1 A HEAD FOR | NJECTI NG A FLU D UNDER PRESSURE TO BREAK UP GROUND FROM A
BOREHCOLE The present invention relates to a head for injecting a fluid
under pressure, usually a liquid, which 5 head may be fitted to a boring
tool for boring an excavation in the soily and the invention relates in
particular to an injection head for inplenenting the technique known as
"jet grouting". The jet grouting technique consists in breaking up 10 the

ground by ”E%Sﬂﬂb aFd)}@tlr@jEéﬂrm@ Dayi e VRiDER| SResdiRetts smeigyubhat is
delivered in a borehole, the et of fluid eroding the soil in which it is

desired to neEkROUND, BRQM\AtBREHGE formthe jet, a nozzle is used which is
fixed to the end ofnhdrprdddt rDeksent heserdé Dilsesetfyi hdddbpdh to convey the
fluid under ressur o.the .nozzle and to ve t
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range one to ge MPa), dh én§é r of the
rods conveyi ng t%%é%qu| 35 needs to fargeae%ou d?%?t ea | osses
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15 both to convey the fluid under high pressure to the
nozzle(s) and to move the nozzle progresggively into the
ground. More precisely, the nozzle(s) is/are mounted on
a member usually referred to as a "monitor" or an
"injection head" which is fixed to the bottom end of the

20 drill string, said monitor itself possibly being fitted
at its own bottom end with a mechanical drilling tool.
As is known, the fluid that is usually used is a cement-
based grout which makes it possible, after boring, to
make a foundation element of cement that is molded in

25 place in the ground. It ig also possible to have a
plurality of jets of fluid, one of which may be a gas
such as air.

In the description below, mention is made of liquid,
but it should be understood that in special cases, the

30 fluid could be constituted at least in part by a gas.

The liquid is conveyed by the rods and it is
delivered from the surface by a pump at pressures lying
in the range one to several tens of megapascals (MPa).
The inside diameter of the rods conveying the ligquid

35 needs to be large enough to limit head losses in the
rods. This diameter may typically be of the order of

20 millimeters (mm) to 50 mm. In contrast, the nozzle



rods. This dianeter may typically be of the order of 20 mllineters (mm
to 50 nm In contrast, the nozzle 2 outlet dianeter needs to be snal

enough to inpart sufficient speed to the outgoing liquid jet to enable it
to erode the ground renotely. Typically, 4he outlet diameter of the nozzle
lies as a general rule inthe 5 range 2 nmto 5 mm and the outlet speed of
the liquid fromthe nozzle is one to several hundreds of neters per
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consi derabl e 20 ampunts of kinetic energy are required, so that when the
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is eroded at a congi derady e:cdlcadtameafm@n tc_{lerlrm;:gzlﬁatfolrt exanpl e at a
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enables the quality of the jet to
minimim amount ‘of klnetlc energy. Optimized nozzle

15 shapes that satisfy this requirement are in widespread
use.

However, even with guch nozzlesg, it is found that
the jet quickly loses effectiveness in terms of its
ability to erode the ground, such that considerable

20 amounts of kinetic energy are required, so that when the
rods are moved in translation, and possibly also in
rotation, the grcund is ercded at a considerable distance
from the nozzle, for example at a distance of several
decimeters {(dm}. The active radius of the jet of liguid

25 under pressure for forming a column, a column sector, or
a flat element generally remains mediocre, lying in the
range a few decimeters to 1 or 2 meters (m) depending on
the method implemented, the nature of the ground, and the
energy used.

30 In order to increase the effectiveness of the jet,
proposals have been made, in particular in United States
patent No. 5 228 809, for an embodiment of the injection
head or monitor that enables the quality of the jet to be
improved.

