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1. Apparatus for c¢rushing a vertical reinforced
concrete pillar to expose reinforcing bars contained
therein, comprising:

a) a horizontally arranged tubular frame containing a
central through passage for receiving the pillar in f
generally centred relation therein, said through passage ‘

having a vertical longitudinal axis:;

b) a plurality of crushing tool means connected with
said frame in circumferentially spaced relation about
said central through passage, each of said crushing tool
Means including:

1) a chisel pivotally connected intermediate its ends
with said frame for pivotal movement about a horizontal
pivot axis normal to a vertical plane which contains said
through passage longitudinal axis and which bisects said
pivot axis, said chis<l having first and second arm
portions on oppos/.te sides of said pivot axis, said first
arm portion being forked at its free end, thereby
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defining a pair of tine portions each having a first
cutting edge for engaging the pillar, said first cutting
edges extending generally parallel with the pivot axis of
said chisel;
2) said chisel also including on each tine portion
thereof a generally plate-shaped crushing member spaced
from an associated first cutting edge, said crushing
member extending normal to said tine portion and
generally normal to its associated first cutting edge,
said crushing member including adjacent said first
cutting edge a second cutting edge inclined at an acute
angle a relative to a line normal to its associated tine

portion; and

3) a plurality of piston and cylinder motor means each
pivotally connected at its ends between said frame and
the free end of said second arm portion of the associated
chisel for pivoting said chisels in opposite directions
between crushing and disengaged positions relative to
said frame, respectively, said pillar normally being
centred relative to said frame wherein said chisels are
initially pivoted in a crushing direction toward
positionsg in which their cutting edges are in engagement
with said pillar; and

c) flow control means for controlling the flow of
pressure fluid to said piston and cylinder motor means in
such a manner that strokes of said pistéons cause the
chisels to maintain the pillar in centred relation
relative to said frame during piéotal movemant of said
chisels in the crushing direction.
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.« COMPLETE SPECIFICATION FOR THE INVENTION ENTITLED:

Apparatus for exposing the reinforcing bars of reinforced concrete pillars

'f

The following statement is a full description of this invention, including the best method of
performing it known to me/us:-
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30 The present invention relates to an apparatus for
exposing the reinforcing bars of pillars made of
reinforced concrete.

The piston-cylinder units of previously described
_ apparatus for exposing the reinforcing bars of pillars
made of -
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reinforced concrete are arranged at a lying condition,
i.e. in the working position of this known apparatus,
these piston-cylinder units extend horizontally. Every
such unit is thereby provided with a piston having a
penetrating tip. If a pressurized fluid is made to
act upon the piston, it penetrates inte a respective
concrete pillar in order to break the concrete and to
expose the reinforcing bars which is the object of such
procedure. Correspondingly, the respective piston-
JORTH cylinder units must be arranged distributed such that
mentioned tips penetrate into a pillar to be handled
at areas between the respective reinforcing bars such
o s s to avoid a damaging of these bars. Because the distance
between reinforecing bars depends individually on the
2% cross-sectional dimensions of a concrete pillar, the
e respective distanhce between two tips of the pistons

eo o0 and correspondingly between the piston-cylinder units

must be selected time and again. This situation has now
necessitated that a respective company had to possess a

.o s larger number of different such apparatuses which ob-

viously renders the storing thereof rather expensive

and thus causes high operating costs. Because the

|

distances between reinforcing bars vary in accordance

with the prevailing thickness of the concrete pillars
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such as explained above, it is not possible to work
concrete pillars having rather small dimensions by

the application of onée and the same apparatus which is
actually designed for a larger pillar thickness because
it is possible to move or adjust, respectively, the complete piston-—
cylinder unit sideways. Furthermore, the horizontally arranged
design of the pistons such as explained above leads

to such a need of space that it is not possible to
operate with the known apparatus at concrete pillars
having a small nmutual distance.

Due to mentioned horizontal arrangement of
the piston-cylinder units it also has noét bBeen possible
to work at a concrete pillar at a level down to the
respective ground level such that it was necessary
either to dig further into the ground in order to expose
the corresponding section of the concrete pillar or then
to break the lowermost areas of the pillars off by a
manual operating such as by means of a compressed air
hanmer.

