18. When the connecting pin 18
is not inserted, it is judged that the second boom
can be stored, and the procedure advances to step
205 in which the control device 80 sends a low-
torque and low-speed rewinding order to the winch
50.

(4) When the connecting pin 18 is inserted, under
lifting operation is judged and the procedure ad-
vances to step 203 in which the control device 80
judges whether or not the boom length is a prede-
termined amount or more by the signal from the
boom length sensor 85. When the boom length is
the predetermined amount or more, under lifting op-
eration is judged and the procedure advances to
step 204.

(5) When the boom length is shorter than the pre-
determined amount, it is judged that the hook can
be stored, and the procedure advances to step 205.

[0032] As described above, by the action of interlock-
ing of this embodiment, the winch 50 will not be in the
hoisting operation, so that safety of the second boom
projecting operation is ensured. Incidentally, although
the similar action is exhibited even in a storing operation
of the second boom 20, description thereof will be omit-
ted.

[0033] Next, a second embodiment of the boom and
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hook driving winch operating system according to the
present invention will be described.

[0034] Fig. 9is a main part of a hydraulic circuit of this
embodiment which illustrates only a portion different
from that of Fig. 5. That s, the drain circuit 56 connected
to the hydraulic motor 52 is provided with the solenoid
operated directional control valve 55 and a solenoid op-
erated proportional relief valve 90, and the solenoid op-
erated directional control valve 55 is connected to the
control device 80, as described above. In addition, the
boom extension operating valve 62 of the pilot valve 60
is provided with a pressure switch 91 at a circuit of an
extension side P4, and a pressure switch 92 at a circuit
of a contraction side P,, and these pressure switches
91, 92 are connected to the control device 80.

[0035] An action due to such a construction will be de-
scribed. When the hook storage switch 82 is turned on,
the control device 80 sends out a control signal to switch
the solenoid operated directional control valve 55 and
receives a signal from the pressure switch 91 or 92. And,
by a boom extending operation, the solenoid proportion-
al relief valve 90 is controlled to control a pressure of
the hoisting circuit 53 of the hydraulic motor 52. In other
words, during extending the boom, the solenoid operat-
ed directional control valve 90 is switched to a low pres-
sure to bring the winch 50 into a low-torque rewinding,
and as the boom is extended, the wire rope 23 is allowed
to be wound out from the winch 50 with the hook 22 en-
gaged with the second boom 20. On the other hand, dur-
ing shortening the boom, the solenoid operated direc-
tional control valve 90 is switched to a low pressure and
the solenoid operated proportional valve 73 is actuated
to bring the hydraulic winch 50 into a low-speed winding
condition, whereby the wire rope 23 is suitably tightened
at all times without being loosened.

[0036] Next, a third embodiment of the boom and
hook driving winch operating system according to the
present invention will be described.

[0037] Fig. 10 is a main part of a hydraulic circuit of
this embodiment which illustrates only a portion different
from that of Fig. 5. That is, the solenoid operated pro-
portional valve 93 is provided on a circuit which con-
nects a pump circuit P for the boom extension operating
valve 62 and a tank circuit T. The solenoid operated pro-
portional valve 93 controls a supply pressure of the pilot
circuit to the boom extension operating valve 62 to con-
trol a extending and contracting speed of the boom. This
prevents an excessive force from applying to the tight-
ened wire rope 23 during extending the boom, and pre-
vents a deflection phenomenon caused when the hoist-
ing speed of the winch 50 does not catch up with the
boom shortening speed during shortening the boom.
[0038] Although the embodiments of the method of
and the apparatus for projecting and storing the boom
are described in detail, the method and the apparatus
are not limited to the above-described embodiments.
First, regarding the hook 5 mounted to the second boom
20, the same actions and effects can be obtained by the
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same constructions as those of the above-described
embodiments. In addition, regarding mounting positions
of the plurality of hooks, for example, the hook 5 may
be mounted to the first boom and the hook 22 may be
mounted to the second boom 20, as shown in Figs. 11
and 12.

INDUSTRIAL APPLICABILITY

[0039] The presentinvention is useful as a method of
and an apparatus for projecting and storing a boom
which can be operated from a cab since a hook is se-
curely locked with a second boom during projecting and
storing operation of the second boom, so that no loos-
ening and over-tightening of a wire rope occurs, and
which can prevent occurrence of kink and irregular wind-
ing of the wire rope.