35 Accompanying Figure 1 shows the injection head
described in that patent. The injection head 10

comprises a body 12 having a side wall 14 defining an



i nproved. 35 Acconpanying Figure 1 shows the injection head described in
that patent. The injection head 10 conprises a body 12 having a side wall
14 defining an 3 internal cavity. A nozzle 16 for injecting liquid under
pressure is nounted in the outside wall 14 of the nonitor. In this figure,
there can al so be seen elenents 18 for coupling to the string of rods and
elements 20 and 5 22 for coupling to the pressurized liquid pipe and to an
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26, and thus in the nozz i on, nmoni t or descri |n’tht
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necessary to feed he 30 nechanical_ tool with drilling Idquid in order to
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15 Nevertheless, as explained, the diameter of the injection
nezzle is very small compared with the diameter of the
pipe used for conveying the pressurized liquid along the
rods. The technique described in that above-mentioned
United States patent is therefore not completely

20 satisfactory, in particular because of said differences
in section. Furthermore, it can be seen that the passage
24 forms right angles relative to the pipe 22 and the
pipe 26. Such a disposition leads to significant
disturbances in the flow of liquid at the inlet to the

25 tube 26, and thus in the nozzle.

In addition, the monitor described in that patent
does not enable the mechanical tool that might be mounted
on the monitor to be fed with liquid under pressure.

Unfortunately, it is necessary to feed the

30 mechanical tool with drilling liquid in order to
lubricate it, and above all in order to raise the
cuttings that result from the drilling.

It is therefore advantageous to be capable of having
a single monitor suitable both for feeding jet grouting

35 nozzles under good conditions and also for feeding the
drilling tool at the bottom of the monitor. In order to

obtain optimum feed to the injection nozzle, it is



cuttings that result fromthe drilling. It is therefore advantageous to be
capabl e of having a single nonitor suitable both for feeding jet grouting
35 nozzl es under good conditions and also for feeding the drilling tool at
the bottomof the nmonitor. In order to obtain optinmnumfeed to the
injection nozzle, it is 4 necessary in sone cases to be able to interrupt
the feed to the drilling tool so that the entire flow of fluid, e.g. a
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defined 15 end of a string of rods or tubes, said string including a
pipe disposed coaxially with said string of rods for
feeding fluid under pressure, said head comprising a body
having a top end for connection to the bottom end of the
string of rods or tubes, a bottom wall for mounting a

20 mechanical drilling tool including a feed pipe, and an
outer wall, the body having at least one injection nozzle
mounted therein with an inlet diameter equal to d and
presenting an axis xx', and duct-forming means for
connecting the liquid feed pipe to the inlet of said

25 nozzle, said injection head being characterized in that
gsaid duct-forming means present a mean line having a
first end connected tc the bottom end of the liquid feed
pipe and having a second end connected tangentially to
the axis xx' of the nozzle, said mean line being defined

30 by at least one curved portion presenting a radius of
curvature that wvaries continuously, the right section of
said duct-forming means decreasing regularly over at
least half of its length from its first end to its second
end. It further comprises:

35 - at least one feed channel for feeding said
mechanical tool with fluid under pressure, said channel

being connected firstly to the first end of the duct-



30 by at | east one curved portion presenting a radius of curvature that
varies continuously, the right section of said duct-form ng neans
decreasing regularly over at least half of its length fromits first end
to its second end. It further conprises:s535 - at |east one feed channel
for feeding said mechanical tool with fluid under pressure, said channel
bei ng connected firstly to the first end of the duct 5 form ng neans and
secondly to adhare rméhr&p@&ﬁﬂ SAdcdhay et tomrentbaf Eaigbdd end itk head;

and - a controll abI e posed .bet en sai d, chamber and the pipe
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di st ancel0 away=f rlcﬁmqtﬁe ﬁmrzlnécs rertchef qr aamdie 20 dm taddihtd dnluidhefgashi t or
makes it pOSZﬂ e el el Jikgd the 1074 6(]) ¥s tdhd &g both the

nozzl e(s) an he mechani‘cal drilling tool. It i's thus possible to perform
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equived for driilling very sl guiflcantly,, In a preferyed grbodigrent,  said

15 curvature that varies regularly, makes it possible to
minimize the disturbance to the flow of liquid in said
tube and thus to obtain a jet with maximum energy and of
erosive power that is maintained at a maximum distance
away from the nozzle in the ground.

