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(57) Abrége/Abstract:

A device for driving a stake Into the ground, particularly a foundation stake of new or existing buildings. The device may also be
used for stabilizing, raising and shoring foundations, or for any other similar application. The device has two hydraulic jacks on
which are secured two rods, the hydraulic jacks and the rods being parallel to the driving axis of the stake. The device has also a
driving member provided with a hammering head continuously in contact with the upper end of the stake during the power stroke
of the hydraulic jacks. Bores are provided in the hammering head in which the rods are inserted. Latches facing each other are
provided In the hammering head to prevent segments of larger diameter on the rods from going through the bore during the
return stroke but not during the power stroke, therefore allowing the stake to be driven by the hammering head during the return
stroke.
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ABSTRACT

A device for driving a stake into the ground,

particularly a foundation stake of new or existing
buildings. The device may also be used for stabilizing,
raising and shoring foundations, or for any other similar
application. The device has two hydraulic jacks on which are
secured two rods, the hydraulic jacks and the rods being
parallel to the driving axis of the stake. The device has
also a driving member provided with a hammering head
continuously in contact with the upper end of the stake
during the power stroke of the hydraulic jacks. Bores are
provided in the hammering head in which the rods are
inserted. Latches facing each other are provided in the
hammering head to prevent segments of larger diameter on the
rods from going through the bore during the return stroke
but not during the power stroke, therefore allowing the

stake to be driven by the hammering head during the return
stroke.



10

15

20

25

30

—p—

2107489

DEVICE FOR DRIVING A STAKE INTO THE GROUND

FIELD OF THE INVENTION

The present invention relates to a device for
driVing a stake into the ground, particularly a foundation
stake of new or existing buildings. The device may also be
used for stabilizing, raising and shoring foundations, or
for any other similar application.

BACKGROUND OF THE INVENTION

Foundation stakes are widely used to give support
to buildings. They consist of an elongated rod, beam or pile

driven into the ground until they reach the bedrock or an

- underground strata able to give a suitable load-bearing.

The stakes are usually driven by appropriate
devices depending on the size of the stakes and the depth
they need to reach. In the case of long and large stakes,
such as the stakes of large buildings, they are hammered
down with a driving hammer. Although such hammering devices
are useful for a range of applications, it 1is not
necessarily the most suitable choice for small buildings,

such as a common house, because of the noise and vibrations

. generated by the impact of the ram on the stake which may

cause damages to surrounding structures or buildings. Since
such devices are also bulky and provided with a heaVy ram,

it is very difficult to use them in small or remote spaces.

Example of a driving hammer for driving foundation stakes is

disclosed in U.S. patent no. 2,798,363.
Yet, when the soil conditions below an existing
building changes or the geologic expertise of the ground

were not acdurate, the building may experience damages, such
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as cracks and fissures throughout the whole building, due to
the settling of its foundation. The solution to such a
problem is the stabilizing and shoring of the foundation

and, if necessary, the raising of the foundation prior to
the shoring.

Aamong the references about devices and methods of
shoring a foundation, some are using driven stakes, like in
U.S. patents nos. 3,902,326 and 4,925,345 which use the
force generated by one or two hydraulié Jacks and which are
secured to the foundation. When a stake is driven into the
subsoil below the foundation and it has reached the bedrock
Or a load-bearing underground strata, the foundation can be
raised by applying a force on the stake until the foundation
goes up to substantially its original level. In U.S. patent
no. 4,925,345, the device has two hydraulic jacks parallel
to the stake and the driven force is applied.on the stake by
means of clamping wedges. Those clamping wedges are not well'
adapted because they have to be repositioned by hand after
each stroke. |

In U.S. patent no. 3,902,326, the device has a
single hydraulic jack located and aligned with the stake to
be driven for applying the driven force directly over the
stake. Stake sections are provided to allow the stake to be
driven farther into the subsoil than the stroke of the
piston. This device is however not simple because pile
sections have to be installed after each stroke.

