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Description

[0001] Thisinvention relates to apparatus for cleaning
well tubular members downhole, and more particularly
to a downhole cleaning tool having a rotary milling head
with fluid discharge nozzles for cleaning deposits from
the tubular bore.

[0002] Downhole rotating jetting heads have been
used to remove deposits from well tubular members.
Fluid jetting heads driven by impulse motors, such as
offset nozzles or turbines, tend to generate low drive
torque. This makes the heads susceptible to stalling by
deposit cuttings or by deposit bridges. Further, when the
head stalls, no signal is given to surface that the head
is not rotating. Further, jetting heads are most efficient
when cleaning radially rather than axially, particularly for
drilling through deposit bridges. Therefore, multiple runs
into a well are often required to fully remove the depos-
its; first running a positive displacement motor (PDM)
with a milling head to remove bridges followed by a run
with a radial jetting tool to remove wall deposits.
[0003] United States Patent no. 4,705,107 dated No-
vember 10, 1987 shows a rotating cutting tool driven by
a fluid turbine motor with fluid nozzles to assist in re-
moving deposits from the tubular bore. However, spent
fluid used for driving the turbine motor is utilized for the
fluid nozzles and a flexible connection is provided be-
tween the cutting head and the fluid turbine motor which
substantially limits the torque transmitted to the cutter.
Further, no blades or cutting elements are provided on
the lower end of the cutting tool for penetrating any
bridge deposits.

[0004] Itis desired that a milling head rigidly connect-
ed to the motor be provided with milling elements pro-
jecting downwardly from the lower end of the head along
the axis of rotation for penetrating deposits bridging the
tubular bore.

[0005] US 3,133,603 describes a turbodrill wherein
unspent drilling fluid that bypasses the turbine feeds cer-
tain of the jetting nozzles at the drill bit.

[0006] Further, it is desired that fluid jets be provided
adjacent the upper end of the milling elements on the
milling head to assist in the cleaning of the deposits from
the tubular bore after milling with unspent power fluid
being available for the fluid jets.

[0007] The present invention is directed to a down-
hole cleaning tool having a rotating milling head with flu-
id jet nozzles receiving power fluid. The power fluid is
discharged radially from jet nozzles on a combined fluid
jetting and milling head (jet/milling head) adjacent mill-
ing elements projecting from the head and removes de-
posits outside the hole drilled by the milling head. The
milling elements on the milling head extend along the
lower end of the milling head across the axis of rotation
for drilling a hole through a deposit bridging the tubular
bore and the fluid jet streams discharged from jet noz-
zles above the milling elements are highly effective in
removing any deposits remaining after the milling ac-
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tion. Additional fluid jets may be provided adjacent the
lower end of the milling head.

[0008] A fluid motor is utilized for rotating the jet/mill-
ing head and a major portion of the power fluid is nor-
mally directed to the fluid motor for rotating or driving
the fluid motor. The remainder of the power fluid flows
unimpeded to the jet nozzles for discharge radially at a
relatively high velocity against the inner periphery of the
adjacent tubular member. The spent fluid which was di-
verted to the fluid motor for rotation of the jet/milling
head rejoins the power fluid downstream of the fluid mo-
tor for discharge from the jet nozzles with the power flu-
id.

[0009] Normally, if the jet/milling head is not stalled or
milling, the pressure drop through the fluid motor is rel-
atively low (7 kg/cm?2) (100 psi) and the remainder of the
pressure drop across the tool is across the nozzles. In
the event the head begins to stall or to mill, the pressure
drop across the fluid motor increases to about 28 kg/
cm?2 (400 psi), for example, providing an increase in total
tool pressure drop at a constant flow rate. This gives a
stall indication at surface and the flow rate may be re-
duced to acceptable levels. The increased pressure
drop across the fluid motor develops significant torque,
such as at least about 6.9 kgm (50 ft.-Ibs.), which should
free the stuck head (followed by a pressure drop across
the tool) or allow milling of a bridge.