20 In addition, the monitor makes it possible
selectively to feed the nozzle(s) or to feed both the
nozzle(s) and the mechanical drilling tool. It is thus
possible to perform two types of operation without
changing the tool that is fixed to the end of the drill

25 string. This option makes it possible to shorten the
time required for drilling very significantly.

In a preferred embodiment, said duct-forming means
comprise a first fraction that is substantially
rectilinear extending along the longitudinal axis of said

30 injection head and extending the feed pipe of the string
of rods, a second fraction having a mean line that
presents a point of inflection, and a third fraction
whose mean line presents curvature of constant sign.

Other characteristics and advantages of the

35 invention appear better on reading the following

description of various embodiments of the invention given



conprise a first fraction that is substantially rectilinear extending

al ong the longitudinal axis of said 30 injection head and extendi ng the
feed pipe of the string of rods, a second fraction having a nean |ine that
presents a point of inflection, and a thigd fraction whose nean |ine
presents curvature of constant sign. O her characteristics and advant ages
of the 35 invention appear better on reading the followng description of
various embodidra:s- Ofmitiend rae@nﬁpm gi Vﬁ{b B s it il drir d G- Xl es.  The
description refers to the _acco ures, in which: - Figure 1,
descri bed abRRECTRATY A tf i ct 1'br’r‘ﬁ'”\ﬁ w through a prior art injection
head; 5 - Figure 2 imicunerl Gﬁscsﬂcﬁed)rabm&/v tiy cughert i altl | ddargidrool

assenbly of the | ent i.gn shovvn Jmod the .bottomend of a drill
string; - Fi gure %\ﬁi OI%/ertpl'rcla sec |onj vcltelvf/)%fl%%é i njection head; 10 -

Figure 4 %s a fragneniguse \Rris calvercidaon saavion vigmehnpuah of Figure 3;

- Figure 5 is3,a horigzonal a%%rémw dewn 4dneoboh Mo %tﬁht‘bd -adFi gure
6 is a horizontal sectlon viewon'line VI- 15 VI of Figure 4; - Figure 7 is

a detail viewt It ePdihdHow SHeIT9 ection nozzle is inplanted;

and - Figure 8 is a ﬁf@w@m aly &iewiofcdi BEE Drshowhaof aappg eferred
enbodi nent of, the valv feeding the 20 nechanical drilling tool. The
drilling tool*{& Qfejs%jrekbeeadi'l nitially with reference to Figure 2. The tool
is essentdally constigutesd his an frgeoinrhessrtorcaiomdari@0 wewhn as

expl ai ned in greatgr detal I, ﬁo 3 Serves to deliver a 25 jet of liquid
under pressure, or nore gener y a jet of fluid under pressure, which is
delivered via a nozAi&guxse 5 is horizontal section view on llne V-V

of Figure ¢4;
- Figure 6 is a horizontal section view on line VI-
15 VI of Figure 4;

- Figure 7 is a detail view of Figure 4 showing how
the injecticon nozzle is implanted; and

- Figure 8 is a fragmentary view of Figure 3 showing
a preferred embodiment of the valve for feeding the

20 mechanical drilling tool.