The main drawback o the prior art devices is that
they require a manipulation after each stroke of the
hydraulic 3jack or jacks. To minimize the number of
manipulations, the hydraulic jacks have to be as long as
possible.

The object of the present invention is to provide
a device to drive stakes into the ground that is simple and
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which requires no manipulation between the strokes until the

post 1s at a suitable level.

SUMMARY OF THE INVENTION

More particularly, there is provided a device for
driving a stake into the ground, the stake being driven
along a driving axis, the device comprising:

- a main frame having attaching means for securing
the main frame to an inertial massive base;

- a driving member having a hammering head for
driving the stake:;

- Jack means extending parallel to the driving axis
and having a first portion intended to be secured to the
main frame and a second portion which is mobile with respect
to the first portion, the jack means having a power stroke
and a return stroke;

- at least two rods extending parallel to the
driving axis, each of the rods having an end which is solid
with the second portion of the jack means, the rods

along their length with at leaét two pairs of segmﬁents
secured thereon, the segments having a diameter larger than
a diameter of the rods and being able to go through the
bores; '

- two gate means disposed onto the driving. member,
respectively around the bores, the gate means allowing the
segments to go through the bores during the return stroke
and preventing the segment from going through the bores
during the power stroke to move the hammering head against
the stake; and ‘

- guiding means attached onto the second portion of

the jack means and having a bore to receive the stake so
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that the stake be substantially kept coaxial to the driving

axls during the return and power strokes, whereby the device
drives the stake into the ground as the hammering head is
moved against the stake during the power stroke.

According to a preferred embodiment of the
invention, the jack means comprise two hydraulic jacks
symmetrically disposed about the driving axis.

According to another preferred embodiment of the
invention; each of the gate means comprise two latches
facing each other and disposed around the corresponding bore
of the driving member, each of the latches including a first
end pivotally attached to the driving member and a second
end moving between a position substantially parallel to the
driving member and a position substantially perpendicular to
the driving member, whereby the gate means prevent the
segments from going through the bores during the power
stroke and allow the segment to go through the bores during
the return stroke. ,

According to a still preferred embodiment of the
invention, the inertial massive base 1is a building
foundation, the main frame comprising a L~-shaped bracket
having a portion intended to be fitted under a wall of the
building foundation.

A non restrictive des.cription of a preferred
embodiment will now be given with reference to the appended

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an elevational view of the device

during a first operating position thereof, according to the
invention.

Figure 2 is an elevational view of the device

shown in Figure 1, during a second operating position thereof.
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Figure 3 is a partial cross-sectional view of a
portion of the device shown in Figure 1.

Figure 4 is a cross-sectional view of a portion of
the device shown in Figure 2.

Figure 5 is a side elevational view of the device

when it is secured to a wall.

Figure 6 is a perspective view of a portion of the
device.

DESCRIPTION OF A PREFERRED EMBODIMENT

Referring now to Figures 1, 2 and 5, the device 10
is used to drive a stake 12 along a driving axis coaxial
with the central axis of the stake 12. The stake 12 is

usually made of steel.

The device 10'comprises a main frame 20 forming an
L-shaped bracket as shown in Figure 6, for securing the main
frame 20 to an inertial massive base. Preferably, the
bracket has a lower portion 22 intended to be fitted under
a wall of a building foundation 100. Bolts 24 may also be
provided to secure the main frame 20 very solidly onto the
wall. ‘

The inertial massive base is a building foundation
100 and the L-shaped bracket may have a portion 22 thereof
intended to be fitted under a wall 102 of the building
foundation 100. The inertial massive base may also be a
heavy object such as a truck, a big rock or a concrete

block. This allows the device 10 to be used for driving
foundation stakes of a new building.

The device 10 includes a driving member 30, having
a hammering head 34 for driving the stake 12. The hammering
head 34 has a central bore in which the end of the stake 12
is inserted. The bore prevents the end of the stake 12 from

moving outside thereof when the stake 12 is driven. A screw
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35 applying a side pressure on the end of the stake 12 helps

to keep it in the central bore. It also allows the hammering
head 34 to be constantly against the stake 12, especially

during the return stroke described hereinafter.

