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1

The present invention relates to s method and
apparatus for the construction of posts in shafis
bored into the ground.

It is an object of my invention to provide an
improved method and apparatus of the kind de-
scribed by which the posts can be rapidly and
cheaply constructed.

It is another object of the present invention to
brovide an apparatus allowing to construct posts
of any length.

A further object of my invention is to prevent
water from assembling in the borinz of the
ground where the post is to be constructed.

Other objects of my invention will become ap-
barent from the detailed description thereof
given herebelow.

In its broadest aspect, the present invention
comprises the steps of driving a hollow tube into
the ground and at the same time removing the
earth from the inside of the tube, sealing the in-
side of the tube hermetically and introducing
concrete into the tube. ) ,

Preferably the concrete is pressed into the
hollow of the tube and the introducing, as well.as
the pressing of the concrete may be done step by
step in charges.

The apparatus according to the invention com-
prises in combination, a hollow tube to be placed
vertically on the ground, a device for removing
the earth from the inside of the tube so that the
tube sinks gradually into the ground as the earth
is removed from the inside of the tube, an exten-
sion to be connected to the upper end of the tube
when it has almost entirely penstrated into the
ground, and a concrete delivering device con-
nected o the extension.

Accordinig to a preferred embodiment of the
present invention, a device is used for boring the
hole in the ground which is provided with jaws
capable of boring all kinds of ground. Preferably

compressed air is used for keeping the boring

practically free of water.

According to the invention, an iron tube hav-
ing a diameter corresponding to that of the bore
to be made is brought into position at the place
of boring. This tube serves as wall for the boring
and penetrates into the ground as the earth is
removed from its inside.

An. excavator device for removing the earth
acts inside the tube. This excavator device is
suspended from a crane or the like, and provided
with jaws forming collecting shovels which are
articulated at the lowermost portion of the body
of the excavator. They remain apart frem each

other with their free edge in a position in which
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the ground can be attacked wheén the excavator
is allowed to fall. The jaws are then made to
apbroach each other, and they come ints a posi-
tlon in which they retain a certain amotint of
earth. The excavator is then lifted from the
ground and the earth rests on the jaws while a
pull is effected on the excavator to remove it
from the surface of the ground. In this way a
hollow can be made in the grotind by sticcessive
motions of the excavator downwards and up-
wards. In this cavity the posts are constructed
while the cavity is walled by the continuous driv-
ing in of the iron tube which has been described
above.

The repeated attacks of the excavator on the

ground and the consecutive removals of earth

allow to recognize the conditions which prevail
in the various layers traversed by the exéavator.
Therefore, it is possible to obtain a complete pic-
ture of the positions in the ground, particularly
relating to the security obtainable by the con-
struction of the posts.

Preferably, the excavator is suspended fromi a
drum for free fall, & motor being provided for
acting on the drum in order to lift the excavator.
The suspension is preferably made by a steel
cable which is wound on the drum.

Generally, recourse is had on posts in ground
of very bad quality, when great depths have been
benetrated or the layers of the traversed ground

‘are soaked with water. All this gives rise to diffi-

culties which are overcome by the present inven-
tion.

When the first tube has penetrated into the
ground with all its length and if the boring is to
be continued, § similar tube acting as a continu-
ation is added. When the required depth is
reached the excavator device is withdrawn, and
an intermediate tube is coniected to the Upper-
most tube in the ground which has a flange to
which a flanige of afi extension is connected by
means- of 2 hermetically sealitig joint. This ex-
tension communicates through a latersl branch
with a container for concrete preferably closed in
the manner of an autoclave. 'The concrete is
alternatively delivered and pressed ififo the tube
as described more fully hereinafter.

A chamber is provided above the inferior in
which. a drum is provided which can freely meove
in one direction, whereas it is actuated by ari elec-
tric motor in the other direction. From the drum
a2 cable iz suspended for suspending weights
which are used for pressing the concrete delivered
into the tube. A hermetically sealed space is

formed which is constituted by the tubes, the ex-
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tension and the chamber for the drum which is
connected to the extension. This hermetically
sealed space is filled with corapressed air which
not only prevents the infiliration of water into
the hole, but also expels any water which has
assembled therefrom for this reason or another.