The drilling tool is described initially with
reference to Figure 2. The tocl is essentially
constituted by an injection head or monitor 30 which, as
explained in greater detail below, serves to deliver a

25 jet of liquid under pressure, or more generally a jet of
fluid under pressure, which is delivered via a nozzle to
break up the wall of a borehcole. The ligquid under
pressure is typically a grout or an analogous filled
liquid. The top end 30a of the monitor 30 ig connected

30 to drill strings such as 32 in order to lower the toocl
and set it in rotation. The string of drill rods 32 is
preferably fitted with an inner coaxial pipe 34 serving
to convey the liquid under pressure for feeding the
injection nozzle and the mechanical drilling tool. At

35 the bottom end 30b of the monitor 30 there is mounted an
intermediate part 36, itself serving for mounting the

mechanical drilling tool 38 or bottom tool.



break up the wall of a borehole. The liquid under pressure is typically a
grout or an analogous filled liquid. The top end 30a of the nonitor 30 is
connected 30 to drill strings such as 32 in order to | ower the tool and
set it in rotation. The string of drill reds 32 is preferably fitted with
an inner coaxial pipe 34 serving to convey the liquid under pressure for
feeding the injection nozzle and the nmechanical drilling tool. At 35 the
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plurality of Jnjec 'o . I i clos to th tom end 30
of 5 the mn|4&ﬁé|%1 O/go]]zez r%%‘nlnjées%ggnfa% etq“? he 1_Teed pl%é)&é %} t he
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connecte to Cthaelrtm’lt tdfmestitk gkt ofbdtdentclmninelal ot whhé elmt@tsmtirmﬂ end 50b
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enbodi nent described, the 1njection noz as an axi's XX
subst anti al | Y4hor iFzdrites 5@ @EAshans Fhatsti erieBuabahd pigred®Ehas a

section S11 Rguall telde Mééartcﬁlc&{né&e ahamsl i s and, athd ts  second

end 50b, it has a sectlon s' qual to the inlet section sl of the nozzle
42. The pi pe 55 Pridda A% QR At t s ddttithet 2% 9 g0

t hat extiehd pipe 50 is connected to the bottom end 44a of the channel
44 while its second end 50b is connected to the inlet 42a
of the nozzle 42, 1In the preferred embodiment described,
the injection nozzle 42 has an axis xx' which is
substantially horizontal.

20 At its first end 50a, the pipe 50 has a section S'1l
equal to the section S1 of the channel 44, and at its
second end 50b, it has a section s'i equal to the inlet
gsection sl of the nozzle 42. The pipe 50 presents a mean
line L and the sections of the pipe 50 that extend

25 orthogonally to the mean line L may be circles, ellipses,
or oval shapes. According to an essential characteristic
of the invention, the right section of the pipe 50
decreases regularly from its maximum value S8'l to its
minimum value s'1.

30 In addition, the mean line L of the pipe 50 presents
a special shape so as to obtain flow lines all the way to
the nozzle 42 that are as regular as possible. The mean
line L has a first portion L1l extending from the top end
A to an intermediate point B having a vertical tangent,

35 and a second portion L2 extending from the point B to the
second end C for connection with the injection nozzle 42.

At its end A, the mean line L1 connects tangentially with



25 orthogonally to the nean line L may be circles, ellipses, or oval
shapes. According to an essential characteristic of the invention, the
right section of the pipe 50 decreases regularly fromits maxi mum val ue
S1toits mninumvalue s'1. 30 In addigion, the nean line L of the pipe
50 presents a special shape so as to obtain flowlines all the way to the
nozzle 42 that are as regular as possible. The nean Iline L has a first
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of mean |ind? & RIED Ve 186 5ddétht & -a Aadiarerst fdi?rciﬁaltciﬂ 2 tHat varies
regul arl y whinlegarr Glja:lenllngaf[ hﬂlesmeSISEﬂ‘l ;adelselﬁzsi ke rwayidd o pmxriiat&ﬁeo its

211 ght Sect (OB HEH o SaaeE 1e U1 AR e FIoHAS 4 RE S & 1T e‘é;e”taﬁd
its meard i nghsr esentigam Meﬁlt@:n igfs readl IC.of curvature that are
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under st ood that the conbi nation o t hése two teristics
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under pressure<at FHE oG NBAISIFD TR % MY e |]s‘-}i% WIGHt i num shape

and thuspregsentdar all the way from its end C to its end A. It will
be understood that the combination of these two
characteristics makes it possible to define regular flow
lines between the channel 44 and the inlet 42a of the
nozzle 42 for the liquid under pressure flowing along the

20 pipe 50. This regular flow makes it possible to obtain a
jet of liquid under pressure at the outlet from the
nozzle 42 that is of optimum shape and thus presents
maximum ability for drilling into the wall of the
borehole.

