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Description

[0001] Thisinvention relates to doing work with a tool,
and in particular to apparatus and methods therefor.
[0002] The invention specifically concerns itself with
the performance of any kind of work in which a tool in a
broad sense is advanced against a resistive force and
needs to overcome the resistive force in order to achieve
the work. Examples of such operations include, but are
not limited to, the demolition of structures, such as build-
ings and roadways; the breaking and crushing of rocks,
concrete both plain and reinforced, and scrap metal,
such as car bodies and metal castings; excavation and
earth moving; and lifting and the use of jacks for other
purposes.

[0003] The invention is concerned with the use of
tools in contexts such as these where normally a steady
or persistent force is applied by an actuator of some kind
to overcome a resistive force and advance the tool. It
can be seen from the foregoing examples that the tool
in question can be of different kinds including the work-
ing regions of demolition grapples, crushing jaws and
digging implements, and other workpiece-engaging tool
elements.

[0004] It will be recognised that the magnitude of the
resistive force opposing any tool is likely to vary, not only
from one job to another, but also within a given job, for
example the crushing and compacting of scrap metal.
[0005] The goal of maximising the effectiveness of a
tool is accommodated in tool design in various ways,
including the choice of geometry of the tool, and the se-
lection of the actuator, and the use of a sufficiently robust
structure to handle the result.

[0006] This invention seeks to provide a novel tech-
nique for working with a tool against resistance, which
will supplement and enhance the benefits of good me-
chanical design and the actuator power rating, to accen-
tuate the force applied to a workpiece by a given actu-
ator and tool geometry, and possibly even to do so with-
out requiring a heavier structure. To this end, the inven-
tion makes use of percussion assistance for the tool.
[0007] Itis of course known to apply vibration to tools,
typically by means of eccentric or out of balance rotary
mechanisms. Hydraulic percussion tools in themselves
are also well known, for example hydraulic hammers,
breakers or chisels, in which a piston is reciprocated in
a cylinder, at one end of which it strikes a chisel bit. Gen-
erally, in percussion tools of this kind, the percussive
force is applied directly to a workpiece or to an axially
floating tool element that is in contact with the workpiece
on which the tool is acting.

[0008] DE-A-40 36 705 discloses apparatus for per-
forming work by advancing a tool against resistance
thereto, comprising a tool-carrying member; a reference
member; an actuator operatively connected between
the two members and adapted to apply and maintain a
persistent force therebetween urging the tool-carrying
member to advance relative to the reference member
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against a said resistance; and percussion means asso-
ciated with the tool-carrying member. This known appa-
ratus specifically provides a percussion mechanism car-
ried by crusher jaws to throw another tool, namely a pis-
ton rod, moving with respect to the jaws, directly at the
resistance.

[0009] In the present invention, the tool is manipulat-
ed directly, by an actuator connected between a direct
tool-carrying member and a reference member persist-
ently urging the one to advance relative to the other. This
contrasts with known percussion chisels where an ac-
tuator manipulates the percussion means, which in turn
drives the tool. The percussion means is between the
actuator and the tool in such known devices. In the
present invention, the percussion means does not carry
the tool or tool holder, but is carried by the tool holder.
In this way a wide variety of tool types can be used, and
the percussion means provides a supplementary route
for inputting power to the system. This gives great ver-
satility to apparatus in accordance with the invention.
[0010] The presentinvention concerns aspects of the
apparatus described below.

[0011] Accordingly, the invention can be expressed,
in one of several more general forms, as relating to ap-
paratus for performing work by advancing a tool against
resistance thereto, of the general type mentioned above
in relation to DE-A-40 36 705, characterised in that the
tool-carrying member is solid with the tool or at least car-
ries the tool with no relative movement in the direction
of advance of the tool, and the percussion means com-
prises a housing positively connected to the tool-carry-
ing member, an inertial mass movable along a recipro-
cating path inside the housing, and means for recipro-
cating the mass in the housing to periodically augment
the persistent force applied by the actuator to the tool-
carrying member and thereby to assist the advance of
the tool relative to the reference member against the
said resistance.