The installation for reducing to practice the
present invention is completed by accessories
such as lamps and control devices, monometers,
and ete.

The novel features which I consider as charac-
teristic for my invention are set forth in par-
ticular in the appended claims. The invention
itself, however, both as to its construction and its
method of cperation, together with additional ob-
jects and advantages thereof, will be best under-
stood from the following deseription of specific
embodiments when read in connection with the
accompanying drawings, in which:

Fig. 1 is a longitudinal cross-section of the ex-
cavating device for removing the earth from the
bore; and

Pig. 2 is & longitudinal section of the device
used for construeting a post of concrete in a hole
which has been emptied of water.

- The process is begun by placing the tube i
shown in Figure 2 on the ground. In the in-
terior of this tube the excavator shown in Fig-
ure 1 is made to move. The excavator is sus-
pended from a crane (not shown), by means of
3, steel cable (not shown), which is wound on &
drum (not shown), allowing a free fall of the
device, which however, is similar to the corre-
sponding parts described hereinafter more fully
in connection with Figure 2.

The drum (not shown) is actuated by an elec-
tric motor (not shown), or another device which
produces alternatively the following actions:

Penetrating of the excavator into the earth
when it falls from a certain height, and extrac-
tion of the earth gripped between the jaws when
the excavator is lifted by means of the drum.

As the depth of the excavation increases, said
excavation having the form and dimension of
the tube i, which is driven into the ground and
sinks into the earth and forms a solid wall of
the boring. Each tube has a length of 1 to 2
meters, or even more, and when the tube is
nearly buried in the ground it is connected to
another tube which forms a prolongation thereof.

The excavating device comprises, as shown in
Pigure 1, a substantially eylindrical hollow body
& consisting of metal and having thick and solid
walls. In the lower part of the walls two jaws
§ and § are articulated. The jaws b and 6 can
pe closed by means of a rod 1 which is connected
to the jaws at its lower ends by means of ‘a disk
8. On the other end the rod 7 is provided with
a stirrup 8 hanging on a hook 10 articulated to
a suspension piece I which is connected to the
cable wound on the drum.

The operation of this device ig as follows:

When the excavator is allowed to fall, the rod
7 is disengaged from the hook i0, and its weight
acts on the jaws 5 and € and keeps the latter,
by means of a helical spring 12 in a vertical
open position which facilitates the penetration
of the device into the ground. The weight of
the jaws contributes to hold them in this position.

When the drum is released the excavator de-
scends without the least obstruction by the cable.
Under the action of the weight of the cylinder
4, the rod 1, and the jaws § and §, which in this
case are vertical, the excavator buries itself in
the ground. At this moment the hook {9 which
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still further descends under inertia engages the
stirrup 9 at the upper end of the rod 7. If now,
by means of the drum, a pull is exerted on the
cable which is connected to the suspension piece
i1, the rod 7 opposes the action of the spring {2
and the jaws B and § are turnad about their
pivots so that they held hetween them the earth
which has been separated from the ground by
the penetration of the jaws.

When the excavator returns to the surface of
the earth it is emptied by the following opera-
tions:

The hook !2 is detached from the stirrup 8
and the jaws 5 and § open and allow the earth
and the material which have been retained be-
tween them to fzll down. The jaws may have
different forms according to the quality of the
ground which thsy are supposed to excavate.
According to the diameter of the excavation to
be produced the nurmbsr of jaws is varied, for
instance between 2 and & The weight of the
whole device may vary according to the condi-
tions of the ground to be excavated. If neces-
sary, additional elements can be provided, the
weight of which adds to that of the excavator.
Of course, the harder the ground is the more
weight must act on the jaws in order to obtain
an efficient action.

When the boring walled by the tube { has at-
tained the desired depth, the apparatus shown
in Figure 2 is assembled at the end of the up-
permost tube introduced into the ground. An
intermediate tube {4 is screwed at 8 to the tube
{. ‘The intermediate tube has a flange {6 on
whieh abuts a similar flange 17 which belongs
to an extension {8 which is denoted hereinafter
as “siphon tube.”” Between the flanges is in-
terposed a hermetic joint (not shown) and the
flanges are connected with each other hy means
of screw bolts (not shown).

