
US 20110030982A1 

(19) United States 
(12) Patent Application Publication (10) Pub. N0.: US 2011/0030982 A1 

FERRAND (43) Pub. Date: Feb. 10, 2011 

(54) HYDRAULIC DRILLING MACHINE FOR No. 11/182,079, ?led on Jul. 15, 2005, noW Pat. No. 
WORKING IN A SMALL SPACE 7,478,685. 

(75) Inventor: Patrick FERRAND, Montipouret (30) Foreign Application Priority Data 
FR 

( ) Jul. 15, 2004 (FR) ..................................... .. 0407856 

Correspondence Address: . . . . 

LOWE HAUPTMAN HAM & BERNER, LLP Pubhcatm“ Classl?catm“ 

1700 DIAGONAL ROAD, SUITE 300 (51) Int. Cl. 
ALEXANDRIA, VA 22314 (US) E21B 3/00 (2006.01) 

(52) US. Cl. ........................................................ .. 173/34 

(73) Assignee: I.A.T.S.T., Montipouret (FR) 
(57) ABSTRACT 

(21) Appl' NO': 12/906’504 A hydraulic drilling machine has a metal chassis shaped as a 
. _ rectangular parallelepiped, drilling resources located at the 

(22) Flled' Oct' 18’ 2010 front of the chassis, a rotary motor to drive drilling rods, and 
. . a hydraulic circuit. An electrical circuit poWers the Various 

Related U's'Apphcatlon Data components of the drilling machine. The machine can be 

(63) Continuation of application No. 12/178,840, ?led on mounted On the arm Of a hydraulic mini-digger and Operate 
Jul. 24, 2008, Which is a continuation of application Without an extra hydraulic unit. 



Patent Application Publication Feb. 10, 2011 Sheet 1 0f 12 US 2011/0030982 A1 

Figure 1 



US 2011/0030982 A1 

20 

721' 

Feb. 10, 2011 Sheet 2 0f 12 Patent Application Publication 

\\\\\\\. _ P\\\ I. @ / 

O 

7 7.. 

Figure 2 

73 



Patent Application Publication Feb. 10, 2011 Sheet 3 0f 12 US 2011/0030982 A1 

81 
:1 / 



Patent Application Publication Feb. 10, 2011 Sheet 4 0f 12 US 2011/0030982 A1 

HI 0 

N ‘W 

2\] ' 3] 2 
__ ~ \ g, 

I/ I/ I \\ I \ i1 
/ F/ \ Q 

a; " ‘é’ E 

8 
‘- .Q 

v 
G) 

S S 
‘- .9 

LL 

§ 

1“??? Figure 4a 



Patent Application Publication Feb. 10, 2011 Sheet 5 0f 12 US 2011/0030982 A1 

1104 1105 

1101 U/ ' \' 
1102 

Basket 110 r1‘ /4 
11': -__-4'*:j .____ 1:" 

|_l 

,, 1104 Lug 
103 -/' 

Figure 5 

1* 
§; //23 2311 
g; 232 231 

¢R\2311 
ii 230 

' 23 

if *1’ 

Figure 6 



Patent Application Publication Feb. 10, 2011 Sheet 6 0f 12 US 2011/0030982 A1 

Figure 7 

21m 

Figure 8 

222 

Figure 9 



Patent Application Publication Feb. 10, 2011 Sheet 7 0f 12 US 2011/0030982 Al 

721 
_ iii 1 [IF ' 

3 

Figure 11 

71 



Patent Application Publication Feb. 10, 2011 Sheet 8 0f 12 US 2011/0030982 A1 

\ 
40 Ball bearing 43 

Figure 12 



Patent Application Publication Feb. 10, 2011 Sheet 9 0f 12 US 2011/0030982 A1 

50 54 

\\ / 
J 

_ __a 

: ___,_....- 52 
- '_ Ii 

\ J 

/ I \ 
51 53 

54 55 

Figure 13 



Patent Application Publication Feb. 10, 2011 Sheet 10 0f 12 US 2011/0030982 A1 

Figure 14 

Figure 15 

Figure 16 



Patent Application Publication Feb. 10, 2011 Sheet 11 0f 12 US 2011/0030982 Al 

N 
N 

Distributor 
Rotaticii motor 

Figure 17 



Patent Application Publication Feb. 10, 2011 Sheet 12 0f 12 US 2011/0030982 A1 

3 
.2 
E 

:E 3 
3°’ ° m'gg 
00:13 I -L..1- md) 2.‘! 
m0 >0: mm; 

5 
3 

r? CO 
E5 \ 

'0 

<\ é 95) '5 
.?__\ E9 .9 

‘3 “J l 



US 2011/0030982 A1 

HYDRAULIC DRILLING MACHINE FOR 
WORKING IN A SMALL SPACE 

RELATED APPLICATIONS 

[0001] The present application is a continuation of US. 
patent application Ser. No. 12/178,840, ?led Jul. 24, 2008, 
Which Was a continuation of US. patent application Ser. No. 
11/182,079, ?led Jul. 15, 2005, Which Was based on, and 
claimed priority from, PR Application Number 0407856, 
?led Jul. 15, 2004, the disclosures of Which are hereby incor 
porated by reference herein in their entireties. 