[0012] Inimportant embodiments of this invention, ex-
emplified by crushing or breaking apparatus, the mem-
bers may be pivotally interconnected whereby the tool-
carrying member can be pivotally advanced relative to
the reference member. For example, breaking appara-
tus may comprise a pivotally mounted breaking jaw
member and a materials support opposed thereto and
spaced therefrom, whereby materials can be engaged
by the jaw member upon the support, and broken ther-
eon; and percussion means may be associated with the
jaw member whereby to augment the breaking forces
exerted by the pivoted jaw on the said materials. The
percussion or hammer principle is thus applied to a
breaking jaw mechanism to enhance and supplement
the crushing action of the jaw and increase its efficiency.
[0013] The breaking apparatus is an example of ap-
paratus for performing work by advancing a tool against
resistance. The breaking jaw member is an example of
a tool-carrying member, being a pivoted jaw with a hard-
ened tip for exerting breaking pressure on concrete or
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the like. The working tip, as the tool, is solid with the rest
of the jaw member, which carries the tool. The support
member opposed to the tool forms a reference by which
the advance of the tool can be measured. An actuator
applies and maintains a persistent force, urging the tool-
carrying member to advance towards the reference de-
fined by the support, against the resistance of the work-
piece to be broken thereon.

[0014] The actuator for advancing the tool-carrying
member can be a fluid powered actuator, which is usu-
ally a hydraulic ram, but may be air powered. Especially
when a substantially incompressible hydraulic fluid (ie
a liquid) is used, the existing drive pressure in the fluid
supply circuit, supported if desired by check valves, can
have the effect of preventing backward impulses due to
the reciprocating mass from retracting the actuator,
while the forward impulses that advance the tool-carry-
ing member allow more fluid to be admitted to the actu-
ator. In this way, the actuator acts like a fluid ratchet.
[0015] The percussion means is positively mounted
on the breaking jaw member. This implies a rigid or solid
connection, including such rubber or other cushioned
bushes or sleeves or the like as may be necessary to
avoid destructive damage to the mountings, ands allows
for optionally removal for maintenance or replacement.
Any suitable percussion means may be employed,
whether driven by fluid pressure (as is preferred), by me-
chanical means, by electromagnetic drive means, by the
use of centrifugal or rotary impact mechanisms, with a
self contained internal combustion engine, or in any oth-
er appropriate way. It will be understood that such
means generally comprise a housing, an inertial mass
movable along a reciprocating path inside the housing,
and means for reciprocating the mass in the housing.
Preferably the mass strikes a substantially fixed anvil at
the impulse end of its stroke.

[0016] The percussion means may be treated as an
auxiliary feature of the apparatus, only to be used when
the force provided by the actuator alone is inadequate
to advance the tool at a satisfactory rate. The apparatus
is optionally provided with means responsive to ram fluid
pressure (such as a pressure detector or a diverter
valve) for initiating the reciprocation of the mass in the
percussion means, to generate an automatic or semi-
automatic call on the percussion means when resist-
ance to the advance of the ram is high.

[0017] When ram progress is slow, so that the fluid
demanded by the actuator is minimised, fluid power can
usefully be diverted to the percussion means. Fluid re-
mains available to advance the tool-carrying member as
the resistive force is overcome.

[0018] The percussion device is suitably a modified
hydraulic hammer. In these known devices, there is usu-
ally a cylinder with a piston of appreciable mass guided
therein between a working end, at which the impulses
are delivered to an axially floating chisel end or directly
to material to be worked, and a return end. The return
end of the cylinder is chargeable with a driving medium,
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such as compressed gas. The piston is provided with
lands along its length by means of which hydraulic fluid
admitted into the cylinder after the impulse stroke, at an
appropriate position between seals, can return the pis-
ton to its starting position. Suitable valving arrange-
ments ensure that on the impulse stroke, this hydraulic
fluid is discharged with little or no resistance. The gas
is recompressed in an accumulator between strokes by
hydraulic means.

[0019] Such a device is modified for the purposes of
this invention by providing an anvil, fixed to the housing
for the cylinder, to receive the impulse of the piston. If
the piston is of the kind that protrudes from the cylinder
at the end of its stroke, the anvil may be entirely external
to the cylinder. If the piston is of the kind that impacts a
floating chisel or the like inside the cylinder, the chisel
may be provided with a blunt end outside the cylinder,
abutting or received in a stop fixed to the housing, to act
as the anvil.

[0020] The invention also extends to a method ac-
cording to claim 10.