In order to keep the lateral dimensions of the
known apparatuses as smdall as possible it was abso-
lutely necessary to operate with small piston-cylinder
units such that the force which has been exertable by

these small units onto the respective pillars has been
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rather limited. Furthermore, the circuit of the
pressurised fluid of these known apparatuses has been
such that the pistons have been extended independently of
each other such that it was not absolutely sure that the
apparatuses would center themselves around a concrete
pillar such that the points, at which mentioned tips of
the pistons penetrated into the pillars were not always
located between the respective reinforcing bars which
again has led to the danger of a damaging of these
reinforcing bars.

It is, therefore a preferred object of the present
invention to provide an apparatus for exposing the
reinforcing bars of pillars made of reinforced concrete
which can expose the reinforcing bars down to the ground
level of the respective pillars and allows a self-
centering of the apparatus around such pillar.

According to a first aspect of the present invention
there is provided an apparatus for crushing a vertical
reinforced concrete pillar to expose reinforecing bars
contained therein, conprising:

a) a horizontally arranged tubular frame containing a
central through passage for receiving the pillar in
generally centred relation therein, said through passage
having a vertical longitudinal axis;

b) a plurality of crushing tool meéans connected with
said frame in circumferentially spaced relation about
said central through passage, each of said crushing tool
means including:

1) a chisel pivotally connected intermediate its ends
with said frame for pivotal movement about a horizorital
pivot axis normal to a vertical plane which contains said
through passage longitudinal axis and which bisects said
pivot axis, said chisel having first and second arm

91G517,gjnspe.009,32283.cla,4
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portions on opposite sides of said pivot axis, said first
arm portion being forked at its free end, thereby
defining a pair of tine portions each having a first
cutting edge for engaging the pillar, said first cutting
edges extending generally parallel with the pivot axis of
said chisel;

2) said chisel also including on each tine portion
thereof a generally plate-shaped crushing member spaced
from an associated first cutting edge, said crushing
member extending normal to said tine portion and
generally normal to its associated first cutting edge,
said crushing member including adjacent said first
cutting edge a second cutting edge inclined at an acute
angle a relative to a line normal to its associated tine
portion; and
3) a plurality of piston and cylinder motor means each
pivotally connected at its ends between said frame and
the free end of said second arm portion of the associated
chisel for pivoting said chisels in opposite directions
between crushing and disengaged positions relative to
said frame, respectively, said pillar normally being
centred relative to said frame wherein said chisels are
initially pivoted in a crushing direction toward
positions in which their cutting edges are in engagement
with said pillar; and
c) flow control means for controlling the flow of
pressure fluid to said piston and cylinder motor means in
such a manner that strokes of said pistons cause the
chisels to maintain the pillar in centred relation
relative to said frame during pivotal movement of said
chisels in the crushing direction.

In one embodiment of the invention the crushing tool
is designed as a rocker-like arranged chisel having at

910517, ginspe.009,32283.cla,5
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least one cutting edge, which chisel is pivotably mounted
to a piston-cylinder unit at its end located oppositely

of the at least one cutting edge and is pivotably

supported at the frame at a location between the pivotal

point of the chisel at the piston-cylinder unit and the

cutting edge such to be pivotable around a pivot axis

extending at least approximately perpendicularly relative

to the longitudinal center axis of the frame.

An embodiment of the invention will now be described

by way of example only with reference to the accompanying

drawings in which:-

Fig. 1 illustrates schematically a view of a

vertical section through an embodiment of the inventive

apparatus for exposing the reinforcing bars of pillars

made of reinforced concrete;

Fig. 2 iilustrates on a schematic basis a section

along line II-II of Fig. 1, in which figure some parts

are not designed for sake of clarity:

Fig. 3 illustrates a side view of a chisel having a .

crushing member; and

Fig. 4 is a top view of the chisel illustrated

——

910817,gjnspe.009,32283.cla,6 é
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in Fig. 3.