FIELD OF THE INVENTION 

[0002] This present invention concerns a hydraulic drilling 
machine for Working in a small space and suitable for being 
mounted on a mini-digger, digger, tractor-mounted digger, 
mini loader, loader, crane truck, etc. 

BACKGROUND OF THE INVENTION 

[0003] Standard hydraulic drilling machines are familiar in 
existing technology, but never mounted on mini-diggers. 
[0004] This is the type of drilling machine described by 
US. Pat. No. 5,810,101 With a drilling machine that has a 
metal chassis, drilling resources, a rotary motor used When 
drilling, a hydraulic circuit and a electrical circuit. The chas 
sis is secured by its centre to the arm of the digger. The drilling 
rods are rods With a helical borer and therefore cannot be 
extended. In this type of drilling machine, drilling is therefore 
limited to the length of the drilling rod. This drilling machine 
is intended to be used only With conventional diggers of 
normal siZe and not With mini-diggers. 
[0005] Such drilling machines have several drawbacks. In 
fact, such drilling machines are not easy to handle. This is due 
to the fact that they are mounted on excavation chassis or on 
tracks. 
[0006] This handling dif?culty leads to the digging of 
trenches that are often Wide and deep, this being necessary for 
the execution of the Works, but Which disrupt the life of a 
district or interfere With the traf?c. 
[0007] Such machines cannot be used in small spaces such 
as alongside safety railings, pavements or embankments, for 
example. 
[0008] US. Pat. No. 6,179,068 proposes a drilling machine 
Whose siZe is adaptable by virtue of a portion Which can be 
removed to alloW access to con?ned and small spaces. But as 
in the previous case, the rod cannot be extended. 

SUMMARY OF THE INVENTION 

[0009] The purpose of this present invention is to overcome 
certain drawbacks of previous designs by proposing a hydrau 
lic drilling machine of small siZe and suitable for Working in 
the most varied positions, including in or out of excavation 
bottoms, While still retaining a Working poWer that is identical 
to the drilling machines of a larger format. 
[0010] This aim is realised by a hydraulic drilling machine 
composed of a metal chassis in the shape of a rectangular 
parallelepiped, of drilling resources located at the front of the 
chassis, a rotary motor to drive the rods during the drilling 
operation, a hydraulic circuit and an electrical circuit poWer 
ing the various components of the drilling machine, charac 
terised in that it can be mounted on the arm of a hydraulic 
mini-digger and can operate Without the addition of an extra 
hydraulic unit. 
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[001 1] According to another particular feature, the Width of 
the chassis is approximately equal to one third of its length. 
[0012] According to another particular feature, the chassis 
of the drilling machine is connected to the arm of the mini 
digger by a turret providing drilling machine With a rotation 
movement around the axis of the arm of the mini-digger. 
[0013] According to another particular feature, at least tWo 
rings are attached, one above the other, on one of the uprights 
of the chassis and capable of receiving the ?xing lugs of a 
basket used for storage of the drilling rods. 
[0014] According to yet another particular feature, the bas 
ket is composed of three U-shaped metal bands placed 
approximately parallel to each other and connected by cross 
pieces placed approximately perpendicular to the metal 
bands, a ?xing lug for securing the basket onto the chassis by 
means of the rings being ?xed onto each of the cross-pieces. 
[0015] Again, according to a particular feature, the drilling 
resources consist of a drill-bit guide along Which slides a 
guillotine operated in tWo slides by a guillotine jack, the 
Whole constituting a system for locking and unlocking the 
drilling rods. 
[0016] According to another particular feature, the drill-bit 
guide is a metal part of rectangular shape equipped at its 
centre With a bore alloWing the passage of the drilling rods, 
this guide being ?xed in the bottom part of one of the Widths 
of the chassis at the height of the cross-pieces. 
[0017] According to another particular feature, the guillo 
tine is a part of rectangular shape presenting, on one of its 
lengths, tWo teeth separated by a space of a size that is 
approximately equal to that of the diameter of a drilling rod, 
so that the drilling rods are locked betWeen the teeth thus 
making it easy to manipulate them. 
[0018] According to another particular feature, the guillo 
tine is positioned approximately parallel to the drill-bit guide 
in such a Way that it rub up against the latter. 

