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() DEVICE FOR DIRECTED SPLITTING OF MONOLITH OBJECTS.

@ The device comprises a cylindrical casing (1) end-faces (9, 10) of the lateral walls of said parts (7,
with a radial siot (2) over its entire height. In the slot 8) of the piston (3) are wedge-shaped. The central
(2) is mounted with the possibility of reciprocating part (6) of the piston (3) has the form of a wedge,
movement a telescopic piston (3), whose parts (4, 5) whose edge is directed outwards of the radial slot
are U-shaped and have their working surfaces (7, 8) (2). The piston (3) is provided with internal cavities
facing the internal surface of the radial siot (2). The (13, 14, 15) each of them being individually con-
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nected to a working medium feeding system and
being formed by grooves made in the working sur-
faces (7, 8) of the parts (4, 5) of the piston (3), in the
body of the cylindrical casing (1) and in the body of
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APPARATUS FOR DIRECTIONAL DESTRUCTION OF fi&

MONOLITHIC OBJECTS

Technical Field

This invention relates to repair, construction and
mining practice and, more particularly, to apparatuses for
directional destruction of monolithic objects.

Background of the Invention

Known in the prior art is en apparatus for direction-
gl destruction of monolithic objects .(SU, A, -315759) com-
prising a cylindrical shell with a radial slot extending
throughout its height and accommodating a piston capable
of reciprocating in a lateral direction. The piston has
the form of a profiled tyre with extensible strikers rigid-
ly secured thereto. A cavity formed between the walls of
the radial slot and the internal surface of the piston tyre
is provided with an elastic~wgll chamber communiceting with
the service fluid supply system and contacting with the
piston tyre throughout its length. As the fluid is fed
under pressure into the chamber, said fluid acts on the
piston and pushes out the striker. elements which carry out
the directional destruction of the solid mass.

The use of an integral piston denies the possibility
of applying the force of the piston to the solid mass by
stages which is required first for demolishing concrete
then for breaking the reinforcing cage in the reinforced-
-concrete block. Besides, due to the provision of only one
chamber, the piston fails to build up sufficient forces
for breaking the reinforcing cage.

Another known apparatus for directional destruction
of monolithic objects (SU, A, 675183) comprises a cylin-
drical piston with a radial slot extending throughout its
height, a-telescopic piston acting on an operating plate,
said piston being installed in the radial slot with a pro-
vision for limited reciprocating motion in a lateral di-
rection and having an inner cavity communicating with the
service fluid supply system.
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The telescopic piston is made up of two parts, viz,,
outer and inner ones, the outer part having the shape of a
hollow cylinder with flat end plates while the inner part
is made in the form of a rod with an oval head at one of
its ends. The outer part of the piston is installed in the
radial slot of the shell while the inner part, in the
central hole of the outer part, the oval head of the rod
being directed towards the operating plate. The inner cavi-
ty communicating with the fluid supply system through a
passage is formed in the outer part of the piston by a hol-
low accommodating the flat end of the rod. To limit the
stroke of the outer part of the piston, the radial slot of
the shell is provided with a ring. The stroke of the inner
part of the piston is limited by an external projection on
the rod and by a shoulder on the surface of the inmer cavi-
ty of the piston.

To build up powerful forces, a number of successively
installed pistons are housed in a common shell with parti-
tions and have a common passage for the delivery of service
fluid, and are in interaction with a common operating plate.

When the service fluid is delivered under pressure
through the passage into the inner cavity of each piston,
the parts of the pistons extend as an integral unit, acting
on the operating plate by the oval head of the rod. As soon
as the outer part of the piston comes all the way to bear
against the limiting ring, the inner part of the piston
continues to move out, acting on the operating plate with
the oval head. The operating plate acts on the walls of the
object, thus carrying out directional destruction of the
object. Large-size solid masses can be split by increasing
the piston stroke. )

However, the known apparatus has not been put in wide
practice and, in particular, for destroing the reinforced-
~concrete solid masses because séid apparatus produces di-
rectional forces limited in the intensity of their action
on the object walls because the forces transmitted fo the
operating plate by the oval head of the rod are originated
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by the effect of the fluid applied to the piston parts
whose volume is limited by the volume of one inner cavity.
If a number of pistons are used simultaneously, the common
fluid supply system denies the possibility of moving the
pistons one after another.

Summary of the Invention

The main object of the present invention resides in
providing an apparatus for directional destruction of mono-
lithic objects wherein the novel design of the telescopic
piston would permit increasing its stroke and its forces
necessary for breaking the reinforcing cage of a reinforc-
ed-concrete mass.