25 It should also be emphasized that because of the
special shape of the pipe 50, it is possible to connect
the axial channel 44 to the nozzle 42 via a pipe whose
radius of curvature varies regularly.

Finally, because of this shape for the pipe 50, the

30 or each nozzle 42 can have an axis xx' lying in a plane
orthogonal to the longitudinal axis XX' of the monitor,
i.e. can have a horizontal axis. The jet produced by the
nozzle thus lies in a plane that is orthogonal to the
wall that is to be drilled.

35 There follows a description of the portion of the
monitor that is used for feeding the mechanical drilling

tool 38 with liquid under pressure. 1In the preferred



maxi mrum ability for drilling into the wall of the borehole. 25 It should
‘al so be enphasi zed that because of the special shape of the pipe 50, it is
possi ble to connect the axial channel 44 to the nozzle 42 via a pipe whose
radi us of curvature varies regularly. Finally, because of this shape for

t he pipe 50, the 30 or each nozzle 42 can have an axis xx' lying in a

pl ane orthogonal to the longitudinal axis XX of the nonitor, 1i.e. can

have a hori zostisbd st dbect Shed! oglucedrdyathe pmza@dtwst&éeﬁriﬂa@sa
pl ane that is_orth gﬁnal to éhe wal | #h t is to be drilled. 35 There
foll ows a dest?iPtf on? oF*tFRAPET (R bICt neP Womi#dts (Fat ¢5 tRRd for

feedi ng the rmechindcal esleh | having t@oteSBeat e | £ Oustl sndesp peedsszL, I n the

preferred 9 g di e i S i rovi ded by i pes 52
and 54 extend?%g %é%@%?glg€% fﬁ§°a§$% Séé%%gliéé? ?&%ﬁ?%f,4%2§%9having a
respective fifetdorgtbplehd B2der Baesopeni mpdwachthavhegracbottomar

channel 44 foth@ é@@d£ﬁ95i$ﬂ&%@nﬂﬂ??%u@r§§§&r£m Aodepagh @ﬁgﬁﬂgra%@Otton]

end 54b or 52b opening out into an internal chanber 56 that can_be seen
nore clearly W?@?ﬁ%@?gb% SERP tHate | FER2Thn el nse X ad ¥Rt hiesti on

head. The int&tnehe shbatrex' 56f i Shdiihpeotddh Hey@l verhd Mpustegdlin a

h i 10 60_provided at the bottom.end of. the nitor body 30. The val ve
58uigﬂgrises %ﬁ% ?5d§?cﬁ?_ %%@e%éwh%%ﬁ?éﬁalY% ?%ﬁﬂ??@%?gnh%n%rh?%sf%%
gogsing B0, }$ﬁwmﬂgvtd¢@nﬂmn@h%tbmtbmanbmd65?.tﬁmemm§di;ﬁ2b@dyth@.éﬁlvgr s
efines a val ve i - .

menber 66. The shﬁtﬁ?‘%r&é‘rleén%e%@%g?éﬂ?%%dgt%fﬁ]ljé&%ln#%f 8%93‘\33 \r/%gm?pdé%S

sl i dabl y mountdl¢3KEHIRKi BANRY el 7Othe heprinmt§Om Weerelye extendival ve

body. A nut 7éhd Sch&ms@mesk ont-ohd hea DULSS der enk Of a1 Re §0Fi B8s &Nflalve
constitutes an outside shﬁgldgéjtherefor. Thi s shoul der 20 defjines a rest

posi tion for ﬁeh%t sqﬁjt%%}t BeCOTHRerating with a moving shutter
15 member 66. The shutter member 66 is fixed to the end of

a valve rod 68 slidably mounted in an axial hole 70 in
the bottom wall 72 of the valve body. A nut 74 is
screwed onto the outside end of the rod 68, and
constitutes an cutside shoulder therefor. This shoulder