Jack means, such as two hydraulic jacks 40
symmetrically disposed about the driving axis, extend
parallel therefrom. Each hydraulic jack 40 has a first
portion, such as the cylinder 42, secured to the main frame
20 and a second portion, such as the piston rod 44, which is
moblile with respect to the c¢ylinder 42. Of course,
alternately, the first portion may also be the piston rod

and the second portion may be the cylinder.

The hydraulic jack 40 has a power stroke and a

return stroke, said jack being controlled by pressurized
oil.

As shown in Figures 1 and 2, there are also
provided two rods 50 extending parallel to the driving axis.
Each of the rods 50 has an end which is solid with the
piston rod 44 of the hydraulic jack 40. The connection is
made by a sliding guide 72 movable along the stake ‘12 which
is part of the guiding means. The sliding guide 72 is

advantageously between the piston rods 44 and the rods 50 so
as to make a junction thereof.

The rods 50 extend respectively through bores 32
shown in Figures 3 and 4, provided in the driving member 30.

The rods 50 are provided, at predetermined distances along

their length, with at least two pairs of segments 52 secured
thereon. The segments 52 have a diameter larger than a

diameter of the rods 50, but the bores 32 have a diameter

allowing the segments 52 to go through themn.

The segments 52, preferably provided on the rods
at substantially the same level along the length thereof,

may be nuts disposed along the rods 50 which are threaded.
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Referring now to Figures 3 and 4, two gate means
are disposed onto the driving member, respectively around
the bores 32, to allow the segments' 52 to go through the
bores 32 during the return stroke and preventing them from
going through the bores 32 during the power stroke. This
will allow to move the hammering head 34 against the stake
12 to drive it during the power stroke and to reset the
hydraulic jacks 40 during the return stroke since the stake
12 has moved into the ground. '

The gate means coﬁzprise two latches 60 facing each
other and disposed around the corresponding bore 32. Each of
the latches 60 includes a first end pivotally attached to
the driving member 30. The second end of the latches 60 can
pivot upwards from a first position where the second end
rests substantially horizontally against the stoppers 61 to
partially block the corresponding bbre 32, to a second upper
position where the corresponding bore 32 is free. As
aforesaid, the latches 60 will prevent the segments 52 from
going through the bores 32 during the power stroke and allow
the segment to go through the bores during the return
stroke.

To make sure the stake 12 remains in the correct
position, guiding members 70 are provided. They have a
central bore 71 shown in Figure 6, are provided to receive
the stake 12 so that the stake' 12 is substantially kept

coaxial to the driving axis during the return and power
strokes.

Referring now to Figure 6, it can be seen that the
main frame 22 forms an L-shaped bracket having the lower

portion 22 intended to be fitted under the wall 102 of the
foundation 100 shown in Figure 5.

In use, the stake 12 is mounted in the device 10
and then it is set to its power stroke. Initially, the rods

50 are set at a maximum length so that their upper segments
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52 are used to move the driving member because the stake 12
is fully outside the ground.

During the power stroke, the stake 12 is pushed in
the ground because the latches 60 are preventing the
segments 52 from going through the bores 32, as shown in
Figure 3,

When the power strokes of the piston rods 44 are
substantially completed, the device 10 has to be reset in
order to drive the stake 12 further into the ground. This is
done during the return stroke where additional lower
segments 52 get through the bores 32 until the piston rods
are in position.to perform another power stroke to drive the
stake further into the ground. During the return stroke, the
latches 60 are pivoted upwards to allow passage of those
segments 62. Once those segments have got through the bores,
they will not be able to move back through the bores 32
again. The driving member 30 remains in place by gravity or
by another suitable means allowing the hammering head to
stay in contact with the end of the stake 12 continuously.
After the end of the reset, the hydraulic jacks 40 then
change to the power stroke and the process continues until
the stake is sufficiently solid in the ground, such as when
the stake 12 reaches a bedrock.