[0019] According to another particular feature, the guillo 
tine is operated by a jack Whose ?rst extremity is ?xed to the 
length of the guillotine Which has no teeth, and the second to 
a cross-member of the chassis. 

[0020] According to another particular feature, the guillo 
tine slides along slides attached along the uprights of the 
chassis Which have an H-shaped section. 

[0021] According to another particular feature, the cross 
pieces located in the bottom part of the chassis outline a frame 
in Which is ?tted a bottom chassis composed of tWo cross 
pieces placed approximately parallel to each other and con 
nected together by the drill-bit guide at one of their extremi 
ties and by a metal plate equipped With a hole intended to 
reduce the Weight of the plate at the other. 
[0022] According to another particular feature, the rotary 
motor is ?xed onto a support composed of a metal plate 
equipped along each of its lengths With a lug ?tted With tWo 
ball bearings located on either side of the axis of symmetry of 
the lugs. 
[0023] According to another particular feature, each lug is 
?tted With a rectangular part ?xed in the extension of one of 
the Widths of the lug the purpose of Which is to prevent the 
support of the rotary motor from derailing When it slides 
along the cross-members of the internal chassis. 
[0024] According to another particular feature, the sliding 
action of the rotary motor support is generated by three jacks 
placed approximately parallel to each other in the same hori 
Zontal plane and head to foot. 
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[0025] According to another particular feature, the jacks 
are connected together in a rigid manner by three metal parts 
of circular section and in the shape of a U, and by at least four 
cross-members on Which the metal plate rests. 
[0026] According to another particular feature, When it is in 
Working position, the chassis of the drilling machines is sta 
biliZed by means of tWo jacks placed along the cross-mem 
bers and ?xed to the latter by means of a metal plate and rings. 
[0027] According to another particular feature, the free 
extremity of the jacks is composed of a sphere clamped into a 
cylindrical part equipped With a conduit used for greasing the 
sphere. 
[0028] According to another particular feature, the hydrau 
lic system of the drilling machine is ?tted With three entry 
points for the oil in coming from the hydraulic system of the 
mini-digger, With the third entry point used to increase the 
Working poWer of the components of the drilling machine. 
[0029] According to another particular feature, the hydrau 
lic system of the drilling machine is ?tted With a quarter-turn 
valve used to feed either the rotary motor or the other ele 
ments participating in the operation of the drilling machine. 
[0030] According to another particular feature, the electri 
cal system of the drilling machine is connected to the control 
panel of the mini-digger. This system includes an emergency 
stop sWitch and a poWer feed for a Working lamp connected to 
the cigar lighter of the chassis. 
[0031] According to another particular feature, a poWer 
feed intended for the system electronics is provided as a 
take-off from the poWer feed of the Working lamp. 
[0032] The above and still further objects, features and 
advantages of the present invention Will become apparent 
upon consideration of the folloWing detailed description of a 
speci?c embodiment thereof, especially When taken in con 
junction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] FIG. 1 is a general front vieW of the drilling machine 
according to a preferred embodiment of the invention When it 
is attached to the arm of a hydraulic mini-digger, 
[0034] FIG. 2 is a plan vieW of the drilling machine accord 
ing to a preferred embodiment of the invention, 
[0035] FIG. 3 is a vieW in pro?le of the drilling machine 
according to a preferred embodiment of the invention, in a 
Working position, 
[0036] FIG. 4a is a vieW in pro?le, FIG. 4b is a front vieW 
and FIG. 40 is a plan vieW of the chassis of the drilling 
machine according to a preferred embodiment of the inven 
tion, 
[0037] FIG. 5 is a vieW in pro?le, a front vieW, and a plan 
vieW of the rod basket, 
[0038] FIG. 6 is a front vieW and in section of a slide, 
[0039] FIG. 7 is a front vieW and a vieW in section of the 
drill-bit guide, 
[0040] FIG. 8 is a front vieW and a vieW in section of the 
guillotine, 
[0041] FIG. 9 is a front vieW and pro?le vieW of the guil 
lotine jack, 
[0042] FIG. 10 is a plan vieW of the bottom chassis, 
[0043] FIG. 11 is a pro?le and front vieW of the support 
devices as Well as an enlargement of the extremity of the 
support devices, 
[0044] FIG. 12 is an exploded vieW of the rails Which per 
form the sliding action of the rotary motor, 
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[0045] FIG. 13 is a plan vieW of the jacks used for sliding 
the rotary motor along the bottom chassis, 
[0046] FIG. 14 is a vieW in section of the turret used for 
rotation of the chassis in relation to the axis of the arm of the 
mini-digger, 
[0047] FIG. 15 is a vieW in pro?le of a plate constituting the 
turret, 
[0048] FIG. 16 is a plan vieW of the turret, 
[0049] FIG. 17 is the diagram of the hydraulic system used 
for operating the various elements making up the drilling 
machine according to a preferred embodiment of the inven 
tion, 
[0050] FIG. 18 is the electrical diagram used to operate the 
various elements of the drilling machine according to a pre 
ferred embodiment of the invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0051] This present invention concerns a hydraulic drilling 
machine of small siZe suitable for use With any hydraulic 
source, such as a digger, tractor-mounted digger, mini-loader, 
loader or crane truck, for example, and in a preferred method 
of implementation, on a small hydraulic digger (not shoWn in 
the ?gures). 
[0052] The drilling machine is composed ofa chassis (1) in 
the shape of a rectangular parallelepiped. This chassis has the 
particular quality of having a Width of the order of one third of 
its length. In its upper part, the chassis (1) is connected to the 
arm of the small hydraulic digger by means of a turret (6) 
Which provides the chassis (1) With a rotary movement 
around the axis of the arm of the small digger. 
[0053] In its upper part, the chassis (1) has several metal 
plates (101, 102) Which play the role of supports. The support 
plate (101) located toWard the rear (that is on the side of the 
small hydraulic digger) of the chassis (1) acts as a support to 
the Water pump (not shoWn on the diagrams), and the metal 
plate adjacent to it (102) for its part, acts as support to the 
hydraulic distributors. A third metal plate (104) is ?xed to a 
cross-member (103) located approximately at mid-height of 
the chassis (1) in the lengthWise direction. This metal plate 
(103) acts as support to the control block of the drilling 
machine. 
[0054] At the front of the chassis (1), on the outside of one 
of the edges composed by the uprights of the chassis, tWo 
rings (11) are located one beloW the other. The ?rst ring (11) 
is located approximately at the same height as the supports 
(101, 102) of the Water pump and of the hydraulic distribu 
tors. The second ring is located approximately at mid distance 
betWeen the cross-member (104) on Which the support (103) 
of the control block is ?xed and the cross-member on Which 
the supports (101, 102) of the pump and of the hydraulic 
distributors are ?xed. 