20 defines a rest position for the shutter member 66. The
shutter member 66 is held in this rest position as shown
in Figure 8 by a return spring 76 interposed between the
shutter member 66 and the bottom end 72 of the valve
body .

25 The shutter member 66 has a top face 66a placed in
the chamber 58 and which is therefore subjected to the
pressure of the liquid under pressure that arrives via
the pipes 52 and 54. When the pressure of the ligquid in
the chamber 66 exceeds a predetermined value, the flow of

30 liguid establishes suction beneath the shutter member 66.
The action of this pressure on the top face 66a co-
operating with the suction that is created causes the
return spring 76 to become compressed and the shutter
member 66 moves downwards until it comes into contact

35 with the valve seat 64. 1In this position, the flow of
liguid under pressure from the pipes 52 and 54 to the

axial outlet 78 of the wvalve.



shutter nenber 66 is held in this rest position as shown in Figure 8 by a
return spring 76 interposed between the shutter nenber 66 and the bottom
end 72 of the valve body. 25 The shutter nenber 66 has a top face 66a
placed in the chanber 58 and which is thesefore subjected to the pressure
of the liquid under pressure that arrives via the pipes 52 and 54. Wen
the pressure of the liquid in the chanber 66 exceeds a predeterm ned

val ue, the flow ofA§Osﬂ1daﬁﬂlﬂoﬁétapéa§D981§UPig@£ebsne@ﬁ@ thelshuyger nmenber
66. The action of this gres re on the t% Eface erating wi,ith the

O_
suction that F5°%rERteirtinsld {ReS*TRRLT %r?%gaﬁhaf b%ﬁgoﬁ% tBRPBFessed
and the shutten thenbetefbedbyes pannwaéds Theibore gones fintoedomiaht 35

with the valve sealyGd.)fn §bis pesiiion. chbeyflovesf | iguid under

pressure fronlt e pi and 54 axia of t he valve. 10
As shown Por eleferregiape APEUE e38, 16 hexbended Fgyond ohiie hehgakvealsei s

extended by agyp a@syath@oaﬁﬁﬂ A9 Fregly f@rth@eamﬁr@ﬁglﬁé@hgﬁiéa% The bore
a check val ve 82. Final bore 80 in the 5

80 is fitted f

i nt er nedi at e %%} 1%%9|EO%%t%%dedT%%y%%%C¥h%a%ﬁ%c§2v%?%%es89e5?1¥hE°aX|aI
duct 84 for feesieagttdeinechani cahiddfirdhi AohOnd BSck Thereherk yabye 82
serves nerely. 49 dgrg%gntogiélling liquid fromflow ng back into the pipes
i nside the nDnl? = ho° THRRYE lete drilling tool operates as foll ows.
During st@ges of uBeewhenpléteidribbinedtoel ebyetatesiss foyloeans of the