The siphon tube {8 is provided laterally with
an inclined conduit i3 which communicates with
a reservoir or autoclave 28 which serves for in-
troducing concrete. A periscope 21 and a lamp
292 are disposed laterally along the siphon tube
i8. In its upper part the siphon tube 18 encs
in another flange 23 on which abuts a flange 24
forming part of an intermediate tube 25 which
is connhectad by means of a flange 25 to 2 cham-
ber or bell 27 in which a drum 2 is located, which
is‘actuated by an electric motor 2, and controlled
by hand wheels 28 or the like. In the chamber
27 is provided a looking window 23, a lamp 39, a
manometer 21, and a safety valve 2. On the
drum 2 is wound a steel cable 13 from which
is suspended a heavy ram 33 having a cylin-
drical shape and 2 tapered head as shown in the
drawing.

An inlet 24 is provided for letting in com-
pressed air into the interior of the closed space
formed by the siphon tube {8, the parts coh-
nected to it, and the hollow shaft in the ground.
The introduction of compressed air intc this en-
closed space exerts a pressure on it which pre-
vents the infiltration of water which is likely to
happen at such depth and would be injurious to
the formation of the concrete posts and damag
their solidity.

The operation of this device is as follows:

II} order to construct a post with the deseribed
device, compressed air is injected through the
inlet 34. The air has a pressure necessary to urge
back any water which might have assembled at
the bottom of the wall, so that the space limited
by the tube { remains completely dry which can
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be verified by means of the periscope- 2i. Now
the filling in of concrete is started by allowing
the compressed air to pass through o pipe 85 and
a valve &5 into the upper part of the autoclave 28
in which the conecrete has been placed., When
the pressure prevailing in the autoclave 20 is in
equilibrium with that of the siphon tube 18, the
sluice 87 iz opened ang the concrete allowed to
fall to the boticm of the well where the concrete
expands and at least partly penstrates into the
ground thershy imparting to the post to be Built
up a Ilarge resistance and stability by frietica
with, and adhesion fo, the particleg of the grouind.
The conerete whieh is depasited slowly in the well
is pressed by repeated action of theram 3. When
the autoclave 29 is completely discharged, the
sluice 3% end the valve 36 ave again shut and the
lid 38 is cpened so that the autoclave can be
flled once more. By means of the eleetrie motor
8 the drum 2 is driven i g direction te Iift the
ram &3 to the necessary height for letting it drop
on the conerete.

By successive repetition of these operations,
high posts are formed in successive layers,

The materials used in the design of the various
parts of the device may vary according to the
quality of the conecrete used for the construction
of the posts without going beyond the scope of
the present invention.

While I have illustrated and described the in-
vention as embodied in a method and apparatus
for constructing posts of concrete in the ground,
T do not intend to be limited to the details shown,
since various modifications and structural changes
may be made without departing in any way from
the spirit of my invention.

It will be understood that each of the elements
described above, or two or more together, may also
find a useful application in other types of method
and apparatus for constructing posts, differing
from the types described ghove,

Without furthey analysis, the foregoing will
so fully reveal the gist of my invention that
others can, by applying current knowledge readily
adapt it for various applications without omitting
features that, from the standpoint of prior art,
fairly counstitute essential characteristics of the
generie, or specific aspects of the invention and,
therefore, such adavtations should and are in-
tended to he comprehended within the meaning
and range of equivalence of the following claims.

What I claim ag new and desire to secure by
Lebters Patent is:

1. An apparatus for constructing posts of con-
crete in g well in water-containing sround, com-
prising in combination, s hellow tuhe placed ver-
tically in the ground: an extension connected to
the upper end of said tube ; & concrete delivering
device connected to gaid extension; a. wmotor-
driven drum arranged at the upper end of the
extension; a device suspended from said. drum for
pressing the concrete into said tube; a chamber
arranged at the upper end of said extension and

containing said drum; said chamber, said exten-

sion, said tube and said conerete-delivering de-
vice; and means for maintaining under ajr pres-
sure said chamber, said extension and said tube,
while the concrete is dryly pressed inta said tube
by said device suspended from said drum, the con-
crete passing through tha lowest portion of said
tube being ailowed to fall to the hottom of the
well so that the conerete expands and penetrates
at least partly into the ground.