[0055] The rings (11) thus positioned are used for the reten 
tion of a basket (110) intended for the storage of the drilling 
rods. The basket (110) is composed of three U-shaped metal 
bands (1101) placed approximately parallel to each other. 
Cross-members (1102, 1105) hold the bands (1101) in posi 
tion. These cross-members (1102, 1105) are positioned so as 
to be approximately perpendicular to the bands (1101) and 
are located at the loWer and upper extremities of the U shape 
by the bands (1101).At the rear of the basket (110), tWo ?xing 
lugs (1104) are attached, each to one of the cross-members 
(1105) facing the central band (1101). These ?xing lugs 
(1104) Will ?t into the rings (11) located at the front of the 
chassis (1). The basket (110) is removable. 
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[0056] The drilling resources are located in the bottom part 
and toward the front of the chassis (1). These resources are 
composed of a system for locking and unlocking (20, 21, 22) 
of the rods, necessary for the correct execution of drilling, and 
resources for pushing and driving the drilling rods, Which Will 
be described later. 
[0057] The resources for locking/unlocking the rods 
include a drill-bit guide (20), a guillotine (21), an operating 
jack (22) and slides (23). 
[0058] The drill-bit guide (20) is a metal part of rectangular 
shape equipped With a cylindrical bore (201) located approxi 
mately at its centre. TWo of its comers located at each of the 
extremities of a given length are chamfered. The drill-bit 
guide (20) is ?xed onto one of the Widths of the chassis (1) at 
the height of the cross-members (12). The chamfered comers 
of the drill-bit guide (20) facilitate its installation along the 
chassis (1). 
[0059] The guillotine (21) is a metal part, also of rectangu 
lar shape. On one of its lengths, the guillotine (21) presents 
tWo teeth (211, 212) located approximately in the median part 
of the length of the guillotine. BetWeen these teeth (211, 212) 
there is a space (213) Whose dimensions correspondent 
approximately to that of the diameter of the rods used for 
drilling. On the length of the guillotine (21) opposite to that 
equipped With the teeth (211, 212) is attached the extremity 
(221) of a jack (22) Whose role is to operate the guillotine 
(21). The second extremity (222) of the jack (20) is ?xed onto 
a cross-member of the chassis (1) located beloW the basket 
(110) When the latter is installed on the chassis This jack 
is used to raise or loWer the guillotine as required. During 
these sliding movements, the guillotine (21) is guided by the 
slides (23). These slides (23) have an H-shaped section. The 
?nger (231) of the slide (23) is ?tted With holes (2311) Which 
Will be used to attach the slide (23) along the uprights of the 
chassis (1). The upright of the chassis (1) is positioned in the 
recess (230) of the slide (23) While the guillotine slides in the 
narroWest recess (232). 
[0060] The guillotine (21) is positioned approximately par 
allel to the drill-bit guide (20) so that it rubs against the latter 
during its sliding movement. 
[0061] When the drilling machine is in operation, the drill 
ing rods are driven in rotation by a hydraulic motor. In order 
to alloW this rotation of the drilling rods, the guillotine (21) is 
brought to the raised position, and the guillotine jack (22) is 
then compressed. 
[0062] When it is necessary to add a rod, in order to alloW 
the advancement of the drilling operation, the guillotine jack 
(22) is operated and the guillotine (21) loWered. When the 
guillotine drops doWn, the drilling rod Which passes through 
the hole (201) of the drill-bit guide (20) is locked in the hole 
(213) by the teeth (211, 212) of the guillotine. The teeth (211, 
212) and hole (213) assembly acts as an adjustable spanner, 
preventing the rotation of the rod and alloWing the attachment 
a neW rod. One then only has to raise the guillotine to free the 
rod and alloW rotation to resume. 