This object is achieved by providing an apparatus for
directional destruction of monolithic objects comprising a
cylindrical shell with & radial slot extending throughout
its height, a telescopic piston installed in the radial
slot of the cylindrical shell with a provision for limited
reciprocating motion in a lateral direction and having
internal cavities communicating with a fluid supply system
wherein, according to the invention, the .parts of the tele-
scopic piston, excluding the central one, in the section '
perpendicular to the longitudinal axis of the cylindrical
shell are U-shaped corresponding in shape to the radial
slot of the cylindrical shell, the mating steps of these
parts of the telescopic piston face the internal surface
of the radial slot of the cylindrical shell while the outer
faces of their side walls are wedge-shaped; besides, the
central part of the telescopie pilston has the shape of a
wedge whose point is directed outward of the radial slot
of the cylindrical shell and each internal cavity of the
telescopic piston is in individual communication with the
gservice fluid supply system, the internal cavities of the
parts of the telescopic piston, ekcept the internal cavi-
ties of the end portion, are formed by hollows made in the
mating steps of the piston parts and in the body of the
central part of the telescopic piston while the inner cavi-
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ties of the end portion are formed by hollows made in its
step and in the body of the cylindrical shell, the side
walls of each part of the tekescopic piston having project-
ions interacting with the internal surface of the side
walls of the mating adjacent part of the telescopic piston
provided with limiting stops.

It is practicable that the apparatus should be provid-
ed with elastic wall chambers accommodated in the internsal
cavities of the telescopic piston.

It is preferable that the steps of all the parts of
the telescopic piston should be magnetized,

The disclosed invention allows for destruction of mo-
nolithic masses of reinforced concrete.

Brief Description of the Drawings

Now the invention will described by way of example
with reference to the accompanying drawings, .in which:

Fig. 1 shows the design of the apparatus for directi-
onal destruction of monolithic objects, top view, accord-
ing to the invention;

Fig. 2 is a general view of the apparatus for directi-
onal destruction of monolithic objects located in a blast
hole, according to the invention;

Fig. 3 shows a successive connection of two apparatus—
es for directional destruction of monolithic objects,
according to the invention;

Pig. 4 shows the position of the telescopic piston in
the working position, according to the invention.

Best Mode of Carrying Out the Invention

The apparatus for directional destruction of mono-
lithic objects, according to the invention, intended, say,
for making door and window apertures comprises a cylindric-
al shell 1 (Pig. 1) with a radial slot 2 extending
throughout its length, a telescopic piston 3 accommodated
in the slot with a provision for limited reciprocating
motion in a lateral direction. In the section perpendicul-



10

15

20

25

30

.35

EP 0 404 944 A1

-5 ~

ar to the longitudinal axis of the shell 1, the parts 4, 5
of the piston 3 are U-shaped corresponding to the shape of
the radial slot 2 while the central part 6 of the piston
has the shape of g wedge whose point is directed outward
of the radial slot 2. The steps 7, 8 of the parts 4 and 5
face the internal surface of the radial slot 2 and the
outer face ends 9, 10 of the side walls of these parts 4
and 5 are wedge-shaped. The stroke of the piston 3 is 1li-
mited by providing its parts 4, 5, 6 with projections 11
entering the closed slots 12 made on the internal surfaces
of the side walls of the parts 4 and 5 and of the radial
glot 2 respectively, and functioning as limiting stops.
The central part 6 of the piston 3 has, for example, one
internal cavity 13 formed by the hollows in the body of
the part 6 and in the mating step 8 of the part 5. The
part 5 has two internal cavities 14 formed by the hollows
made in the mating steps 7, 8 of the parts 4, 5. The end
portion 4 . has, for example, three internal cavities 15
formed by hollows in ifs step 7 and in the body of the cy-
lindrical shell 1. The cavities 13, 14, 15 are provided
with pipe unions 16, 17 (Fig. 2) and each of these cavi-
ties is in individual communication with the service fluid
supply system (not shown in the drawing). The pipe unions
17 are provided with plug nuts 18 (Figs 2, 3). For fixing
together all the parts 4, 5, 6 (Fig. 1) of the piston 3,
the steps 7, 8 should better be magnetized. Besides, it is
good practice to install elastic-wall chambers 19 (Fig. 2)
in the cavities 13, 14, 15, fixing the ends of said cham-
bers on the pipe unions 16, 17.

