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Description

[0001] This invention relates to a crusher used to dis-
mantle buildings and other structures according to the
preamble of the claim.
[0002] A crusher is mounted on an arm tip of a civil
engineering machine such as a backhoe to dismantle
buildings.
[0003] The crusher has a fixed jaw secured to the
crusher main frame, and a movable jaw provided pivot-
ally opposite the fixed jaw. The movable jaw is opened
and closed by a hydraulic cylinder to dismantle a build-
ing and break dismantled material into smaller pieces in
cooperation with the fixed jaw.
[0004] Cutting blades provided on the fixed and mov-
able jaws cut iron material, such as iron bars, exposed
from the building being dismantled.
[0005] The closest prior art is a metallic waste dispos-
al device (DE-A-195 24 226, US-A-5 628 611), wherein
a working unit attached to the distal end of a movable
arm of a construction machine is provided with a per-
manent magnet assembly which attracts and disposes
of metallic wastes produced when tearing down a build-
ing.
[0006] Iron material thus cut is recovered from the dis-
mantled wastes. Manually recovering such iron material
is extremely troublesome and also dangerous because
the dismantled remains of a building may collapse.
[0007] In order to solve this problem, crushers dis-
closed in unexamined Japanese patent publications
JP-A-813815 and JP-A-4 155068 have a permanent
magnet mounted in the main body having the fixed jaw
to recover iron material from among dismantled remains
by magnetically attracting such iron material with the
permanent magnet.
[0008] In the case of the crusher disclosed in unex-
amined Japanese patent publication JP-A-813815, a
permanent magnet is slid in a composite frame compris-
ing a nonmagnetic frame and a magnetic frame. With
the permanent magnet in the nonmagnetic frame, iron
material is attracted, and the attraction force is released
by sliding the permanent magnet into the magnetic
frame. To slide the permanent magnet, a force greater
than the attraction force applied to the magnetic frame
has to be applied to the permanent magnet. Thus, a
large load is applied to a link mechanism for converting
the opening/closing movement of the movable jaw into
sliding motion of the permanent magnet. The link mech-
anism thus tends to become shaky soon and its life is
short.
[0009] In this arrangement, the composite frame is
provided in a relatively small space in the crusher body.
Only the bottom of the nonmagnetic frame of the com-
posite frame is used as the surface for attracting iron
material. Thus, the attracting surface area is thus small,
so that it is impossible to recover iron material with high
efficiency.
[0010] In the case of the crusher disclosed in unex-

amined Japanese patent publication JP-A-4155068, a
permanent magnet is slidably mounted in a nonmagnet-
ic casing to define front and rear chambers in the casing.
Pressure oil is alternately supplied into one of the cham-
bers to move the permanent magnet. Thus, the perma-
nent magnet, which corresponds to a piston of a hydrau-
lic cylinder, tends to be influenced by water contained
in pressure oil.
[0011] Further, it is necessary to seal the front and
rear chambers from each other by mounting a seal
member on the outer periphery of the permanent mag-
net. Since the permanent magnet with the seal member
is slid along the inner surface of the casing, the inner
surface of the casing has to be finished with extremely
high accuracy. Thus, machining is extremely trouble-
some and costly.
[0012] An object of this invention is to provide a crush-
er with a permanent magnet which is simple in structure
and inexpensive.