[0063] At its loWer extremity, the chassis (1) is ?tted With 
cross-members (12) positioned along each of its lengths. 
These cross-members outline a frame in Which a bottom 
chassis (3) is located. This bottom chassis (3) is composed of 
tWo cross-members (31, 31') placed approximately parallel to 
each other at a distance that corresponds approximately to the 
Width of the drill-bit guide (20), to Which it is ?xed in fact. 
Opposite to the drill-bit guide (20), a metal plate (32) is ?xed 
betWeen the tWo cross-members (31, 31'). The plate (32) is 
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equipped With a bore (321) placed approximately at its centre. 
This hole (321) is used to lighten the plate (32) and to provide 
access to the pipe Which feeds the rotary motor for the rods 
and the other hydraulic systems. The tWo cross-members (31, 
31') play the role of rails, Whose function Will be to guide the 
rotary motor during its to-and-fro movement. 
[0064] The support (4) of the rotary motor is composed of 
a metal plate (40) of rectangular shape. A lug (41, 42) is ?xed 
to each of the lengths of the plate (40). A metal part of 
rectangular shape (411, 412) is attached as an extension to 
one of the Widths of each lug (41, 42). This part is ?xed on the 
lug by one of its Widths, and serves to prevent the derailment 
of the rotary motor support outside of the cross-members (31, 
3 1') When the latter slides parallel to the longitudinal direction 
of the chassis (1) in the drilling direction. Each lug (41, 42) is 
equipped With tWo ball bearings (43). These ball bearings 
(43) are located symmetrically in relation to the axis of sym 
metry (AA) of the lugs (41, 42). One of the ball bearings (43) 
of each lug is located close to the attachment line of a metal 
part (411, 412). These ball bearings (43) facilitate the move 
ment of the rotary motor along the cross-members (31, 31'). 
[0065] The movement of the rotary motor is rendered pos 
sible by the use ofthree jacks (50, 51, 52). These threejacks 
are placed approximately parallel to each other and in the 
same horiZontal plane. The jacks (50, 51) furthest to the 
outside are oriented in the same direction, meaning that their 
pistons are both ?xed on the same part of the bottom chassis 
(3) Which can be either the drill-bit guide (20) or the cross 
member (322) located at the external extremity of the plate 
(32). The central jack (52) is placed so that its piston operates 
in a manner that is opposite to the pistons of the tWo external 
jacks (50, 51), or in other Words, When the pistons of the 
external jacks (50, 51) are pushing, the piston of the central 
jack (52) operates in traction, and vice versa. The three jacks 
(50, 51, 52) alWays operate simultaneously in order to supply 
more poWer. 

[0066] The three jacks (50, 51, 52) are connected together 
in a rigid manner by various metal parts. In a ?rst stage, the 
jacks (50, 51, 52) are attached to three metal parts (53, 55) of 
circular section and made in the shape of a U. Each jack is 
placed on one of these parts. The legs of the U located 
betWeen tWo jacks overlap. In a second stage, the jacks are 
connected together by at least tWo metal cross-members (54, 
54') positioned so as to be approximately perpendicular to the 
jacks (50, 51, 52). 
[0067] The support (4) of the rotary motor is then ?xed onto 
the jacks (50, 51, 52) by means of the metal plate (40) on 
Which the rotary motor rests. 