[0021] Apparatus to which the invention is applicable
includes:

A demolition grapple, of which at least one jaw
member carries a tool typically in the form of a hard-
ened pointed tip, while the opposite jaw member
forms the reference towards which the tool is ad-
vanced;

A jack, which carries on one limb a workpiece-en-
gaging tool, while a base or anchor of the jack forms
the reference member from which the tool is ad-
vanced against the resistive weight or force of the
workpiece;

An excavator or digger, in which the digger bucket
is a member that carries a tool in the form of a cut-
ting edge to be dug into resistant ground, and is piv-
otally mounted on the digger arm or boom, and a
hydraulic actuator connected between the boom
and the bucket advances the bucket, pivotally on
the boom as reference member, into the ground;
and

Arock, concrete or engine crusher, in which the ref-
erence member is a support plate for the object to
be crushed, and the tool-carrying member is a piv-
oted crushing plate or jaw member.

[0022] The invention is illustrated by way of example
in the accompanying drawings, in which:

Figure 1is a simplified perspective view of a crusher
in accordance with a first embodiment of the inven-

tion;

Figure 2 is a part sectional view through the crusher
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of Figure 1, showing more detail;

Figure 3 is a side elevation of a second embodiment
of the invention, showing an excavator carrying a
percussion assisted bucket;

Figure 4 is a detail of an excavator arm carrying a
different attachment in accordance with a further
embodiment of the invention, namely a percussion
assisted demolition grapple;

Figure 5 illustrates a further embodiment of the in-
vention, namely a percussion assisted rock crusher,
mounted on an excavator arm;

Figure 6 is an elevation illustrating another embod-
iment of the invention, namely a percussion assist-
ed hydraulic jack; and

Figure 7 is a diagram of a hydraulic circuit suitable
for use with the invention.

[0023] The rock crusher shown in Figures 1 and 2 of
the drawings is mounted on legs 11 and consists of a
primary crusher assembly 10 and a hammer assembly
40. The crusher assembly is of the same general kind
as that described in the patent specification EP-A- 0 106
642.

[0024] The crusher assembly 10 comprises a pivoted
crusher plate 12 with a working face 13 carrying a plu-
rality of abrasion resistant cross bars 14. The rear face
of the plate 12 is reinforced by a number of stiffening
webs 16. The crusher plate is carried between a pair of
side plates 18 in pivot mountings 20. The working face
13 and cross bars 14 together constitute the tool, and
the pivotally mounted crusher plate constitutes the tool-
carrying member, in accordance with the invention.
[0025] Ahead of the crusher plate is a reaction plate
22 with a hard facing 24 on its face directed towards the
crusher plate. The reaction plate is in this instance
shown as pivotally mounted between the side plates 18
on pivot 26, which allows the angle of the reaction plate
to be adjusted by the use of alternate fixing points in
braces 27 which are carried on the back of the reaction
plate and pass through the crusher assembly back plate
28 that rigidly joins the.two side plates 18.

[0026] The features of the primary crusher assembly
are completed by a double acting hydraulic actuator 30,
which includes a cylinder 32 carried in mounting 34 and
a piston rod 36 that is held by a pin in a bush 38 carried
by crusher plate stiffening webs 16.

[0027] In use, rocks R are fed into the top of the gap
between the crusher plate and the reaction plate, and
the hydraulic actuator is extended to crush the rocks
which, because of the angled gap between the two
plates, are retained in the gap until they are reduced to
dimensions that will allow them to fall through the bottom
of the gap. The reaction plate 22 held rigidly at the se-
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lected angle in the primary crusher assembly constitutes
the reference member in accordance with the invention,
and the actuator 30 is operatively connected between
the tool-carrying member 12 and the reference member
22 to advance the former relative to the latter against
the resistance of the rocks to being crushed.

[0028] Certain of the crusher plate stiffening webs 16
are provided with upward extensions 39 past the top of
the plate and carry, rigidly mounted thereon, percussion
means in the form of hammer assembly 40.

[0029] The hammer assembly includes a hammer
housing 44 mounted by rubber bushed steel pins 43 be-
tween housing mounting plates 42 that are secured to
the upward extensions 39 of webs 16. Housing 44 can
itself be the body of any suitable one of a variety of com-
mercially available hydraulic hammer mechanisms that
include a massive internal piston 45 reciprocated by hy-
draulic oil and compressed gas in a cylinder between a
return end and a working or impulse end, where the pis-
ton strikes a flat ended chisel 46 as a floating anvil that
projects from an end of the housing and, in typical use,
has a chisel tip. Here, however, the tip is blunt and, sur-
rounded by anvil collar 48, rests against anvil support
plate 50 that is made of thick high tensile steel plate sol-
idly welded across web extensions 39 and is capped by
a bracing plate and rock deflector 52.