SUMMARY OF THE INVENTION

[0013] According to this invention, there is provided a
crusher comprising a frame having a pair of side plates,
a fixed jaw fixed to the frame, a movable jaw pivotally
supported on the frame at a position opposite the fixed
jaw, a first hydraulic cylinder for opening and closing the
movable jaw relative to the fixed jaw, a magnet case
mounted between the pair of side plates of the frame, a
permanent magnet assembly slidably mounted in the
magnet case, and a second hydraulic cylinder connect-
ed to the permanent magnet assembly for sliding the
permanent magnet assembly, the first and second hy-
draulic cylinders being operatively associated with each
other.
[0014] According to the present invention, on-off
valves are provided in an oil feed line communicating
with the front chamber of the second hydraulic cylinder
and in an oil feed line communicating with the rear
chamber of the second hydraulic cylinder. By actuating
the on-off valves, pressurized oil can be sealed in the
front or rear chamber of the hydraulic cylinder. Thus the
permanent magnet can be moved only when collecting
the iron bars and can be held in an inoperative position
when breaking the dismantled material and cutting the
iron bars.
[0015] Also, according to the present invention, a
throttle is provided between one of the on-off valves and
the front chamber of the second hydraulic cylinder, and
a check valve is provided in a bypass line having one
end thereof communicating with the inlet end of the
throttle and the other end with the outlet end of the throt-
tle. This prevents oil in the front chamber of the second
hydraulic cylinder from flowing through the bypass line.
This assures that the permanent magnet moves quickly
away from the bottom plate of the magnet case and
moves slowly toward the bottom plate.
[0016] Other features and objects of the present in-
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vention will become apparent from the following descrip-
tion made with reference to the accompanying draw-
ings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Fig. 1 is a partially cutaway front view of a crusher
embodying this invention;
Fig. 2A is an enlarged sectional view of an iron at-
tracting portion of the crusher of Fig. 1;
Fig. 2B is a section taken along line II-II of Fig. 2A;
and
Fig. 3 shows a hydraulic circuit of the crusher of Fig.
1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0018] Now an embodiment of this invention is de-
scribed with reference to the attached drawings.
[0019] As shown in Fig. 1, a main frame 10 has a pair
of side plates 11 each formed with a pair of pin holes 12,
13 at the upper portion thereof.
[0020] The frame 10 is pivotally mounted on the tip of
an arm 1 of a civil engineering machine by a pin 14 in-
serted through the holes 12. A two-joint link 2 has one
end thereof coupled to the tip of the arm 1 and the other
end to the frame 10 by a pin 15 inserted through the
holes 13.
[0021] A cylinder 3 is coupled to the connecting por-
tion of the joints of the link 2. By activating the cylinder
3, the frame 10 is pivoted about the pin 14.
[0022] A fixed jaw 16 is provided at one side of the
lower portion of the frame 10. Opposite the jaw 16, a
movable jaw 17 is pivotally supported on a shaft 18 ex-
tending between the pair of side plates 11.
[0023] The movable jaw 17 is opened and closed rel-
ative to the fixed jaw 16 by a hydraulic cylinder 19 pro-
vided between the pair of side plates 11.
[0024] The movable jaw 17 has crushing teeth 20 at
its tip. The fixed jaw 16 and the movable jaw 17 carry
cutting blades 21, 22, respectively, opposite each other
to cut iron members.
[0025] An open-bottomed housing 23 is provided at
the bottom of the frame 10. A hollow magnet case 24 is
mounted in the housing 23.
[0026] The magnet case 24 is made from a nonmag-
netizable material, and as shown in Fig. 2A, has a bot-
tom plate 25 fixed by tightening bolts 27 against sup-
ports 26 fixed to the inner surface of the housing 23 near
its bottom.
[0027] In the case 24, a permanent magnet assembly
29 is vertically slidably supported between vertical
guides 28. The permanent magnet assembly 29 com-
prises an open-bottomed, box-shaped yoke 30 made
from a magnetizable material, and a permanent magnet