Claims

1. A method of projecting and storing a boom of a
crane track including a cargo suspending hook and
a hydraulic winch for exclusively hoisting and low-
ering the hook in which a second boom is vertically
swingably mounted to the tip of a first boom which
is vertically swingably mounted to extend and con-
tract in a multi-stage manner, and said second
boom is stored in parallel with the side of said first
boom by the drive of a rotary cylinder,
characterized in that
said hydraulic winch (50) maintains a low- torque
and low-speed hoisting operation when driving said
rotary cylinder (13) to project and store said second
boom (20), whereby said hook (22) is locked with
said second boom (20) at all times.

2. An apparatus for projecting and storing a boom of
a crane track including a cargo suspending hook
and a hydraulic winch for exclusively hoisting and
lowering the hook in which a second boom is verti-
cally swingably mounted to the tip of a first boom
which is vertically swingably mounted to extend and
contract in a multi-stage manner so that said sec-
ond boom is stored in parallel with the side of said
first boom by the drive of a rotary cylinder,
characterized in that
said apparatus comprises a locking means (34) for
locking said hook (22) with said second boom (20);
a low pressure relief means (54) for a driving oil
pressure of said hydraulic winch (50); a mainte-
nance means (73) for maintaining a low-speed
hoisting operation of said hydraulic winch (50) at all
times during projecting and storing said second
boom (20); and a sheave (14) mounted horizontal
to said second boom (20) to be engaged with a wire
rope (23) which connects said hydraulic winch (50)
and said hook (22).
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3. An apparatus for projecting and storing a boom ac-
cording to claim 2
further comprising a hook storage switch (82) and
a control device (80), wherein, during actuating said
hook storage switch (82), said control device (80)
outputs an order for maintaining a pressure of a
hook hoisting hydraulic motor (52) of said hydraulic
winch (50) at a high pressure, or a non-excitation
order for actuating said hook storage switch (82)
when a suspension load is a predetermined amount
or more, and judges that said hook (22) can be
stored when the suspension load is less than the
predetermined amount.

Patentanspriiche

1. Verfahren zum Aufrichten und Niederklappen eines
Automobilkranauslegers mit Lasthaken und hy-
draulischer Winde, die ausschlieRlich zum Heben
und Senken des Hakens vorgesehen ist, wobei zum
Aus- und Einfahren in einem mehrstufigen Prozess
ein zweiter Ausleger vertikal schwenkbar an der
Spitze eines ersten vertikal schwenkbaren Ausle-
gers montiert ist und der zweite Ausleger, betatigt
durch einen Schwenkzylinder, in Transportlage par-
allel an der Seite des ersten Auslegers abgelegt
wird,
dadurch gekennzeichnet, dass
beim Aufrichten und Niederklappen des zweiten
Auslegers (20) wahrend der Betatigung des
Schwenkzylinders (13) der Betrieb der hydrauli-
schen Winde (50) bei niedrigem Drehmoment und
niedriger Geschwindigkeit aufrechterhalten wird,
wodurch der Haken (22) jederzeit am zweiten Aus-
leger (20) angelegt gesichert bleibt.

2. System zum Aufrichten und Niederklappen eines
Automobilkranauslegers mit Lasthaken und hy-
draulischer Winde, die ausschlieBlich zum Heben
und Senken des Hakens vorgesehen ist, wobei zum
Aus- und Einfahren in einem mehrstufigen Prozess
ein zweiter Ausleger vertikal schwenkbar an der
Spitze eines ersten vertikal schwenkbaren Ausle-
gers montiert ist, so dass der zweite Ausleger, be-
tatigt durch einen Schwenkzylinder, in Transportla-
ge parallel an der Seite des ersten Auslegers abge-
legt wird,
dadurch gekennzeichnet, dass
zum System eine Sicherungseinrichtung (34) zum
Sichem des am zweiten Ausleger (20) angelegten
Hakens (22) eine Niederdruckiberstrémeinrich-
tung (54) zur Gewabhrleistung eines Betriebsol-
drucks der hydraulischen Winde (50), eine Propor-
tionalventileinrichtung (73) zur kontinuierlichen Auf-
rechterhaltung eines Hubbetriebs geringer Ge-
schwindigkeit fir die hydraulische Winde (50) wah-
rend des Aufrichtens und Niederklappens des zwei-
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ten Auslegers (20) und eine horizontal am Ausleger
(20) montierte Seilscheibe (14) fur die Aufnahme ei-
nes zwischen der hydraulischen Winde (50) und
dem Haken (22) gefiihrten Drahtseils (23) gehéren.