[0030] The hydraulic hammer unit will typically include
the piston 45 moving along a reciprocating linear path
between the anvil at one end and a gas cushion at the
other end, driven alternately by compressed gas to-
wards the anvil, and by pressure of hydraulic fluid on the
return stroke, with the necessary hydraulic valves and
a gas accumulator to drive the piston, all in response to
the continuous flow of hydraulic fluid through the mech-
anism.

[0031] The hydraulic feed may be taken from the
same pump that provides oil pressure to the actuator
30. When the actuator is being extended, fluid is sup-
plied to one end of the cylinder, optionally through a non-
return valve, and is expelled from the other end of the
cylinder as the piston advances. If the resistive force en-
countered by the piston rod rises above a certain level,
which may occur if particularly hard rocks are encoun-
tered, the fluid supply pressure correspondingly in-
creases, as the piston fails to advance at the same rate.
If the fluid supply pressure exceeds a predetermined
value, a simple relief valve opens, or more elaborately
a pressure operated valve causes oil to start flowing to
the hydraulic hammer while maintaining the pressure in
the actuator. The action of the inertial mass of the piston
reciprocating in the hammer housing against the anvil
adds a periodic impulse to the force exerted on the rocks
by the actuator. The effects of the reverse impulses of
the piston are much less severe than the forward im-
pacts, being spread over time. The resultant reverse
forces are resisted by the pressure of the fluid still being
fed to the actuator 30 by the hydraulic supply pump, and
optionally also resisted by a check valve in the supply
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line.

[0032] When the resistive force is overcome, the ac-
tuator piston moves forward and the supply pressure
may fall to a value at which fluid is no longer delivered
to the hammer.

[0033] On retraction of the actuator, provision is of
course made in the normal way for the necessary fluid
drainage from the cylinder as the hydraulic oil flow is
reversed.

[0034] Figures 3, 4 and 5 illustrate the invention ap-
plied to attachments for excavators, and the same prin-
ciples apply equally to loading shovels, backhoes and
the like. In these Figures, similar parts are given the
same reference numerals.

[0035] In Figure 3 an excavator 60 has a body 62
which can slew horizontally, around a vertical axis,
above a drive chassis 64. A primary arm 66 is pivotally
mounted on body 62 for vertical motion, which is con-
trolled and driven by a hydraulic ram 68 acting between
the body and the primary arm. A secondary arm 70 is
pivotally mounted at the distal end of the primary arm
for motion in a vertical plane, driven and controlled by a
hydraulic ram 72 acting between the primary and sec-
ondary arms. A digger bucket 74 is pivotally mounted
for vertical motion at the distal end of the secondary arm,
driven and controlled by a hydraulic ram 80 acting be-
tween the secondary arm and the bucket to which it is
connected in the conventional manner by a crowd link
76 supported by a stabiliser link 78.

[0036] Hydraulic hammer unit 40 is welded to crowd
link 76, or may be included within the link, substantially
parallel to it, and accordingly always acts in a direction
parallel to the link. This means that when ram 80 is being
extended to crowd or advance the bucket, the hammer
unit always acts in the proper direction to assist that ad-
vance. It also means that the hammer unit can be used
to assist other rams: for example, to assist the articula-
tion of the secondary arm on the primary arm, by ram
72, the bucket can be crowded until the hammer 40 is
at about 90° to the pivot mounting for the secondary
arm.

[0037] In Figure 4, the attachment on secondary arm
70 is a demolition grapple with a pivoted jaw member
82 movable by ram 80 towards and away from adjusta-
ble jaw member 84, which is braced by stay bar 86.
[0038] Figure 4 shows more clearly the simple welded
mounting 88 for the hammer unit 40 on crowd link 76.
However, the hammer unit 40 can be carried directly on
the attachment, as shown in Figure 5.

[0039] In Figure 5, the attachment is a rock crusher
or concrete breaker with a body 90 pivotally mounted
on the distal end of secondary arm 70. A breaking jaw
member 92 is pivotally mounted on the body in opposi-
tion to two support platforms 94 against which concrete
and the like can be split or crushed by the jaw 92, when
lever arm 96, which is a solid extension of the jaw, is
driven by ram 98 carried by the attachment.

[0040] Hammer mechanism 40 is carried directly on
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lever arm 96, at about right angles to the pivot mounting
of jaw 92, so that it can act at all times in the appropriate
direction to assist the advance of the jaw towards sup-
port platforms 94, under the urging of ram 98.