Reference numeral 3 appearing in Fig. 1 de-
notes a box-shaped frame, which is, for instance, a
welded steel structure. The longitudinal center line
of this frame 3 is denoted by the reference numeral 1l1.
The frame 3 comprises a central through passage 4 for
receipt of a concrete pillar 2 to be worked, which is
designed in Fig. 1 with broken lines and whereby a
pillar with the largest possible thickness is shown by
these lines, which pillar may have also a smaller cross
section such as illustrated as example in Fig. 2. The
frame 3 has a rectangular through passage 4 such as
specifically clearly visible in Fig: 2. At every side
of this rectangular shape a piston-cylinder unit 6 is
located, such as illustrated in Fig. 1. The right hand
side in Fig. 1 illustrates the rest or initial, respec-
tively, position of this unit and the léft hand side of
Fig. 1 shows this unit 6 in its final operating pesition.
The piston-cylinder unit 6 is pivotably mounted at its
end 9 to a crushing tool 5. This crushing tool 5 is

designed as double-arm, rocker-like chisel and includes
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two cutting edges 7, 8 (see Fig. 2). This chisel 5 is
supported at a location 10 at a point between its two
opposite ends at mentioned frame 3. The pivot axis 14
of this rocker-shaped crushing tool 5 extending at the
position illustrated with the reference numeral 10 ex-
tends at least approximately pérpendicularly relative
to the longitudinal center axis 11 of the frame 3. The
crushing tool 5 includes accordingly two lever arms 19
and 20 relative to the position 10, i.e. relative to
mentioned pivot axis 14. The lever arm 19 is longer
than the lever arm 20. The cutting edges 7, 8 of the
crushing tool 5, i.e. of the chisel 5, extend at least
approximately parallel to the pivot axis 14 of the
chisel 5. At its upper end the unit 6 is pivotably

mounted at the frame 3 at a location identified by the

reference numeral 13. This location 13 is located higher

than the pivot axis 14. In sharp contrast to all known
apparatuses this piston-cylinder unit 6 is now oriented

such that its longitudinal center axis 12 extends

obliquely relative to the longitudinal center axis 11 of

the frame 3 and no longer perpendicularly thereto as

has been hitherto the case. This leads to a considerable

saving on the space in a herizontal direction and, fur-

thermore, each piston-cylinder unit 6 can be designed

—-—
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with such large dimensions that it is indeed in a posi-
tion to apply the necessary high pressure force because
practically no limits exist regarding the structural
height of the frame 3.

Fig. 2 illustrates that each chisel 5 is of a
forked design and comprises two cutting edges 7, 8. This
design allows a safe penetrating into the concrete
without destroying or damaging, respectively, its re-
inforcing irons 1.

The feeding of the hydraulic fluid to the
four piston-cylinder units 6 via corresponding feed
lines, of which two are illustrated in Fig. 1 and de-
noted by the reference numerals 23 and 24 includeés a
fluid mass flow controlling unit 22 of a well-known
design, which guarantees that in every instance a same
amount of hydraulic fluid is fed to all respective
piston-cylinder units 6. The result thereof is that
when the hydraulie fluid is fed into the four piston=
cylinder units 6 the stroke of all four pistons there-
of remains the sameé such that the apparatus is centered
and remains centered around the respective pillar 2
being worked on. Should namely mentioned stroke not be
the same for all units 6, it would be possible that e.g.

the crushing tool 5 located at the left hand side of Fig.

B, e e o e S
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2 makes prior to penetrating into the concrete a larger
stroke than the crushing tool located oppositely there-
of, i.e. at the right hand side of Fig. 2. This would
now obviously lead to a shifting of the frame 3 relative
to the pillar 2 towards the left according to the il-
lustration of Fig. 2 such that the cutting edges 7, 8
which are. located seen in Fig. 2 at the top and at the
bottom would not penetrate into the concrete pillar at
the locations shown in broken lines and would penetrate
in contrast thereto shifted somewhat to the left such
that quite obviously a damaging of the reinforcing bars
1 would be caused.

It is accordingly no longer necessary to be
provided with a plurality of such apparatuses of various
sizes and to choose from such plurality of apparatuses
the oneé which corresponds regarding the dimensions to
the respective reinforced concrete pillar to be operated
at. A single, possibly necessary adjusting may consist
of an exchanging of the respective crushing tools 5
(but by keeping the piston-cylinder units) such to
make merely at the area of the cutting edges 7, 8
the necessary adjusting to the distances between respec-
tive reinforcing bars 1.