The disclosed apparatus for directional destruction
of monolithic objects functions as follows. :

The apparatus is introduced into a hole drilled in
the monolith. The service fluid, e.g. o0il, -is delivered
under a pressure of 100 MPa from the hydraulic plant (not
shown in the drawing) through pipe unions 16 into the cavi-
ties 13, 14, 15 or into their chambers 19 (Fig. 2). The
chambers 19 (Fig, 2) grow in volume gradually and move the
parts 4, 5 and 6 (Fig. 1) of the piston 2,
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When the service fluid is delivered into all chambers
19 (Fig. 2) at once, the parts 4, 5 and 6 (Fig., 1) of the
piston 3 moving simultaneously, destroy the monolith. When
the fluid is delivered into the cavity 13 with chamber 19
(Fig. 2), this moves the central part 6 which cuts into the
reinforced-concrete mass and produces a crack. Then the
fluid is delivered into the cavities 14 (Fig. 1) with cham-
bers 19 (Fig. 2) which move the part 5 (Fig. 1); said part
penetrates into the crack, enlarges it in the solid mass
of reinforced concrete and spreads apart the reinforcement;
meanwhile, pressure in the cavity 13 of the part 6 may ‘be
thrown off. When the service fluid is delivered into the
cavities 15 with chambers 19 (Fig. 2) this moves the end
portion 4 (Fig. 1) which cuts into the crack, and breaks
the reinforcing cage; meanwhile, pressure in the cavities
13 and 14 of the parts 6 and 5 may be thrown off.

As the pressure is relieved, the parts 6, 5 and 4 come
back to the initial position. The apparatus is transferred
into the next hole and the cycle is repeated over again.

If necessary, it is .possible to install several appa-
ratuses into one hole, connecting them in succession in
which case the plug.nuts 18 (Fig. 3) are installed on’the
lower apparatus only. .

The given design permits destroying the solid mass in
one direction from.the apparatus which is required for
meking apertures for doors, windows and the like and deve-
lops the required forces and stroke of the piston 3 (Fig.
1) for breaking the reinforcing cage in solid reinforced
concrete because extension of all the parts 4, 5, 6 of the
piston 3 forms a wedge and because each part 4, 5, 6 of
the piston 3 provided.with one or more cavities 19 (Fig.

2) acting individually on the parts 4, 5, 6 of the piston
3, builds up forces applied to the solid mass,

7 Industrial Applicability

The invention will be used most successfully in con-
struction practice as an apparatus for destroying reinforc-

ed concrete in one direction thereby forming door, window
gpertures and the like.
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CLAIMS:

1. An apparatus for directional destruction of mono-
lithic objects comprising a cylindrical shell (1) with a
radial slot (2) extending throughout its height, a tele-
scopic piston (3) installed in the radial slot (2) of the
cylindrical shell (1) with a provision for limited recipro-
cating motion in a lateral direction and provided with
internal cavities (13, 14, 15) communicating with a fluid
supply system, ¢ ha rac terized in that the
parts (4, 5) of the telescopic piston (3), excluding the
central part, in a section perpendicular to the longitudi-
nal axis of the cylindrical shell (1) are U-shaped corres-
ponding to the shape of the radial slot (2) of the cylin-
drical shell (1), the steps (7, 8) of these parts (4, 5)
of the telescopic piston (3) are directed towards the
internal surface of the radial slot (2) of the cylindrical
shell (1) and the outer end faces (9, 10) of their side
walls are wedge-shaped; besides, the central portion (6)
of the telescopic piston (3) has the shape of a wedge whose
point is directed outward of the radial slot (2) of the cy-
1indrical shell (1) and each internal cavity (13, 14, 15)
of the telescopic piston (3) is in individual communication
with the fluid supply system and the internal cavities (13,
14) of the parts (5, 6) of the telescopic piston (3) except
the internal cavities (15) of the end part (4) are formed
by the hollows made in the mating steps of the parts (4, 5)
end in the body of the central part (6) while the internal
cavities (15) of the end part (4) are formed by the hollows
made in its step (7) and in the body of the cylindrical
ghell (1), the side walls of each part (4, 5, 6) of the te-
lescopic piston (3) having projections (11) interacting
with the internal surface of the side walls by the mating
adjacent part (4, 5, 6) of the telescopic piston (3) pro-
vided with limiting stops.

2., An apparatus for directional destruction of mono-
1ithic objects according to Claim.1, c ha racteriz-
ed in that it is provided with elastic-wall chambers (19)
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located in the internal cavities of the telescopic piston
(3).
3. An apparatus for directional destruction of mono-
lithic objects according to Claim1, c haracter i z-
5 e d& in that the steps (7, 8) of all the parts (4, 5, 6)
of the telescopic piston (3) are magnetized.
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