2. An apparatus for constructing posts of con-
crete in a well in water-containing ground, com-
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prising in ’combinaﬁion, a- hollow metal tube
placed vertically in the groundy a first intermedi-
ate tube connected to the upper end of said tube;
a flange arranged on the upper end of said in-
termediate tube; an extension having s flange
hermetically conunected to said flange of said in-
termediate tube; a lateral branch opening into
said extension; an auteclave adapbed to receive
a charge of concrete and arranged at the upper
end of said lateral branch; a flange arranged at
the upper end of said extension ; & second inter-
mediate tube having a lower flange hermestically
Jointed to said flange arranged at tha upper end
of said extension; a chamber arranged at the
upper end of sald second . intermediate tube; a
rotatable drum in said chamber; and a device
suspended from said drum for pressing the con-
crete into said tube whereby o firgt charge of
conecrete is delivered by said autoclave and firmly
and dryly pressed into said tube by said device
suspended from said drum and allowad to fall to
the bottom of the well and to expand and at least
partly to penetrate into the ground, whereas
further charges of concrete are suceessively de-
livered by said autoclave and united to the pre-
ceding charge, respectively, by pressing the same
by said device suspended from said drum.

3. An apparatus for constructing posts of con-
crete iti o well in water~containing ground, com-~
prising in combination, a hollow metal tube
placed vertically in the ground; a first inter-
mediate tube connected to the upper end of said
tube; a Aange arranged on the upper end of said
intermediate tube; an extension having a flange
hiermetically connected to sald flange of said in-
termediate tube; a lateral branch opening into
s2id extension; an autoclave adapted to receive
a charge of concrete and arranged at the upper
end of said lateral branch; a fiange arranged
at. the upper end of said extension; a second in-
termediate tube having a lower flange hermeti-
cally jointed. to said flange arranged at the upper
end of said extension; a chamber arrangsd gt
the upper end of gaid seconnd intermediste
tube; a rotatable drum in sald chamber; a de-
vice suspended from said drum for pressing the
concrete into said tube: and g connection ar-
ranged in said extension for admitting com-
pressed air in order to. expel any water from said
tube whereby a first charge of concrete is de-
livered by said. autoclave and firmly and dryly
pressed. into said tube by said device suspended
irom said drum angd allowed to fall to the bottom
of the well and to expand and ab least rartly to
Penetrate into the ground, whereas further
charges of concrete are successively delivered
by said autoclave and united to the preceding
charge, respectively, by pressing the same by said
device suspended. from. said drum.

4. An apparatus for canstrueting posts of con-
crete in.a well in water-containing groungd, com-
prising in combination, a hellow metal tube
placed vertically in the ground; a first inter-
mediate tube connected to the upper end of said
tube; a flange arranged on the upper end of said
intermediate tube; an. extension having a fange
hermetically connected to said flange of said in-
tel_vmediate tube;. a lateral branch opening into
said extension; an autoclave adapted to receive
a charge of concrete and arranged at the upper
end of said latera] branch; a fAange arranged
at the upper end of said extension; a second in-
terme_dl‘ate tube Iztaving a lower fange hermeti-
cally jointed to sald flange arranged at the upper
end of said extension ; & chamber arranged at the
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upper end of said second intermediate tube; a
rotatable drum in said chamber; and a heavy
device arranged for reciprocation in said tube
=nd extension and suspended from said drum for
drvly pressing the consrate into said tube by con-
cecutive lavers, the first of the layers being al-
lowed to faill to the bottom of the well so that
the same expands and at least partly penetrates
into the ground.

