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ABSTRACT OF THE DISCLOSURE 
Apparatus for lining a borehole by inserting a lining 

element into the borehole in the wake of a boring bit. 
The bit is an eccentric member which can be inscribed 
in a circle of diameter d1 but which bores a hole of di 
ameter d2. The lining element has an internal. diameter 
d3 greater than the diameter d1 in which the boring bit 
can be inscribed and an external diameter d, which is 
smaller than the hole diameter d2 such that the boring 
bit can penetrate easily into the hole already bored and 
the boring bit can be inserted in and withdrawn from the 
lining element. 

Our invention relates to apparatus for lining a bore 
hole as a boring bit advances in the ground. 

Systems of this kind are necessary in cases where the 
ground being bored is a type which can cave in after 
the boring or drilling bit has passed, with consequent 
considerable di?iculties in drilling; also, the lining must 
often be left behind in the borehole if the same is to be 
used permanently. 

It is an object of this invention, inter alia in connec 
tion with deep holes, to solve the problem economically 
by means of a lining consisting of commercial tubes. 

' In accordance with the invention there is provided ap 
paratus vfor lining a borehole as a boring bit advances in 
the ground, said apparatus comprising a striking ele 
ment having an eccentric boring bit which can be in 
scribed in a circle of diameter d1, and a lining whose 
internal diameter d3 is greater than the diameter all in 
which the boring bit can be inscribed and whose ex 
ternal diameter d4 is smaller than the hole diameter d2 
in such a manner the lining can penetrate easily into the 
hole already bored and enable the boring bit to be in 
serted and withdrawn. The apparatus further comprises 
a vertical slideway on which two assemblies are movable, 
the ?rst assembly comprising a ?rst carriage and, 
mounted thereon, a motor for rotating a set of rods to 
whose lower end the striking element bearing the boring 
bit is connected, the second assembly comprising a sec 
ond carriage, to which a motor is secured, and which is 
provided with a passage through which the rods, striking 
element and boring bit can pass, the second carriage hav 
ing rigidly connected to it a lining element having se 
cured at its lower end guide projections serving to keep 
the striking element correctly centered relative to the 
lining element. 
The invention will be described with reference to 

the accompanying drawings which show an exemplary 
non-limitative embodiment. 

In the drawings: . 
FIG. 1 is a diagrammatic view of the apparatus; 
FIG. 2 is a view in enlarged scale of a portion of the 

apparatus in elevation and partly in section; 
FIGS. 3-5 are views of details showing the boring 

operation and the member of use, and 
FIGS. 3a, 4a, 5a are sections on the lines III—-III, 

IV—IV and V--V in FIGS. 3, 4 and 5 respectively. 
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The apparatus comprises a bearing frame 1 which can 

be, for instance, of the tracklaying kind and which can 
move ‘along the ground and which has a vertical slideway 
2 (FIGS. 1 and 2); two assemblies 3, 4 are vertically 
movable on the slideway 2. The assembly 3 comprises a 
carriage 5 having mounted thereon a motor 6 for driving 
an assembly of rods 7 having secured at its lower end a 
striking element formed by a striking hammer 8 having a 
boring bit 9 at its lower end. A reduced-diameter por 
tion 81 narrower than the hammer 8 is provided be 
tween the hammer 8 and the boring bit 9. The motor 6 
and striking element can be pneumatic, in which event 
they are supplied with compressed air by means of a 
compressor and air lines (not shown). The system formed 
by the elements 5-9 serves to bore holes in the ground; 
the assembly of rods 7 is rotated by the motor 6 and 
drives by its rotation the hammer 8 and the boring bit 
9. The bit therefore experiences consecutive blows and 
a rotary movement. ' 

The second system 4 comprises a carriage 10 on which 
a motor 11 is mounted and which also comprises a pas 
sage 12 through which the rods 7, element 8 and boring 
bit 9 can pass. A lining 13 formed of interconnected lin 
ing elements is rigidly connected to the carriage 10; guide 
projections 131 which are, as a rule, four in number 
are secured to the lower end of the lining 13 in order to 
maintain the striking element 8 in the correct concen 
tric relationship relative to the lining elements of lining 
13. The assemblies 3, 4 are raised and lowered by 
winches 14, 15 connected respectively to the carriage 5 
by a chain 16 running over guide rollers 17, and to 
the carriage 10 by a chain running over guide rollers 19. 