The above description of this embodiment leads
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to the recognition of a plurality of advantages thereof.
Because the piston-cylinder units 6 do no longer extend
in a horizontal plane but rather obliquely upwards, a
very narrow design is arrived at such that it is pos-
sible to work at pillars which are located relatively
close to each other. The force of the units 6 acting
almost in a vertical direction is transferred by the
crushing tcol 5 designed as double-armed 1lever in correspon-
dence with the lever ratic of the two lever arms 19

and 20 such to act with an increased value onto the
concrete pillar 2. The apparatus includes four crushing
tools 5 located around the central through passage 4 of
the frame 3 which allows an impeccable centering of

the apparatus relative to the pillar 2 being worked.

The crushing tool 5 is designed as fork-shaped chisel
and includes accordingly two cutting edges 7, 8, which
allows the chisel to penetrate deeply into the concrete
without damaging the reinforcement 1. The width of the
crushing tool 5, i.e. of the cutting edges 7, 8, can
thereby be chosen completely independently of the

size of the piston-cylinder unit 6 such that a respec-
tive adjusting in accordance with prevailing distances
between reinforcing bars 1 can be arrived at without

any further ado. The contreller 22 controlling the flow



of the hydraulic fluid guarantees that all four piston-
cylinder units 6 and accordingly all four crushing
tools 5 make cne and the same stroke such that an auto-
matic centering and no lateral shifting of the apparatus
relative to the pillar 2 is arrived at. Finally, such
as clearly can be seen in the right hand side of Fig. 1

the cutting edges 7, 8 when applied at a concrete pillar

2 form the lowermost part of the complete apparatus

4

)
2
=

E';:, such that it is not necessary to dig further into a

4 .b::. prevailirg ground and also not necessary to use pres-

; ':.33 surized air hammers in order to work the concrete pillar
'?'.3 2 down to the ground level in vrder to properly expose
E.::. the reinfoercing irons.

The described apparatus allows a separating of
°:?‘: thick disk-shaped sections of reinforced concrete pil-
Tt lars. There are, however; limits regarding the height

; En'} of the disk-shaped parts whith can be separated from a

given pillar because such disk separated from a pre-
RIILH vailing pillar must still be pulled upwards over and
E':%, away from the reinforcing bars 1. If the force applied

is too large, it would be possible to tear these re-
inforcing bars off. In order to avoid such it is
desirable to break or crush, respectively, the separated

disks of the pillars prior to the removing thereof from

- 11 -
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the pillar.

Figs. 3 and 4 illustrate now on a somewhat
enlarged scale a chisel-shaped crushing tool 5 which
is provided with crushing members 15, 16. These
crushing members 15, 16 are plates located at the top
surface of the crushing tool 5 and projecting away from
this top surface and having each a cutting edge 17. This
cutting edge 17 extends parallel to the plane defined
by the plate 15 or 16, respectively. The plates are
located somewhat set back from the cutting edges 7, 8.
These further cutting edges 17 extend obliquely
relative to the top surface 18 of the crushing tool 5
and accordingly also obliquely relative to the vertical
line 21. The angle o defined thereby lies in the range
of 0 to 30°. The vertical line 21 is a line which
extends rectangularly to the top surface 18 of the
chisel.

In operation, -when the crushing tools 5 pehe-
trate into9 the pillar 2 to be removed, a disk-shaped section of the
pillar 2 is initially separated from thée rest of
the pillar by the forces exerted by the cutting edges
7, 8, which as can be easily understood, generate a
roughly horizontally extendinhg rupture area. Now, as

soon as the cutting edges 7, 8 have penetrated into the

- 12 -
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concrete pillar over a distance corresponding to the
set-back distance of the crushing members 15, 16, i.e.
their distance from the cutting edges 7, 8, the further
cutting edges 17 will begin to act onto the disk of the
pillar to be separated. These cutting edges 17 which
cause pressure forces to act from all sides onto the
disk of the pillar cause the disk which is under pro-
cess of getting removed from the rest of the pillar due
to the influence of the cutting edges 7, 8 to be crushed
such that this crushed disk of the pillar can be pulled
off of the reinforcing bars 8 by exerting a small force
only.