[0041] Figure 6 shows a hydraulic jack comprising a
ram 100 mounted on a pivot base 102 standing on solid
ground or another support 104. The piston end of the
ram carries a rigid round or box section tube 106 in
which hammer mechanism housing 44 is rigidly mount-
ed by the usual pins 43 in cushioned bushes. A work-
piece-engaging tool 108, such as a cup, is welded to the
top end of tube 106. The lower face of the tool acts as
a stop for the floating anvil 46, which is again surround-
ed, supported and held by anvil collar 48. In effect, the
hammer mechanism is an active component within an
extension to the piston rod of the ram. Such an arrange-
ment can also be used in the actuators in other embod-
iments of the invention.

[0042] Figure 7 shows a hydraulic circuit in outline
form suitable for the crusher of Figures 1 and 2. Hydrau-
lic oil is taken from tank 120 through filter 122 by pump
124, and fed to spool valve 126. The feed line 128 in-
cludes an adjustable pressure relief valve 130. The tank
is kept supplied by return oil lines (not shown) through
return line filter 121.

[0043] Inits spring biased neutral position, as shown,
valve 126 returns the oil to tank. The valve can however
be operated by lever 132, or remotely by a solenoid con-
trol, to two different working positions.

[0044] When the spool is to the right, oil passes into
line 134 and withdraws the piston 136 of crusher ram
30 into its cylinder 32, expelling oil from the other end
of the cylinder into line 138, which leads the oil through
check valve 140 back to valve 126 and thence to tank.
[0045] In this condition, then, the crusher jaws are be-
ing opened and the hammer mechanism is not required.
[0046] The second working condition, with the spool
to the left, corresponds to the crushing operation, in
which the ram 30 is used until resistance requires the
hammer mechanism 40 to be brought into play.

[0047] In this condition, line 134 is connected to tank,
allowing piston 136 in ram 30 to advance when suffi-
ciently powered. To this end, hydraulic fluid is admitted
by valve 126 to line 142, but since it cannot pass check
valve 140, it flows into flow regulator 144, which has a
single inlet 146, a priority outlet 148, a by-pass outlet
150, and a drain outlet 152.

[0048] Flow regulator 144 includes a flow splitter
valve 154, anormally open solenoid operated valve 156,
and an adjustable relief valve 158, as well as a variable
flow control valve 160.

[0049] The valves in regulator 144 are all shown in
their start-up condition. Oil initially flows up to control
valve 160, which causes a pressure build-up sufficient
to switch the spool of valve 154 to the right. Oil then
continues to flow restrictedly through valve 154 into and
through variable restrictor valve 160, through further
flow restrictor 162, and through solenoid valve 156 to
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tank via outlet 152. However, this drain flow is very
small, and most of the oil exits flow regulator through
by-pass outlet 150, to power crusher ram 30.

[0050] Solenoid valve 156 can be energised manual-
ly, but also by sensing the oil pressure in line 138 rising
above a threshold that corresponds to impaired
progress of ram 30. In either case, the valve 156 switch-
es to close the oil flow to outlet 152, opening instead a
by-pass path around flow restrictor 162, and allowing a
pressure build-up to the right of valve 154 which shifts
its spool to the position shown in Figure 7. Relief valve
158 exists principally as a safety measure.

[0051] This now cuts off the by-pass flow to the crush-
erram, but line 138 remains pressurised due to the con-
tinuing oil input into line 142, keeping check valve 140
closed. Accordingly, oil flows in quantity through priority
outlet 148, to hydraulic hammer 40, activating it. The oil
then returns to tank.

[0052] Once the priority flow is established the surplus
flow is diverted to the by-pass outlet 150. The relative
flows can be varied by adjusting valve 160, because the
flow restriction here controls the pilot pressure to the left
of valve 154.

[0053] Accordingly, the spool of valve 154 shuttles
back and forth, dividing the oil flow between the priority
outlet to the hammer and the bypass outlet to the crush-
er ram, which can advance as the percussion of the
hammer mechanism overcomes the resistance of the
rock R (Figure 2) in the crusher jaws.

[0054] When the ram advances, solenoid valve 156
can be de-energised, either manually or automatically
upon sensing the advance of the ram by a suitable pres-
sure or other transducer. The hammer then ceases op-
eration, because the small oil flow towards the hammer
through valve 154 all drains to tank through the solenoid
valve.