o pos 34 as, 8rrgo agt SR ARIRE, R S e AT B PP e

15 1iquid unde¥ Tﬁ%%%L@E&%h@l@%@%@nbVa%h@o%bz%$e ighe | Bragsuryepy §h¢ect|ve
and the rrechacmw;ailﬁigliiq@gdtﬂpéwf»@glélé,ﬁ@l tlYéaphb@soP@n ¥2l vep5853as shown
in Figure 8. [p contrasf, when [t {s fesired to proceed wth a'jet
15 liquid under pressure delivered by the nozzle 42 is not
very effective and the mechanical drilling tool 38 is fed
via the open valve 58, as shown in Figure 8. 1In
contrast, when it is desired to proceed with a jet
grouting step, i.e. when it is desgsired to use the jet
20 produced by the nozzle 42 to perform drilling, then the
pressure of the liquid in the above-specified pipes is
raised. As explained above, this pressure causes the
shutter member 66 of the valve 58 to move downwards,
thereby shutting off the feed to the mechanical drilling
25 tool 36. Under such conditions, the entire flow of
liquid arriving via the pipes 34 in the drilling rods is
used for feeding the injection nozzle 42 which then
operates at maximum effectiveness.
When the pressure of the liguid is lowered to
30 beneath the predetermined value, the shutter member 66
lifts off its seat and the mechanical drilling tool is
again fed with liquid.
In a variant, the monitor 30 may also have an
auxiliary pipe 90 for feeding the jet-forming nozzle 42.
35 This pipe 90 is fed directly from the annular space 35
that 1s present between the outer wall of the rod 32 and

its inner pipe 34. The bottom end 90a of the pipe 90



grouting step, i.e. when it is desired to use the jet 20 produced by the
nozzle 42 to performdrilling, then the pressure of the liquid in the
above-specified pipes is raised. As explained above, this pressure causes
the shutter nmenber 66 of the valve 58 taqinmove downwards, thereby shutting
off the feed to the mechanical drilling 25 tool 36. Under such conditions,
the entire flowof |liquid arriving via the pipes 34 in the drilling rods
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addi tion, because of the presence 15 t he valve 58, all "of the liquid
under pressu Tz 3iced % or %Iﬁdrfblttlﬁé“- deCaURRIIL tHhE BERREHS 0 be

15 of the valve 58, all of the liquid under pressure can be
used for making the jet, should that appear to be

necessary.



necessary. 12 CLAIM5S 1. A head (30) for injecting a fluid under pressure
to break up ground from a borehole, said head being nounted at the end of
a string of rods or tubes (32), said string 5 including a pipe (34)

di sposed coaxially with said string of rigds for feeding fluid under
pressure, said head conprising a body (40) having a top end (30a) for
connection to the bottomend of the string of rods or tubes, a bottom
wal I for nountizgv&@ nechanical drilling 10 tool (38) including a feed pipe

(84), and an puter vwﬁl }hﬁ body. h {%ﬁg atf east _one injection nozzle
(42)  mount ed" t HErEFT Wi aFPT M Hhet 2t B4t n RnaSSpresehting an
axi s xx', andoxkelt -dwragagndetnsn (HBofarcleonsreid | mgpd hee lngunouditeed pi pe
to the inlet i zz| sal d. ¢ nj i ggﬂﬁgb i C C jzed in
that said du%-"?%é ﬁ?%fg %a%si%%‘)%g?%geﬁ% a&Prrealn | ng/‘%?g) a@i éntgi:%ﬁ irst
end conneZt edli®LEHEDHA tRHPRNBDf dHRPosedurerX Rl i petl 383idnatFEI ng a
second end cognecses sdAngentiay | 40 theiaXisraatud, theiaogake (42), said
20 nean line bein _deflneaab a} leﬂft one curve%@ﬁgr i on gresentlng a
radius of curVAMRFES1 A2 VT s 4 o3 Wit yEOR ié:h?a)se ?fon of said
duct - f or m ng coeanst (&) tdecieass tigort egudl asf yrlovestaind eabtrdbdd fonf its

| ength fromi L rs 50a o-its second end ngd- 4 hat it
further conpr%@%é%’-éa.gggégfw%%% ;%%dm%%%%%%ﬁ éﬁéé@§§i?%f e%%%%n sai d
mechani ci® t oobo 3838 Wi i Fudd ahy imdtgedrssur 634 sai and ciraniet ebevall ,
connected firgstd yb&&yt%\é%ﬂégét endb of S i.dpcte { O Mg, Peapgz  50) and