This invention is based on the following principle 
(FIG. 3): 
The striker element in the form of hammer 8 having 

an eccentric boring bit 9 which can be inscribed in a cir 
cle of diameter d1, bores a hole of diameter d2 greater 
than the diameter d1; and the lining 13 has an internal 
diameter d3 greater than d1 and an external diameter d; 
smaller than d2. The lining 13 has the following capa 
bilities: 
(a) it can penetrate readily into the hole already bored, 
and 

(b) it enables the boring bit 9 to be inserted and with 
drawn. 
The operation is as follows: 
The winches 14, 15 place the assemblies 3, 4 near the 

top of the slideway 2, as shown in FIG. 2. The various 
items, namely the lining element 13, rods 7, hammer 8 
and boring bit 9 are brought to the position shown in 
FIG. 2. The boring bit 9 is rotated by the rods 7 (which 
are driven by the motor 6) and struck by the hammer 8 
and thereby drills or bores a hole of diameter d2 (FIG. 
3) in the ground. The lining element 13 of diameter d., 
is rotated by the motor 11 for ready penetration into the 
ground, penetration being made dif?cult by friction be 
tween the lining element 13 and the ground. The lining 
element 13 therefore penetrates readily into the ground 
in the wake of the boring bit 9. 
Once the rods 7 and lining element 13 have completely 

penetrated into the ground, they are unscrewed from 
their drive devices and the carriages 5 and 10 with the 
motor 6, 11 are raised by the winches 14, 15. Fresh lin 
ing elements 13 and rods 7 are screwed to the drives and 
to the rods and lining elements already in the ground, and 
drilling can then continue. 
When drilling is completed and it is required to leave 

the lining elements in the ground, the drilling elements 
are withdrawn as follows: 
The lining-driving assembly 4 is now at the bottom 

of the slideway 2. The winch 15 of the assembly 3 raises 
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the rods 7 slightly until the hammer 8 is raised above the 
centering projections 131 (FIG. 4) of the driving element 
13 and the projections 131 are opposite the part 81. The 
mechanism for rotating the rods 7 is then operated to shift 
the position of the boring bit 9 as shown in FIG. 5a so 
that the centering projections 131 take up a position in 
alignment with the recesses of the boring bit 9 so that the 
bit can enter the lining element 13 when it is raised by 
means of the winch 15 and the cables and pulleys 16, 17 
(FIG. 5). Further withdrawal of the elements 7—9 is then 
effected by means of the winch 15 and cable 16. 
To remvoe the lining elements 13, the rod-driving as 

sembly 3 is ?rst raised to the top of the slideway, where 
after the lining elements can be raised by means of the 
winch 14 and cable 18. 
What we claim is: 
1. Boring apparatus comprising a vertical slideway, ?rst 

and second assemblies supported on the slideway for ver 
tical movement, the ?rst assembly comprising a carriage, 
a rod assembly supported from said carriage, drive means 1 
on said carriage coupled to said rod assembly for driving 
the same in rotation, and a striking element constituted 
as a hammer and an eccentric boring bit, said striking 
element being coupled to said rod assembly for under 
going rotation therewith, said boring bit being dimen 
sioned such that it can be inscribed in a circle of diameter 
d1, whereas it generates a circle of diameter d2 to bore 
a hole of such diameter, said second assembly comprising 
a second carriage having a passageway through which the 
rod assembly, striking element and boring bit can pass, 
a lining element supported by said second carriage and 
second drive means on the second carriage for driving 
said lining element in rotation, said lining element en 
circling the rod assembly and hammer, the boring bit 
extending from the lining element during a boring opera 
tion, said lining element having an internal diameter ‘d3 
which is greater than the diameter d1 of the circle in 
which the boring bit can be inscribed, and an external 
diameter which is smaller than the diameter d2 of the 
hole bored by such bit under the conjoint action of the 
rotation of the rod assembly and the striking movement 
of the striking element whereby the lining element can 
readily pass through the bored hole and the bit can be 
inserted and withdrawn in the lining element, said lining 
element having a lower end and including guide projec 
tions thereat which cooperate with the striking element to 
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maintain the same in centered relation within the lining 
element. 

2. Apparatus as claimed in claim 1 comprising cables 
and winches coupled to the ?rst and second assemblies 
to raise and lower the same along the slideway. 

, 3. Apparatus as claimed in claim 1 comprising a hear 
ing framework movable along the ground, said slideway 
being rigidly connected to said bearing framework for 
movement therewith. 

4. Apparatus as claimed in claim 9 wherein said rod 
assembly and lining element are detachably connected to 
the ?rst and second assemblies respectively whereby they 
may be decoupled and allowed to remain in the ground 
after a boring operation, whereupon the ?rst and second 
assemblies can be raised and additional lining elements 
and rods coupled thereto and to the rod assesmbly and 
lining element in the ground whereafter boring can con 
tinue. 

5. Apparatus as claimed in claim 4 comprising means 
coupled to the ?rst and second assemblies to raise and 
lower the same along the slideway, said lining elements 
being removable from the bored hole by successively rais 
ing and lowering the second assembly and decoupling 
and removing the lining elements one by one. 

6. Apparatus as claimed in claim 1 wherein said guide 
projections face inwardly and de?ne an opening through 
which the bit is incapable of passing when the striking 
element is centered in the lining element, said striking 
element including a portion of reduced diameter between 
the bit and the hammer enabling the striking element to 
be raised to a position in which the portion of reduced 
diameter is disposed in the opening de?ned by the guide 
projections and the hammer is above the guide projec 
tions and free thereof whereby the striking element can 
be shifted laterally in the lining element and the bit with 
drawn past the guide projections, 
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