Claims

1. Apparatus for performing work by advancing a tool
(13,14) against resistance (R) thereto, comprising

a tool-carrying member (12) ;

a reference member (22) ;

an actuator (30) operatively connected be-
tween the two members and adapted to apply
and maintain a persistent force therebetween
urging the tool-carrying member to advance rel-
ative to the reference member against a said
resistance;

and percussion means (40) associated with the
tool-carrying member;

characterised in that the tool-carrying mem-
ber is solid with the tool or at least carries the tool
with no relative movement in the direction of ad-
vance of the tool, and the percussion means com-
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prises a housing (44) positively connected to the
tool-carrying member, an inertial mass (45) mova-
ble along a reciprocating path inside the housing,
and means (120-162) for reciprocating the mass in
the housing to periodically augment the persistent
force applied by the actuator to the tool-carrying
member and thereby to assist the advance of the
tool relative to the reference member against the
said resistance.

Apparatus according to claim 1 wherein the tool car-
rying member (12) and the reference member (22)
are pivotally interconnected whereby the tool carry-
ing member can be pivotally advanced relative to
the reference member.

Apparatus according to claim 1 or claim 2 compris-
ing a pivotally mounted breaking jaw member (12)
and a materials support (22) opposed thereto and
spaced therefrom, whereby materials (R) can be
engaged by the jaw member upon the support, and
broken thereon; and percussion means (40) asso-
ciated with the jaw member whereby to augment the
breaking forces exerted by the pivoted jaw on the
said materials.

Apparatus according to any one of the preceding
claims wherein the actuator for advancing the tool
carrying member is a hydraulic actuator (30) utilis-
ing a substantially incompressible hydraulic fluid,
comprising means (140,154,156) for preventing
backward impulses due to the reciprocating mass
from retracting the actuator, while allowing more flu-
id to be admitted to the actuator when forward im-
pulses due to the reciprocating mass advance the
tool carrying member.

Apparatus according to any one of the preceding
claims wherein the reciprocating mass (45) strikes
a substantially fixed anvil (46) at the impulse end of
its stroke.

Apparatus according to any one of the preceding
claims, wherein the actuator (30) and the percus-
sion means (40) are both fluid driven, including
means (154) for diverting fluid power from the actu-
ator to the percussion means when the advance of
the tool against the resistance is relatively slow.

Apparatus according to claim 6 comprising means
(156) responsive to fluid pressure in the actuator
(30) for initiating the reciprocation of the mass (45)
in the percussion means (40).

An excavator attachment comprising apparatus ac-
cording to any one of the preceding claims, and
means for attaching the said apparatus to an artic-
ulated arm (70) of an excavator (60).
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A rock, concrete or engine crusher, comprising ap-
paratus according to any one of the preceding
claims, in which the reference member is a support
plate (22) for the object (R) to be crushed, and the
tool carrying member is a pivoted crushing plate
(12) or jaw member (82,92).

A method of performing work by advancing a tool
(13,14) against resistance (R) thereto, comprising
applying and maintaining a persistent force be-
tween a tool carrying member (12) and a reference
member (22) in apparatus according to any one of
the preceding claims, and reciprocating the inertial
mass (45) along the reciprocating path inside the
housing (44) to periodically augment the persistent
force applied by the actuator (30) to the tool carrying
member and thereby to assist the advance of the
tool relative to the reference member against the
said resistance.

Patentanspriiche

1.

Vorrichtung zur Ausflihrung von Arbeit durch Vor-
wartsbewegen eines Werkzeugs (13, 14) gegen ei-
nen darauf wirkenden Widerstand (R), die folgen-
des umfalt:

ein werkzeugtragendes Glied (12)

ein Bezugsglied (22);

ein Stellglied (30), das zwischen den beiden
Gliedern wirkverbunden und zur Austibung und
Aufrechterhaltung einer anhaltenden Kraft da-
zwischen ausgefihrt ist, die das werkzeugtra-
gende Glied dazu drangt, sich beziiglich des
Bezugsglieds gegen einen Widerstand vor-
wartszubewegen;

und ein dem werkzeugtragenden Glied zuge-
ordnetes Schlagmittel (40);

dadurch gekennzeichnet, dal das werkzeug-
tragende Glied mit dem Werkzeug aus einem Stiick
besteht oder zumindest das Werkzeug ohne Rela-
tivbewegung in Vorwartsbewegungsrichtung des
Werkzeugs tragt und das Schlagmittel ein mit dem
werkzeugtragenden Glied formschlissig verbunde-
nes Gehause (44), eine entlang einer Hin- und Her-
bewegungsbahn innerhalb des Gehauses bewegli-
che Tragheitsmasse (45) und Mittel (120 - 162) zur
Hin- und Herbewegung der Masse in dem Geh&u-
se, um die von dem Stellglied auf das werkzeugtra-
gende Glied ausgelibte anhaltende Kraft periodisch
zu vergréRern und dadurch die Vorwartsbewegung
des Werkzeugs bezlglich des Bezugsglieds gegen
den Widerstand zu unterstiitzen, umfaf3t.