[0068] During drilling, the rod rotary motor drives the rods 
in rotation. To do this, the rotary motor must be positioned at 
the front of the chassis Where the system for locking and 
unlocking the drilling rods is located. When it is in Working 
position, the rotary motor is moved, by means of the j acks (50, 
51, 52), toWard the guillotine (21) and the drill-bit guide (20) 
until it is in contact With them. When it is necessary to add or 
remove a drilling rod, the rotary motor is driven, by the 
operation of the jacks (50, 51, 52), toWard the rear of the 
chassis in the direction of the plate (32). Simultaneously, the 
guillotine jack (22) is operated, and the guillotine (21) drops 
doWn along the drill-bit guide (20) in order to lock the rod 
located in the hole (201) of the drill-bit guide (20). To add a 
rod, it is only necessary for the rod in contact With the rotary 
motor to be detached from the latterbefore it slides toWard the 
rear of the chassis. A free space is thus created betWeen the 



US 2011/0030982 A1 

motor and the rod locked in the drill-bit guide (20) by the 
guillotine (21). It then remains only to bring up a neW drilling 
rod, Which Will be locked into the preceding one, and to return 
the rotary motor to its Working position. To remove a drilling 
rod, it is merely necessary to move back the rotary motor 
Without detaching the rod that Was in contact With it. The rod 
that is to be WithdraWn is connected at one end to the rotary 
motor and at the other to a drilling rod Which is locked in the 
drill-bit guide by the guillotine. When the rod connected to 
the rotary motor has been unscreWed and WithdraWn, the 
motor is brought to its Working position and drives in rotation 
the rod located in the drill-bit guide and Which has ?rst been 
freed from the guillotine. 
[0069] The drilling machine has the advantage of being 
easy to handle. This is due on the one hand to its small 
dimensions, and in particular its small Width, and on the other 
to the fact that it can operate in a Wide variety of positions. 
[0070] In one preferred method of implementation, the 
drilling machine is ?xed to the arm of a hydraulic mini-digger. 
This alloWs the drilling machine to be able to operate in the 
various inclined positions made possible by the perpendicular 
movement driven by the jacks on the arm of the digger. 
[0071] The drilling machine is connected to the arm of the 
mini-digger by means of a turret (6). This turret is composed 
of at least three metal plates (60, 61, 62) in the shape of a 
croWn. Plate 60 is the one With the largest diameter, and is 
?xed to the top of the chassis (1). Plate 61, Whose outside 
diameter is less than that of plate 60, is attached to the latter. 
Plate (61) is holloW. Finally, plate (61) is surmounted by a 
?nal plate (62) of smaller outside diameter than plate (61). 
The inside diameters of the three plates (60, 61, 62) are 
identical, and the passage that they create Within the turret (6) 
is used to insert pipes Whose function is to feed oil into the 
hydraulic circuit of the drilling machine. 
[0072] The turret provides the drilling machine With a rotat 
ing motion around the axis the mini-digger arm. This move 
ment is rendered possible by the presence of gears in the 
turret. 