31 mounted in the yoke 30. The yoke 30 has at its top
a coupling piece 32 coupled to a piston rod 34 of a hy-
draulic cylinder 33 for sliding the magnet 31. The cylin-
der 33 is bolted to a top plate 35 of the magnet case 24.
Cushioning members 36 are provided on the top plate
35 to absorb shocks when the permanent magnet as-
sembly 29 collides against the top plate 35.
[0028] Fig. 3 shows a hydraulic circuit. Oil feed lines
37a and 37b are connected to a cylinder front chamber
19a and a cylinder rear chamber 19b of the hydraulic
cylinder 19 to open and close the movable jaw 17, re-
spectively.
[0029] From a hydraulic pressure generating unit (not
shown) mounted on the civil engineering machine, pres-
sure oil is supplied to the oil feed lines 37a, 37b through
a changeover valve. Lines 38a and 38b branch from the
lines 37a and 37b, respectively. The line 38a is connect-
ed to a front chamber 33a of the cylinder 33, while the
other line 38b is connected to its rear chamber 33b.
[0030] Thus, when pressure oil is supplied into the line
37a to open the movable jaw 17, pressure oil in the line
partially flows into the front chamber 33a of the cylinder
33, thus raising the permanent magnet assembly 29.
When the movable jaw 17 is closed, the permanent
magnet assembly 29 is lowered.
[0031] On-off valves 39a and 39b are provided in the
lines 38a and 38b, respectively, to selectively supply
pressure oil to the hydraulic cylinder 33. The line 38a
communicating with the front chamber 33a has a throttle
40 disposed between the on-off valve 39a and the front
chamber 33a. The hydraulic circuit further includes a by-
pass line 41 having one and the other ends thereof com-
municating with the inlet and outlet ends of the throttle
40, respectively. A check valve 42 is provided in the by-
pass line 41 to prevent oil in the front chamber 33a from
flowing through the bypass line 41 toward the on-off
valve 39a.
[0032] In operation, the movable jaw 17 is opened and
closed about the shaft 18 by supplying pressure oil to
the hydraulic cylinder 19 to dismantle a building with the
movable jaw 17 and the fixed jaw 16, and to break dis-
mantled material into smaller pieces and to cut e.g. iron
bars.
[0033] If, during dismantling operations, the on-off
valves 39a, 39b are open, pressure oil is supplied into
the hydraulic cylinder 33. The permanent magnet as-
sembly 29 will thus be unnecessarily moved up and
down as the movable jaw 17 is opened and closed. In
order to prevent this problem, the on-off valves 39a, 39b
are closed to keep the permanent magnet assembly 29
at the elevated position under the pressure of oil sealed
in the front chamber 33a.
[0034] To recover iron material such as iron bars from
among dismantled wastes, the on-off valves 39a, 39b
shown in Fig. 3 are opened to lower the permanent mag-
net assembly 29 by supplying pressure oil to the rear
chamber 33b of the hydraulic cylinder 33. Iron material
is thus attracted to the bottom surface of the bottom
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plate 25 of the magnet case 24 by a magnetic flux flow-
ing through the bottom plate 25.
[0035] When the permanent magnet assembly 29 is
lowered, the throttle 40 restricts the flow of oil from the
front cylinder chamber 33a through the line 38a. The as-
sembly 29 is thus lowered slowly, making it possible for
the assembly 29 to soft-land on the bottom plate 25.
[0036] Iron material attracted to the bottom 25 of the
magnet case 24 is moved to a predetermined position
e.g. by turning the arm, and pressure oil is supplied to
the front chamber 33a of the hydraulic cylinder 33 to
raise the permanent magnet assembly 29. This weak-
ens the magnetic force, so that the iron material drops
by gravity.
[0037] As the permanent magnet assembly 29 is
raised, pressure oil flowing through the branch line 38a
flows into the front cylinder chamber 33a from both the
throttle 40 and the check valve 42. This permits the per-
manent magnet assembly 29 to quickly rise, so that iron
material attracted thereto is instantly released and
dropped.
[0038] In the embodiment, the hydraulic cylinder 19
for opening and closing the movable jaw 17 is opera-
tively associated with the hydraulic cylinder 33 so that
when the movable jaw 17 is opened, the permanent
magnet assembly 29 is raised simultaneously. But in-
stead, the oil line may be arranged such that the on-off
valve 39a communicates with the rear cylinder chamber
33b and the on-off valve 39b communicates with the
front cylinder chamber 33a to raise the permanent mag-
net assembly 29 when the movable jaw 17 is closed.
[0039] As described above, the lines 38a, 38b branch-
ing from the lines 37a, 37b leading to the cylinder for
opening and closing the movable jaw are connected to
the hydraulic cylinder 33, so that the opening and clos-
ing of the movable jaw 17 can be operatively associated
with the sliding movement of the permanent magnet as-
sembly 29. The structure is thus simple, and the hydrau-
lic circuit can be constructed easily. The changeover be-
tween ordinary operations of dismantling and breakage
of material into smaller pieces and iron recovery opera-
tions is done easily by opening and closing the on-off
valves 39a, 39b provided in the lines 38a, 38b.
[0040] The mounting position of the magnet case 24
is not limited to the bottom of the frame 10. It may be
mounted on the other side, i.e. the side on which the
fixed jaw 16 is not formed.
[0041] As described above, according to this inven-
tion, the structure is simple. No accurate machining of
the magnet case and the permanent magnet assembly
is required. The entire crusher can thus be manufac-
tured at a low cost. Since the permanent magnet assem-
bly is slid toward and away from the iron attracting sur-
face, it is possible to provide a larger iron attracting sur-
face compared with an arrangement in which the per-
manent magnet is slid parallel to the iron attracting sur-
face.
[0042] By closing the on-off valves, the permanent