Vorrichtung nach Anspruch 1, bei der das werk-
zeugtragende Glied (12) und das Bezugsglied (22)
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schwenkbar miteinander verbunden sind, wobei
das werkzeugtragende Glied beziiglich des Be-
zugsglieds schwenkbar vorwartsbewegt werden
kann.

Vorrichtung nach Anspruch 1 oder 2, die folgendes
umfaldt: ein schwenkbar angebrachtes Brechbak-
kenglied (12) und eine ihm in einem Abstand ge-
genuberliegende Materialstiitze (22), wobei Mate-
rial (R) durch das Backenglied auf der Stiitze in Ein-
griff genommen und darauf gebrochen werden
kann; und ein dem Backenglied zugeordnetes
Schlagmittel (40), um die von der angelenkten Bak-
ke auf die Materialien ausgelibten Brechkrafte zu
vergréfRern.

Vorrichtung nach einem der vorhergehenden An-
spriiche, bei der das Stellglied zur Vorwartsbewe-
gung des werkzeugtragenden Glieds ein hydrauli-
sches Stellglied (30) ist, das eine im wesentlichen
inkompressible Hydraulikflissigkeit verwendet, mit
Mitteln (140, 154, 156) zum Verhindern, daf Rick-
wartsimpulse aufgrund der sich hin- und herbewe-
genden Masse das Stellglied zuriickziehen, wah-
rend gestattet wird, dal das Stellglied mit mehr
Fluid beaufschlagt wird, wenn Vorwartsimpulse auf-
grund der sich hin- und herbewegenden Masse das
werkzeugtragende Glied vorwartsbewegen.

Vorrichtung nach einem der vorhergehenden An-
spruche, bei der die sich hin- und herbewegende
Masse (45) am Impulsende ihres Hubes an einen
im wesentlichen feststehenden AmboR3 (46)
schlagt.

Vorrichtung nach einem der vorhergehenden An-
spriiche, bei der sowohl das Stellglied (30) als auch
das Schlagmittel (40) durch ein Druckmittel ange-
trieben werden, mit einem Mittel (154) zur Umlen-
kung von hydraulischer Kraft von dem Stellglied zu
dem Schlagmittel, wenn die Vorwartsbewegung
des Werkzeugs gegen den Widerstand relativ lang-
sam ist.

Vorrichtung nach Anspruch 6, mit einem Mittel
(156), das auf Fluiddruck im Stellglied (30) zur Ein-
leitung der Hin- und Herbewegung der Masse (45)
im Schlagmittel (40) reagiert.

Baggeraufsatz mit der Vorrichtung gemafR einem
der vorhergehenden Anspriiche und einem Mittel
zur Befestigung der Vorrichtung an einem Gelenk-
arm (70) eines Baggers (60).

Stein-, Beton- oder Motorbrecher mit der Vorrich-
tung gemaR einem der vorhergehenden Anspri-
che, wobei das Bezugsglied eine Stitzplatte (22)
fur den zu zertrimmernden Gegenstand (R) ist und
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das werkzeugtragende Glied eine angelenkte
Brechplatte (12) oder ein angelenktes Backenglied
(82, 92) ist.

Verfahren zur Ausflihrung von Arbeit durch Vor-
wartsbewegen eines Werkzeugs (13, 14) gegen ei-
nen darauf wirkenden Widerstand (R), bei dem man
eine andauernde Kraft zwischen einem werkzeug-
tragenden Glied (12) und einem Bezugsglied (22)
in der Vorrichtung gemaf einem der vorhergehen-
den Anspriiche auslbt und aufrechterhalt und die
Tragheitsmasse (45) entlang einer Hin- und Herbe-
wegungsbahn innerhalb des Gehauses (44) hin-
und herbewegt, um die von dem Stellglied (30) auf
das werkzeugtragende Glied ausgelibte andauern-
de Kraft periodisch zu vergrofiern und dadurch die
Vorwartsbewegung des Werkzeugs bezuglich des
Bezugsglieds gegen den Widerstand zu unterstut-
zen.

Revendications

1.