[0073] The ease of handling of the drilling machine neces 
sitates the presence of stabiliZation resources, so that drilling 
can take place in optimum conditions. 
[0074] To do this, the drilling machine is equipped With 
support devices (7). These support devices (7) are jacks 
placed on either side of the chassis (1) along the cross-mem 
bers (12). The support devices (7) are attached by a metal 
plate (70) bolted to the cross-members (12). These plates (70) 
hold the support devices (7) by means of metal rings (71) 
Which surround the support devices and Which are ?xed to the 
metal plates (70). Each support device (7) is thus held by at 
least tWo rings (71). The extremity (72) of the pistons of the 
support devices (7) is free. It ends in a metal sphere (721). 
These spheres (721) are clamped into cylindrical parts (73) 
Whose support (731) is a plate Which alloWs the support 
devices of obtain purchase on various supports such as the 
blade of the mini-digger or indeed the edge of an excavation 
effected in the ground, at the bottom of Which hole must be 
drilled. The parts (73) are ?tted With of a conduit (732) placed 
radially and Which opens into the chamber Where the sphere 
(721) is located. This conduit (732) is used to inject a lubri 
cant into the chamber in order to facilitate the rotation of the 
sphere. 
[0075] The hydraulic system of the drilling machine is fed 
from the hydraulics of the mini-digger. The liquid from the 
hydraulics of the mini-digger enters into the hydraulic circuit 
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of the drilling machine via tWo separate points (P, T) knoWn as 
conventional points, and via a third point (D) called a drain, 
Which has been added for the requirements of the machine. 
The conventional entry points (P, T) of the hydraulic circuit 
end in a quarter-tum valve (V) mounted in shunt betWeen the 
rotary motor on the one hand and a distributor on the other. 
The distributor is controlled by the driver of the drilling 
machine Who decides to operate the support devices (7), the 
guillotine jack (22), or the rest of the circuit, such as, for 
example, the jacks (50, 51, 52) Which permit the sliding 
action of the rotary motor, or indeed the Water pump. Depend 
ing on the orientation of the quarter-tum valve (V), the liquid 
feeds to either the rotary motor, Which means that drilling is in 
progress, or the distributor, Which means that support devices 
are operating and that the driver is stabiliZing the drilling 
machine before beginning Work, or if the guillotine jack is 
operated then a drilling rod is being removed or added. The 
third input (D) of the hydraulic circuit ends directly in the part 
of the circuit Which controls the jacks (50, 51, 52) Which 
permit the sliding action of the rotary motor, amongst other 
things. This additional input (D) is used to increase the poWer 
of the components in the circuit, and in particular of the jacks 
(50, 51, 52), even though the invention operates from a small 
hydraulic source. This additional input (D) enables the use of 
additional hydraulic units to be avoided. 
[0076] The electrical circuit of the drilling machine is con 
nected to the control panel of the mini-digger. This circuit 
includes an emergency stop sWitch (U), a poWer feed for the 
hydraulic distributor, and a poWer feed for a Working lamp 
(Ph). The poWer feed of the Working lamp (Ph) is equipped 
With a sWitch (I). A poWer feed (A) for the vehicle-mounted 
electronics is mounted as a take-off from the poWer feed of the 
Working lamp. The Working lamp is not fed directly by the 
mini-digger but by means of a cigar lighter mounted on the 
chassis (1) of the drilling machine. This arrangement is 
enables one to dispense With the use of a battery in order to 
operate the vehicle-mounted electronics. 
[0077] The vehicle-mounted electronics consist of 
resources for transmission to the driver of the drilling 
machine of such information as the drilling depth, the nature 
of the ground or the orientation of the drilling head, amongst 
other things. 
[0078] At the beginning of the drilling operation, the ?rst 
drilling rod (80) used is equipped With a drilling head (81). 
The drilling head (81) has the shape of a duckbill, Which 
alloWs it to drill into the ground. This head (81) is also 
equipped With a vehicle-mounted electronics system Which 
alloWs it to return to the operator all of the information needed 
for the execution of the Works, such as the depth at Which it is 
located, for example. This system is knoWn, and it can consist 
of an “Eclipse” reference probe of Digitrack make, for 
example. 
[0079] When it is advancing linearly, the drilling head (81) 
rotates. If the trajectory of the head has to be modi?ed, the 
operator Who is controlling the operation operates a hydraulic 
control Which stops the rotation of the drilling head (81) and 
applies a push force to it. The orientation of the duckbill of the 
drilling head (81) at the moment of application of the push 
force determines the direction in Which drilling Will continue. 
In fact, if the duckbill is orientated at 9 o’clock at the moment 
of applying of push force, the drilling head (81) Will turn to 
the right, pulling the line of drilling rods (80) after it. Like 
Wise, if the duckbill is oriented to 6 o’clock at the moment of 
applying the push force, the drilling head (81) digs deeper 
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into the ground, pulling the line of drilling rods (80) after it. 
The orientation of the duckbill of the drilling head (81) is 
knoWn to the operator by means of the vehicle-mounted elec 
tronics system. 
[0080] During the drilling operation, Water is injected into 
the rods (80) and into the drilling head (81) in order to facili 
tate their progress in the ground. In the event of instability of 
the resulting hole, it is possible to inject foam designed for 
this purpose and Which has properties suitable for stabiliZa 
tion of the ground. This foam does not require any cleaning or 
recovery operation, unlike other materials such as Betonite 
for example, because it disappears automatically over time. 
[0081] It must be obvious, for people Who are familiar With 
these techniques, that this present invention alloWs imple 
mentation in many other speci?c forms Without moving it 
aWay from the domain of application of the invention as 
claimed. As a consequence, the methods of implementation 
presented should be considered as an illustration, but one that 
can be modi?ed Within the domain de?ned by the scope of the 
attached claims, and the invention should not be limited to the 
details given above. 

1. A hydraulic drilling machine comprising a metal chassis 
shaped as a rectangular parallelepiped having a ?rst length 
Wise extremity arranged to be connected to a hydraulic 
source, drilling resources located in a bottom part of the metal 
chassis at a second lengthWise extremity opposite to the ?rst 
lengthWise extremity, the drilling resources including a rotary 
motor for driving drilling rods during a drilling operation, the 
drilling rods, When mounted on the rotary motor during a 
drilling operation, extending in a direction perpendicular to 
the longest faces of the metal chassis, betWeen the ?rst and 
second lengthWise extremities, stabiliZation resources for the 
position of the drilling machine during a drilling operation 
mounted on the metal chassis to create a resultant force 
coaxial to the axis of drilling resources including the rotary 
motor and the drilling rods When connected to the rotary 
motor during a drilling operation, and further resources 
arranged to be mounted on an arm of a hydraulic mini-digger 
arranged to be connected at the ?rst lengthWise extremity, the 
further resources being capable of operation Without the addi 
tion of an extra hydraulic unit. 