magnet assembly is stopped and held at a slide position,
so that during crushing of a building, in which the crush-
ing jaws are opened and closed, it is possible to prevent
unnecessary movement of the permanent magnet.
[0043] The permanent magnet assembly can be
moved quickly away from the bottom plate of the magnet
case, so that the attraction of iron material can be re-
leased instantly. Also, the permanent magnet assembly
can be slowly moved toward the bottom plate, so that it
is possible to prevent breakage of the bottom plate by
colliding with the permanent magnet assembly.

Claims

1. A crusher comprising a frame (10) having a pair of
side plates (11), a fixed jaw (16) fixed to said frame
(10), a movable jaw (17) pivotally supported on said
frame (10) at a position opposite said fixed jaw (16),
a first hydraulic cylinder (19) for opening and closing
said movable jaw (17) relative to said fixed jaw (16),
a magnet case (24) mounted between said pair of
side plates (11) of said frame (10), a permanent
magnet assembly (29) slidably mounted in said
magnet case (24), and a second hydraulic cylinder
(33) connected to said permanent magnet assem-
bly (29) for sliding said permanent magnet assem-
bly (29), said first and second hydraulic cylinders
(19, 33) being operatively associated with each oth-
er, characterized in that a first on-off valve (39a)
is provided in an oil feed line (37a) communicating
with a front chamber (33a) of said second hydraulic
cylinder (33) and a second on-off valve (39b) is pro-
vided in an oil feed line (37b) communicating with a
rear chamber (33b) of said second hydraulic cylin-
der (33) and further characterized by a throttle
means (40) provided between said first on-off valve
(39a) and said front chamber (33a) of said second
hydraulic cylinder (33), a bypass line (41) having
one end thereof communicating with the inlet end
of said throttle means (40) and the other end with
the outlet end of said throttle means (40), and a
check valve (42) provided in said bypass line (41)
for preventing oil in said front chamber (33a) of said
second hydraulic cylinder (33) from flowing through
said bypass line (41).