Appareil pour effectuer un travail en avangant un
outil (13, 14) a I'encontre d'une résistance (R) a ce-
lui-ci, comprenant

un organe porte-outil (12);

un organe de référence (22);

un actionneur (30) connecté de maniere fonc-
tionnelle entre les deux organes et adapté pour
appliquer et maintenir une force persistante en-
tre eux en poussant I'organe porte-outil a avan-
cer par rapport a l'organe de référence a I'en-
contre d'une dite résistance;

et un moyen de percussion (40) associé a l'or-
gane porte-outil;

caractérisé en ce que I'organe porte-outil est
d'une piéce avec I'outil ou au moins porte I'outil sans
mouvement relatif dans la direction d'avance de
I'outil, et le moyen de percussion comprend un lo-
gement (44) connecté positivement a I'organe por-
te-outil, une masse inertielle (45) pouvant étre dé-
placée le long d'une trajectoire de va-et-vient a I'in-
térieur du logement, et des moyens (120-162) pour
faire aller et venir la masse dans le logement pour
augmenter de maniére périodique la force persis-
tante appliquée par I'actionneur a I'organe porte-
outil et pour ainsi faciliter I'avance de l'outil par rap-
port a l'organe de référence a I'encontre de ladite
résistance.

Appareil selon la revendication 1, dans lequel I'or-
gane porte-outil (12) et I'organe de référence (22)
sont interconnectés a pivotement, I'organe porte-
outil pouvant étre avancé a pivotement par rapport
a l'organe de référence.
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3.

Appareil selon la revendication 1 ou la revendica-
tion 2, comprenant un organe de machoire de con-
cassage (12) monté a pivotement et un support de
matériaux (22) opposé a celui-ci et espacé de celui-
ci, des matériaux (R) pouvant étre engagés par I'or-
gane de machoire sur le support, et concassés sur
celui-ci; et un moyen de percussion (40) associé a
I'organe de machoire pour ainsi augmenter les for-
ces de concassage exercées par la machoire pivo-
tée sur lesdits matériaux.

Appareil selon I'une quelconque des revendications
précédentes, dans lequel Il'actionneur pour faire
avancer l'organe porte-outil est un actionneur hy-
draulique (30) utilisant un fluide hydraulique subs-
tantiellement incompressible, comprenant des
moyens (140, 154, 156) pour empécher que des im-
pulsions vers l'arriere dues a la masse animée d'un
mouvement de va-et-vient ne rétractent
I'actionneur, tout en permettant a davantage de
fluide d'étre admis dans I'actionneur quand des im-
pulsions vers l'avant dues a la masse animée d'un
mouvement de va-et-vient font avancer l'organe
porte-outil.

Appareil selon I'une quelconque des revendications
précédentes, dans lequel la masse animée d'un
mouvement de va-et-vient (45) vient frapper une
enclume (46) substantiellement fixe a I'extrémité
d'impulsion de sa course.

Appareil selon I'une quelconque des revendications
précédentes, dans lequel I'actionneur (30) et le
moyen de percussion (40) sont tous deux entrainés
fluidiquement, et comportent un moyen (154) pour
dévier la puissance du fluide de I'actionneur vers le
moyen de percussion lorsque l'avance de l'outil a
I'encontre de la résistance est relativement lente.

Appareil selon la revendication 6, comprenant un
moyen (156) réagissant a la pression de fluide dans
I'actionneur (30) pour amorcer le mouvement de va-
et-vient de la masse (45) dans le moyen de percus-
sion (40).

Accessoire d'excavation comprenant un appareil
selon l'une quelconque des revendications préce-
dentes, et un moyen pour attacher ledit appareil a
un bras articulé (70) d'un excavateur (60).

Concasseur de pierres, de béton ou de moteurs,
comprenant un appareil selon I'une quelconque des
revendications précédentes, dans lequel I'organe
de référence est une plaque de support (22) pour
I'objet (R) devant étre concassé, et I'organe porte-
outil est une plaque de concassage (12) pivotée ou
un organe de machoire (82, 92) pivoté.
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10. Procédé pour effectuer un travail en avangant un
outil (13, 14) a I'encontre d'une résistance (R) a ce-
lui-ci, comprenant I'application et le maintien d'une
force persistante entre un organe porte-outil (12) et
un organe de référence (22) dans un appareil selon 5
I'une quelconque des revendications précédentes,
et faisant aller et venir la masse inertielle (45) le long
de la trajectoire de va-et-vient a l'intérieur du loge-
ment (44) pour augmenter de maniére périodique
la force persistante appliquée par I'actionneur (30) 170
a l'organe porte-outil et pour ainsi faciliter I'avance
de l'outil par rapport a I'organe de référence a l'en-
contre de ladite résistance.
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