If the bedrock is very deep or if the stakes 12
are short, the device 10 can be'reset up and another stake
12 or an extension thereof (not shown) can be abutted on the
driven stake to push it further down. Thig can be done as
many times as needed.

As aforesaid, the device 10 may also be suitable
for stabilizing and raising foundations. This can be
achieved by allowing the end of the stake 12 to rest on a
bedrock or an underground supporting strata. By trying to

push the stake 12 further in the ground, an opposite force
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will then be generatéd in the foundation and that opposite
force will eventually stabilize and raise the foundation.

When the bedrock is reached, the upper portion of
the stake 12 is cut at the level of the upper portion of the
main frame. Of course, the stake 12 does not have to be cut
if the stake 12 has been fully driven by the device 10
itself and is already at a suitable level.

When stabilizing, raising and shoring foundations,
the stake 12 is then welded to the main frame 20 to rigidly |
attach it thereon. Since the main frame 20 is intended to be
permanently in place, it will be the 1link between the
building and the stake 12. If necessary, some parts of the
main frame 20 can be removed to minimize the space taken to
hold the stake 12.

Although a preferred embodiment of the invention
has been described in detail herein and illustrated in the
accompanying drawings, it is to be understood that the
invention is not limited to this precise embodiment and that
various changes ‘and mOdifications may be effected therein

without departing from the scope or spirit of the invention.
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The embodiments of the invention in which an

exclusive property or privilege is claimed are defined as
follows:

1. A device for driving a stake into the ground, said
stake belng driven along a driving axis, said device
comprising:

- a main frame having attaching means for securing

said main frame to an inertial massive base;

- a driving member having a hammering head for
driving said stake;

- jack means extending parallel to said driving axis
and having a first portion intended to be secured to said
main frame and a second portion which is mobile'with respect
to said first portion, said jack means having a power stroke

and a return stroke:

- at least two rods extending parallel to said

'driving axis, each of said rods having an end which is solid

with said second portion of said jack means, said rods
extending respectively 'through bores provided in said
driving member, said rods being provided at predetermined
distances along their length with at least two pairs of
segments secured thereon, saild segments having a diameter

larger than a diameter of said rods and being able to go
through said bores;

- two gate means disposed onto said driving member,
respectively around said bores, said gate means allowing
sald segments to go through said bores during said return
stroke and preventing said segment from going through said
bores during said power stroke to move said hammering head
against said stake; and

- guiding means attached onto said second portion of

sald jack means and having a bore to receive said stake so

that said stake be substantially kept coaxial to said
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driving axis during said return and power strokes, whereby
said device drives said stake into the ground as said

hammering head is moved against said stake during said power

stroke.

2. The device according to claim 1, wherein said jack

means comprise two hydraulic jacks symmetrically disposed

about said driving axis.

3. The device according to claim 1, wherein each of
sald gate means comprise two latches facing each other and
disposed around the corresponding bore of saild driving
member, and two stoppers cooperating with the corresponding
latches, each of said latches 1including a first end
pivotally attached to said driving member and a second end
pivoting upwards from a first position where said second end
rests substantially horizontally against the corresponding
stopper to partially block the corresponding bore, to a
second upper position where the corresponding bore is free,
whereby sald gate means prevent said segments from ‘going

through said bores during the power stroke and allow said

segment to go through said bores during said return stroke.

4 . The device according to any one of claims 1 to 3,
wherein said 1nertial massive base 1is a building
foundation, said main frame comprising an L-shaped bracket

having a lower portion intended to be fitted under a wall

of said building foundation.

5. The device according to claim 2, wherein each of said
gate means comprise two latches facing each other and

disposed around the corresponding bore of said driving
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member, and two stoppers cooperating with the corresponding
latches, each of said 1latches including a first end
pivotally attached to said driving member and a second end
pivoting upwards from a first position where said second
end rests substantially horizontally against the
corresponding stopper to partially block the corresponding
bore, to a second upper position where the corresponding
bore 1s free, whereby salid gate means prevent said segments
from going through said bores during the power stroke and

allow said segment to go through said bores during said

return stroke.
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