System zum Aufrichten und Niederklappen eines
Auslegers nach Anspruch 2, zu dem des Weiteren
ein Hakenanlegeschalter (82) und ein Steuergerat
(80) gehdren, wobei bei eingeschaltetem Hakenan-
legeschalter (82) das Steuergerat (80), wenn eine
Anhédngelast einem festgelegten Wert entspricht
oder diesen Uberschreitet, einen Befehl zur Auf-
rechterhaltung eines Drucks eines Hakenhubhy-
draulikmotors (52) der hydraulischen Winde (50)
auf einem hohen Wert oder einen Verriegelungsbe-
fehl flr den Hakenanlegeschalter (82) abgibt und,
wenn die Anhdngelast einen festgelegten Wert un-
terschreitet, die Entscheidung trifft, dass der Haken
(22) in Transportlage angelegt werden kann.

Revendications

Procédé d'extension et de stockage d'une fleche
d'une grue incluant un crochet de suspension de
charge et un treuil hydraulique pour hisser et abais-
ser exclusivement le crochet, dans lequel une se-
conde fleche est montée verticalement de fagon pi-
votante a l'extrémité d'une premiere fleche qui est
montée verticalement de fagon pivotante pour
s'étendre et se rétracter d'une maniére échelonnée,
et ladite seconde fleche est stockée en paralléle
avec le c6té de ladite premiére fleche par I'entrai-
nement d'un vérin rotatif,

caractérisé en ce que ledit treuil hydraulique (50)
maintient un fonctionnement de hissage a faible
couple et a faible vitesse quand on commande ledit
vérin rotatif (13) pour étendre et stocker ladite se-
conde fléche (20), ledit crochet (22) étant verrouillé
avec ladite seconde fleche (20) a tout instant.

Appareil pour étendre et stocker une fleche d'une
grue incluant un crochet de suspension de charge
et un treuil hydraulique pour hisser et abaisser ex-
clusivement le crochet, dans lequel une seconde
fleche est montée verticalement de fagon pivotante
a I'extrémité d'une premiére fleche qui est montée
verticalement de fagon pivotante pour s'étendre et
se rétracter d'une maniere échelonnée de sorte que
ladite seconde fléche est stockée en paralléle avec
le coté de ladite premiére fléche par I'entrainement
d'un vérin rotatif,

caractérisé en ce que ledit appareil comprend des
moyens de verrouillage (34) pour verrouiller ledit
crochet (22) avec ladite seconde fleche (20) ; des
moyens de décharge a faible pression (54) pour
une pression d'huile d'entrainement dudit treuil hy-
draulique (50) ; des moyens de maintenance (73)
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pour maintenir un fonctionnement de hissage a fai-
ble vitesse dudit treuil hydraulique (50) a tout instant
pendant I'extension et le stockage de ladite secon-
de fleche (20) ; et une poulie (14) montée horizon-
tale par rapport a ladite seconde fleche (20) pour
étre engagée avec un cable métallique (23) qui relie
ledit treuil hydraulique (50) et ledit crochet (22).

Appareil pour étendre et stocker une fléeche selon
la revendication 2, comprenant de plus un commu-
tateur de stockage de crochet (82) et un dispositif
de commande (80), dans lequel, pendant I'action-
nement dudit commutateur de stockage de crochet
(82), ledit dispositif de commande (80) délivre un
ordre pour maintenir une pression d'un moteur hy-
draulique de hissage du crochet (52) dudit treuil hy-
draulique (50) a une pression élevée, ou un ordre
de non-excitation pour actionner ledit commutateur
de stockage du crochet (82) quand une charge de
suspension est a une quantité prédéterminée ou
plus, et juge que ledit crochet (22) peut étre stocké
quand la charge de suspension est inférieure a la
quantité prédéterminée.
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