secondly to a chanber di sposed at the bottomend of said injection
head; and - @CHHEFD| tRrelyarife (I8)1niRerpbiert Hets@en! ste 2 E¥aAnber (56)

and the pipe f8Medoind esdi NHgi Saked , neehanical £ A ng Ie@ns ANsHN) £6£1 ON

head accor ding Lo &l alm & charact ofl

éf%ﬁ;e to the inlet of said

15 nozzle, said injection head being characterized in that
said duct-forming means (50} present a mean line (L)
having a first end connected to the bottom end of the
ligquid feed pipe (34) and having a second end connected
tangentially to the axis xx' of the nozzle (42), said

20 mean lire being defined by at least one curved portion
presenting a radius of curvature that varies
continucusly, the right section of said duct-forming
means (50) decreasing regularly over at least half of its
length from its first end (50a) to its second end (50b),

25 and in that it further comprises:

- at least one feed channel (52, 54} for feeding
sald mechanical tool (38) with fluid under pressure, said
channel being connected firstly to the first end of the
duct-forming means (50) and secondly to a chamber (56}

30 disposed at the bottom end of said injection head; and

- a controllable valve (58) interposed between said
chamber (56) and the pipe (84) for feeding said
mechanical tool.

35 2. An injection head according to claim 1, characterized
in that said duct-forming means (50) comprise a first

fraction (44) that is substantially rectilinear extending



in that said duct-form ng nmeans (50) conprise a first fraction (44) that
is substantially rectilinear extending 13 along the |ongitudinal axis (XX )
of said injection head (30) and extending the feed pipe (34) of the string
of rods, a second fraction (L1) having a3rean |line that presents a point
of inflection (1), and a third fraction 5 (L2) whose nean |ine presents
curvature of constant sign. 3. An injection head according to claim1l or

cl ai Im 2, | _'chaa_rmﬂ@t}mc&dﬂgltmaiiﬁelme 2 S Qil}%)‘s}?idif NezZd eirlijdé’at;ﬁn Q‘iea).&a} d
nozzles lies a ne_.ort hogo to the . ngi t udi nal axis ') O
said injectio eaag’?gf}{tﬁ{lqﬁr{?%cqia}?eontoﬁfecgcpja‘%eco&ﬁ%ngogotqﬁ a%ﬁjflé Sk
charact eri zedrods, tdhateddnd nittamteisort WL ¥ leéthwyimpesa (eyn Snd arhdteedi ng
sai d nechani ( . a figst f_ sajd pi i ng.: cted to
the first fr%?%ér%{)é(sdfﬁ%?l%aidd{ et o%rﬁrggeﬂrr’eaaﬁfgq bag.g}%ngt?njf%c |loénr?head

accordi nP t o Chdli Mpse Higaetlerie RFessntshAusaE it rednRINbe?1P56) i s
di sposed on the 20 longitudinal axis of said injection head. 6. An

i njection head accordjng to an ne of clains 1 to 5, characterized in
that said corﬂ‘ro%afﬁ?jeecsﬂ%q}%aéf a%fd?ﬁffli%st% Fe™ (B BT SR A" novi ng
shutter nmembethdE6)t 25 adbsin st i e |ax0OGT Gddedl Myzile (4Dwef of quid
f1ow ng thro%é%odzyfésvelies in a plane orthogonal to the

10 longitudinal axis (XX'} of said injection head.

4. An injection head according to claim 2, characterized

in that it includes two feed pipes (52, 54} for feeding

said mechanical toocl (38), a first end of said pipe being
15 connected to the first fraction (44) of said duct-forming

means.

5. An injection head according to claim 4, characterized
in that said internal chamber (56) is disposed on the

20 longitudinal axis of said injection head.

6. An injection head according to any one of claims 1 to

5, characterized in that said controllable wvalve {58)

comprises a seat (64) and a moving shutter member (66)
25 whose position is controlled by the flow of liquid

flowing through said wvalve.