Patentansprüche

1. Brecher mit einem Rahmen (10) mit einem Paar
Seitenplatten (11), einer festen Backe (16), die an
dem Rahmen (10) befestigt ist, einer beweglichen
Backe (17), die an einer Position gegenüber der fe-
sten Backe (16) schwenkbar in dem Rahmen (10)
gelagert ist, einem ersten hydraulischen Zylinder
(19) zum Öffnen und Schließen der beweglichen
Backe (17) relativ zu der festen Backe (16), einem
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Magnetgehäuse (24), das zwischen den beiden
Seitenplatten (11) des Rahmens (10) angeordnet
ist, einer Dauermagnetanordnung (29), die gleitend
in dem Magnetgehäuse (24) angeordnet ist, und ei-
nem zweiten hydraulischen Zylinder (33), der mit
der Dauermagnetanordnung (29) verbunden ist, um
die Gleitbewegung der Dauermagnetanordnung
(29) zu bewirken, wobei der erste und der zweite
hydraulische Zylinder (19, 33) in Wirkverbindung
sind, dadurch gekennzeichnet, dass in einer Öl-
zuführleitung (37a), die mit einer vorderen Kammer
(33a) des zweiten hydraulischen Zylinders (33) in
Verbindung steht, ein erstes Schaltventil (39a) vor-
gesehen ist und in einer Ölzuführleitung (37b), die
mit einer hinteren Kammer (33b) des zweiten hy-
draulischen Zylinders (33) in Verbindung steht, ein
zweites Schaltventil (39b) vorgesehen ist,
weiterhin gekennzeichnet durch ein Drosselmittel
(40), das zwischen dem ersten Schaltventil (39a)
und der vorderen Kammer (33a) des zweiten hy-
draulischen Zylinders (33) vorgesehen ist, eine
Ausweichleitung (41), von der ein Ende mit dem
Einlassende des Drosselmittels (40) und das ande-
re Ende mit dem Auslassende des Drosselmittels
(40) in Verbindung steht, und ein Absperrventil (42),
das in der Ausweichleitung (41) vorgesehen ist, um
zu verhindern, dass Öl in der vorderen Kammer
(33a) des zweiten hydraulischen Zylinders (33)
durch die Ausweichleitung (41) fließt.

Revendications

1. Broyeur, comprenant un cadre (10) ayant une paire
de plaques latérales (11), une mâchoire fixe (16)
fixée sur ledit cadre (10), une mâchoire mobile (17)
supportée en pivotement sur ledit cadre (10) à une
position à l'opposé de ladite mâchoire fixe (16), un
premier cylindre hydraulique (19) pour ouvrir et fer-
mer ladite mâchoire mobile (17) par rapport à ladite
mâchoire fixe (16), une cassette à aimant (24) mon-
tée entre ladite paire de plaques latérales (11) dudit
cadre (10), un ensemble à aimant permanent (24)
monté en coulissement dans ladite cassette à
aimant (24), et un deuxième cylindre hydraulique
(33) connecté audit ensemble à aimant permanent
(29) pour faire coulisser ledit ensemble à aimant
permanent (29), ledit premier et ledit deuxième cy-
lindre hydraulique (19, 33) étant fonctionnellement
associés l'un à l'autre, caractérisé en ce qu'une
première valve en tout ou rien (39a) est prévue dans
une ligne d'alimentation d'huile (37a) qui communi-
que avec une chambre antérieure (33a) dudit
deuxième cylindre hydraulique (33), et une deuxiè-
me valve en tout ou rien (39b) est prévue dans une
ligne d'alimentation d'huile (37b) qui communique
avec une chambre postérieure (33b) dudit deuxiè-
me cylindre hydraulique (33), et caractérisé en

outre par des moyens à étranglement (40) prévus
entre ladite première valve en tout ou rien (39a) et
ladite chambre antérieure (33a) dudit deuxième cy-
lindre hydraulique (33), une ligne de by-pass (41)
dont une extrémité communique avec l'extrémité
d'entrée desdits moyens à étranglement (40) et
dont l'autre extrémité communique avec l'extrémité
de sortie desdits moyens à étranglement (40), et un
clapet anti-retour (42) prévu dans ladite ligne de by-
pass (41) pour empêcher à l'huile dans ladite cham-
bre antérieure (33a) dudit deuxième cylindre hy-
draulique (33) de s'écouler via ladite ligne de by-
pass (41).
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