[0010] Coiled tubing is normally used for servicing of
wells to remove scale and other downhole deposits on
the wells of the well tubular members. The cleaning fluid
is injected in the coiled tubing and flows downwardly to
the bottom hole assembly or tool which includes the fluid
motor and jet/milling head. The power fluid is split be-
tween flow through the motor and flow through a bypass
port through the rotor thereby giving improved speed
control. The two split flows combine downstream of the
motor and flow to the jetting nozzles. The amount of by-
pass flow is controlled by using properly sized orifices
in the bypass passage to the motor. In the event the
head stalls due to jamming or encountering a bridge, the
available pressure drop across the motor (and therefore
the torque) is limited by the pressure drop through the
bypass port caused by the increased flow through the
bypass port after stall.

[0011] The jet/milling head of a generally frusto-con-
ical shape includes milling elements or inserts projecting
from the outer surface of the milling head including the
rounded lower end of the head and are particularly ef-
fective in breaking through a bridge across the tubular
bore. Radially directed fluid discharge nozzles are po-
sitioned on the jet/milling head adjacent the upper ends
of the milling elements for the radial discharge of high
pressure cleaning fluid directly against the deposits in
the tubular member after the milling elements have con-
tacted the deposits. Fluid discharge nozzles are provid-
ed on the lower rounded end of the jet/milling head for
the downward discharge of high velocity fluid against the
deposits prior to engagement of the deposits by the mill-
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ing elements. The lower nozzles are effective also for
the transport of milled cuttings upwardly above the fluid
jetting and milling head.

[0012] It is an object of the invention to provide a
cleaning tool for cleaning deposits from a downhole tu-
bular member which has a combined fluid jetting and
milling head with high velocity jet nozzles positioned
above projecting milling elements for removing the de-
posits from the tubular bore of the tubular member.
[0013] Another object of the invention is to provide a
cleaning tool having a lower fluid jetting and milling head
with milling elements projecting from the rounded lower
end of the head and fluid discharge nozzles adjacent
the lower end of the milling elements for the discharge
of high velocity cleaning fluid directly against the depos-
its prior to engagement of the deposits by the milling
elements.

[0014] A further object is to provide such a cleaning
tool having a fluid motor for rotating the jet/milling head
with the power fluid divided between a passage for driv-
ing the motor and a bypass passage through the rotor
of the fluid motor thereby permitting power or unspent
fluid to flow to the jet nozzles.

[0015] Other objects, features, and advantages will
be apparent from the following specification and draw-
ings.

Brief Description of the Drawings

[0016]

Figure 1 is an elevational view, partly schematic, of
the cleaning apparatus of the present invention
showing a cleaning tool supported by coiled tubing
downhole within a tubular member for cleaning de-
posits from the tubular bore;

Figure 2 is an enlarged sectional view of the upper
end portion of the cleaning tool including the hy-
draulic fluid motor for rotating the cleaning tool;

Figure 3 is a section taken generally along the line
3-3 of Figure 2;

Figure 4 is an enlarged sectional view forming gen-
erally a continuation of Figure 2 and showing the
lower end portion of the cleaning tool including a
combined fluid jetting and milling head rotated by
the fluid motor; and

Figure 5 is a section taken generally along the line
5-5 of Figure 4.

Description of the Invention

[0017] Referring now particularly to Figure 1, a well is
illustrated having a casing 10 mounted within an earth
formation. Various types of deposits may accumulate on

10

15

20

25

30

35

40

45

50

55

the inner peripheral walls of the casing or tubular mem-
ber 10 such as paraffin, silicates, carbonates, and sul-
phate, for example. Coiled tubing shown generally at 12
is normally used for servicing of wells. A reel 14 for the
coiled tubing 12 stores the coiled tubing and permits un-
reeling of the coiled tubing 12 through a guide 16 ex-
tending to an injector 18 for inserting coiled tubing 12
downhole within the tubular member 10.

[0018] A cleaning tool generally indicated at 20 is con-
nected by a suitable connector 22 to the lower end of
coiled tubing 12. Tool 20 has an outer housing 24 and
a suitable check valve (not shown) may be positioned
within outer housing 24 to restrict backflow of fluids, as
desired. Tool 20 includes a hydraulic fluid motor gener-
ally indicated at 26 having a shaft or mandrel 27 extend-
ing therefrom connected to a lower combined fluid jet-
ting and milling head (jet/milling head) generally indicat-
ed at 28.