2. A hydraulic drilling machine according to claim 1, 
Wherein the stabiliZation resources include stabiliZing jacks 
located on opposite faces of the chassis adjacent the second 
lengthWise extremity, With one extremity of the jacks being 
?xed to the chassis and the opposite extremity of the jacks 
being free, the jacks extending betWeen the extremities 
thereof in the same direction as the drilling rods When the 
drilling rods are mounted on the rotary motor during a drilling 
operation. 

3. A hydraulic drilling machine according to claim 2, 
Wherein the free extremity of the stabiliZing jacks includes a 
plate capable of ?nding purchase on various supports. 

4. A hydraulic drilling machine according to claim 1, 
Wherein the drilling rod is adapted to receive, at one of its 
ends, at least one identical drilling rod. 

5. A hydraulic drilling machine according to claim 1, 
Wherein the Width of the chassis is approximately equal to one 
third of the length of the chassis and is slightly longer than a 
drilling rod. 

6. A hydraulic drilling machine according to claim 1, 
Wherein the resources for attaching the resources to the arm of 
the mini-digger include a turret having dimensions adapted 
for connection to the arm of the mini-digger, the turret being 
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arranged to connect the chassis of the drilling machine to the 
arm of the mini-digger for enabling the drilling machine to 
rotate around the axis of the arm of the mini-digger. 

7. A hydraulic drilling machine according to claim 1, 
Wherein the cross-members located in the bottom part of the 
chassis comprise a frame for accommodating a bottom chas 
sis including tWo cross-members located approximately par 
allel to each other, one of the extremities of the tWo cross 
members being connected together by the drill-bit guide at 
one of the extremities and by a metal plate having a bore for 
reducing the Weight of the plate, at the other extremities of the 
tWo cross members. 

8. A hydraulic drilling machine according to claim 1, 
Wherein the rotary motor is ?xed to a support including a 
metal plate having a lug along each of its lengths, the lug 
including tWo ball bearings located on opposite sides of an 
axis of symmetry of the lugs. 

9. A hydraulic drilling machine according to claim 7, 
Wherein each lug has a rectangular part ?xedly mounted in an 
extension of one of the Widths of the lug, the rectangular part 
being arranged to prevent the rotary motor support from 
derailing as the rotary motor slides along the cross-members 
of the internal chassis. 

10. A hydraulic drilling machine according to claim 1, 
Wherein, in the Working position, the chassis of the drilling 
machines is stabiliZed by tWo jacks located along cross-mem 
bers of the chassis and ?xed to the cross-members by a metal 
plate and rings. 

11. A hydraulic drilling machine according to claim 1, 
Wherein the hydraulic system includes three points for inj ec 
tion of oil obtained from the hydraulic system of the mini 
digger, one of the entry points being arranged to increase the 
Working poWer of the components of the drilling machine. 

12. A hydraulic drilling machine according to claim 11, 
Wherein the hydraulic system includes a quarter-tum valve 
for feeding either the rotary motor or the other elements for 
participating in the operation of the drilling machine. 

13. A hydraulic drilling machine according to claim 1, 
further including an electrical system connected to a control 
panel of the mini-digger, the electrical system including an 
emergency stop sWitch and a poWer feed for a Working lamp 
connected to a cigar lighter of the chassis. 

14. A hydraulic drilling machine according to claim 13, 
further including a poWer feed for vehicle-mounted electron 
ics, the poWer feed being mounted as a take-off from a poWer 
feed of a Working lamp. 

15. A hydraulic drilling machine comprising: 
a metal chassis shaped as a rectangular parallelepiped hav 

ing: 
a ?rst lengthWise end and a second lengthWise end oppo 

site the ?rst lengthWise end, the ?rst lengthWise end 
arranged to be connected to a hydraulic source, 

drilling resources located in a bottom part of the metal 
chassis at the second lengthWise end, the drilling 
resources including: 

a rotary motor arranged to drive drilling rods during a 
drilling operation, the rotary motor arranged to extend 
the drilling rods in a direction perpendicular to the 
longest face of the metal chassis, betWeen the ?rst and 
second lengthWise ends, 
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support devices arranged to stabilize the position of the 
drilling machine during a drilling operation, the support 
devices mounted on the metal chassis and arranged to 
create a resultant force coaxial to the axis of the drilling 
resources during a drilling operation, and 

further resources arranged to be mounted on an arm of a 
hydraulic mini-digger arranged to be connected at the 
?rst lengthWise end, the further resources being capable 
of operation Without the addition of an extra hydraulic 
unit. 
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16. The hydraulic drilling machine according to claim 15, 
Wherein the support devices each comprise a sphere con 
nected to a free end thereof. 

17. The hydraulic drilling machine according to claim 16, 
Wherein the support devices each comprise a support plate 
formed to inter?t With a corresponding sphere of the support 
device. 