Fig. 3 discloses that this further cutting
edge 17 extends obliquely relative to the top surface 18
of the crushing tool 5. Fig. 1 illustrates the two end
positions of the crushing tool 5, and it is obvious
that when the chisel-shaped crushing tool 5 begins to
pivot against the pillar 2 its cutting edges 17 of the
crushing members 15, 16 come to abut onto the section of
the pillar to be worked upon at a continuously changing
angle. Now quite obviously, force vectors must be
present in the part of the disk of the pillar to be
crushed and generated by the pressure of the crushing

members 15, 16 acting thereagainst, which will actually

-~ 13 -
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cause a crushing of the disk of the pillar. It has now
been found that the best result in this respect is
achieved when the further cutting edge 17 is located
obliguely relative to the vertical line 21 within an
angle in the area of 0 to 30°. This causes an angle in
the area of 90 to 60° relative to the top surface 18. In
case the angle ©& would be selected at a higher value, i.e.
the further cutting edge 17 would accordingly incorporate
a relatively shallow in¢lination relative to the surface
18, the wvertically acting force vectors generated in the
section of the pillar to be separated woiuilld become
too large such that the disk of the pillar would merely
be lifted but not be crushed.

While there aré shown dnd desecribed present

preferred embediments of the invention, it is to be

e

distinctly understood that the invention is not limited
thereto, but may be otherwise variously embodied and

practiced within the scepe of the following claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Apparatus for crushing a vertical reinforced
concrete pillar to expose reinforcing bars contained
therein, comprising:

a) a horizontally arranged tubular frame containing a
central through passage for receiving the pillar in
generally centred relation therein, said through passage
having a vertical longitudinal axis;

b) a plurality of crushing tool means connected with
said frame in circumferentially spaced relation about
said central through passage, each of said crushing tool

means including:

1) a chisel pivotally connected intermediate its ends
with said frame for pivotal movement about a horizontal
pivot axis normal to a vertical plane which contains said
through passage longitudinal axis and which bisects said
pivot axis, said chisel having first and second arm
portions on opposite sides of said pivot axis, said first
arm portion being forked at its free end, thereby
defining a pair of tine portions each having a first
cutting edge for engaging the pillar, said first cutting
edges extending generally parallel with the pivot axis of
said chisel;

2) said chisel also including on each tine portion
thereof a generally plate-shaped crushing member spaced
from an associated first cutting edge, said crushing
member extending normal to said tine portion and
generally normal to its associated first cutting edge,
said crushing member including adjacent said first
cutting edge a second cutting edge inclined at an acute
angle a relative to a liné normal to its associated tine

910517 gjnspe.009,32283.cla,15
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portion; and

3) a plurality of piston and cylinder motor means each
pivotally connected at its ends between said frame and
the free end of said second arm portion of the associated
chisel for pivoting said chisels in opposite directions
between crushing and disengaged positions relative to
said frame, respectively, said pillar normally being
centred relative to said frame wherein said chisels are
initially pivoted in a crushing direction toward
positions in which their cutting edges are in engagement
with said pillar; and

:..:' c) flow control means for controlling the flow of

shee” pressure fluid to said piston and cylinder motor means in
':'25 such a manner that strokes of said pistons cause the
.:ﬂus chisels to maintain the pillar in centred relation

e e, relative to said frame during pivotal movement of said
v chisels in the crushing direction.

2. Apparatus according to claim 1, wherein each of said
covses piston-cylinder motor means extends obliquely relative to
.1:{ the longitudinal center axis of said frame.

oo’ o

S 3. Apparatus according to claim 1 or claim 2 wherein

e the through passage of said frame has a square cross
section, and further wherein said chisels and the piston

% 3 and cylinder motor means associated therewith are

;.:; arranged at every side of said frame.

PR

4. Apparatus according to claim 1, wherein the pivot
axis at which each of said chisels is connected with said
frame is located at a higher elevation than said first
cutting edge when said chisel is pivoted in the crushing
direction into engagement with said pillar.

910517,gjnspe.009,32283.¢la,16
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5. Apparatus according to claim 1, wherein the second
arm portion of said chisel which is pivotably connected
with the corresponding piston-cylinder motor means is
longer than the first arm portion carrying said first
cutting edge.

6. Apparatus according to claim 1, wherein the pivotal
connection between each piston-cylinder unit and said
frame is located at a higher elevation than the pivot

axis of said chisel.

7. Apparatus substantially as hereinbefore described

with reference to the accompanying drawings.

DATED this 21st day of May 1991
Diaber AG

By Its Patent Attorneys

DAVIES & COLLISON
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