5. An apparatus for constructing posts of con-
crete in a well in water-containing ground, com-
prising in combination, 2 hollow metal tube
placed vertically in the ground; a frst intermedi-
ate tube connected to the upper end of said tube;
a flangs arrangsd on the upper end of said in-
termediate tube; an extension having a flange
hermeticaliy connected to said flange of said in-
termediate tubse; a lateral branch opening into
said extension: an autoclave adapted to receive
a charge of concrebe and arranged at the upper
end of said lateral branch; a flange arranged ab
the upper end of said extension; 32 second in-
termediate tube having a lower fiange hermeti-
cally jointed to said fiange arraxged at the upper
end of said extension; a chamber arrenged at
the uprper end of said second intermediate tube;
2 rotatable drum in said chamber; a cable wound
on said drum; and a heavy device arranged for
reciprocation in said tube and extension and sus-
pended from said cable for dryly pressing the
conerete into said tube by conszoutive layers, the
first of the layers being allowed to fall to the
bottom of the well go that the same expands and
at least parily penetrates into the ground, said
heavy device having & cylindrical shape and a
tapered hiead.

§. An apparabtus for constructing posts of con-
crete in a well in water-containing ground, com-
wising in combination, a hoilow metal tube
placed vertically in the ground; a first intermedi-

o tuke connected to the upper end of said tube;
a fange arranged on the upper end of said in-
termediate tube; an exbension having & flange
herrmetically connected to said flange of said in-
tarmediate tube; a lateral branch opening into
said extension; an auboclave adapted to receive
a charge of concreie and arranged at the upper
nd of said lateral branch; a flange arranged
t the upper end of said extension; a second in-
srmediate tube having a lower fiange hermeti-
cally joinied to said flange arranged at the upper

extension; a chamber arranged ab
upper end of said second intermediate tube;
a rotetable drum in said chamber; and a2 motor

[Ny

pressed into said tube by said device suspended
from s&id drum and allowed to £all to the bottom
of the well and to expand and at least partly to
penetrate indo the ground, whereas further
charges of concrete are sucecessively delivered by
said autoclave and united to the preceding
chavge, respectively, by pressing the same by
said device suspended from said drum.

7. An apparatus for constructing posts of con~
crete in a well in water-containing ground, com-
prising in combination, a hollow metal tube

10

15

20

25

Lo
Pl

40

45

55

80

85

8

placed vertically in the ground; a first intermedi-
ate tube connected to the upper end of said
tube; a flange arranged on the upper end of said
intermediate tube; an extension having a flange
hermetically connected to said flange of said in-
termediate tube; a lateral branch opening into
said extension; an autoclave adapted to receive
a charge of concrete and arranged at the upper
end of said Iateral branch; a flange arranged at
the upper end of said extension; a second interme-
diate tube having a lower flange hermetically
jointed to said flange arranged at the upper end of
said extension; a chamber arranged at the upper
end of said second intermediate tube; a rotatable
drum in said chamber; hand-operated means for
controlling said drum; and a motor arranged
outside said extension for driving said drum
whereby a first charge of concrete is delivered
by said autoclave and firmly and dryly pressed
into said tube by said device suspended from said
drum and allowed to fall to the bottora of the
well and to expand and at least partly to pene-
trate into the ground, whereas further charges
¢ concrete are successively delivered by said
autoclave and united to the preceding charge,
respectively, by pressing the same by said device
suspended from said drum.

8. An apparatus for constructing posts of con-
crete in a well in water-containing ground, com-
prising in combination, a hollow metal tube
placed vertically in the ground; a first intermedi-
ate tube connected to the upper end of said tube;
a flange arranged on the upper end of said inter-
mediate tube; an extension having a flange
nhermetically connected to said flange of said in-
termediate tube; a lateral branch opening into
said extension; an autoclave adapted to receive
a, charge of concrete and arranged at the upper
end of said lateral branch; a flange arranged ab
the upper end of said extension; a second inter-
mediate tube having a lower flange hermetically
jointed to said fiange arranged at the upper end
of said extension; a chamber arranged ai the
upper end of said second intermediate tube; a
rotatable drum in said chamber; hand-operated
means for controlling said drum; & motor ar-
ranged outside said extension for driving said
drum; and a heavy device arranged for recipro-
cation in said tube and extension and suspended
from said drum for pressing the conerete into
said tube.

JULIAN CAPBLANCH.
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