[0019] As shown in Figure 2, hydraulic fluid motor 26
has an outer stator 30 secured to housing 24 and re-
ceiving a rotor 32 having a central bore 34 therethrough
and closed at its lower end at 36 by shaft 28. Central
bore 34 provides a bypass fluid passage for fluid to by-
pass motor 26 and has an upper inlet nozzle 37 defining
a bypass port or opening 38 for central bore 34. An an-
nular flow passage 39 is provided between rotor 32 and
stator 30. Rotor 32 has fins or blades extending out-
wardly into flow passage 39 and contacted by the down-
ward flow of power fluid in annular passage 39 of rotor
32 thereby to rotate rotor 32 and shaft 27. Thus, the flow
of fluid flowing downwardly in coiled tubing 12 is divided
adjacent the upper end of rotor 32 into bypassing fluid
flowing through port 38 and central bore 34, and fluid
flowing downwardly in annular passage 39 outside of
rotor 32 and engaging fins or blades on rotor 32 extend-
ing into passage 39 for rotation of rotor 32. The bypass
fluid entering bore 34 flows outwardly from bore 34
through ports 40 into the annulus 42 between shaft 27
and housing 24 where it joins the spent fluid flowing
downwardly from annular passage 39 about rotor 32.
The arrangement of fluid motor 26 is shown in Figure 2
primarily schematically and various embodiments of flu-
id motors may be utilized in a satisfactory manner to pro-
vide bypass fluid.

[0020] Normally the fluid pressure drop through fluid
motor 26 is relatively low, such as 7 kg/cm?2 (100 psi),
for example, and the remainder of the pressure drop oc-
curs at the fluid discharge nozzles for jet/milling head
28. In the event the jet/milling head 28 stalls due to jam-
ming or encountering a bridge across the tubular bore,
a large fluid pressure drop occurs at the hydraulic motor
26 and an increased fluid flow occurs through the by-
pass passage 34.

[0021] It may be desirable in order to increase the
torque for rotor 32 to provide an increased fluid flow to
rotor 32 and a suitable valve member (not shown) re-
sponsive to a selected fluid pressure differential may be
positioned within bypass port 38 and upon actuation of
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the valve member by an increased fluid pressure differ-
ential an increased fluid flow may be provided to annular
passage 39 for rotating rotor 32. Upon an increase in
the fluid pressure differential, the valve member would
move to restrict the flow of fluid through bypass passage
34 thereby diverting most of the fluid through annular
passage 39 outside rotor 32 for rotating rotor 32 and
shaft 27 thereby to provide increased torque to fluid jet-
ting and milling head 28. When head 28 becomes free,
a decrease in circulation pressure occurs and the by-
pass valve member would return to its original position
in which the predetermined fluid split is provided be-
tween bypass fluid moving through bypass passage 34
and power fluid for driving rotor 32.

[0022] Shaft27 has a lower end portion 44 with a cen-
tral bore 46 and fluid from annulus 42 flows through port
47 into central bore 46. Lower end portion 44 has an
externally threaded lower end. Head 28 has an upper
cap 48 and an internally threaded sleeve 52 extending
upwardly from cap 48 is threaded onto shaft 27 for ro-
tation therewith. Shaft 27 is mounted for relation on
spaced bearings 51 between shaft 27 and outer housing
24. Upper bearing 51 blocks the downward flow of fluid
in the annulus between shaft 27 and outer housing 24.
Outer housing 24 has an end drift ring or hood 50 thread-
ed thereto for receiving end cap 48 of head 28 therein.
Hood 50 has an inwardly extending guide 53 adjacent
shoulder 55 for contacting end cap 48 to minimize ec-
centric movement of head 28 during rotation thereof.
[0023] Fluid jetting and milling head 28 has a bore 56
in a tapered body extending to a rounded or hemispher-
ical end nose 60 on the lower end of head 28. Bore 56
forms a continuation of bore 46. Fluid jetting and milling
head 28 is generally frusto-conical in shape to define a
tapered outer surface 59 extending upwardly from
rounded end nose 60. A plurality of randomly spaced
milling elements orinserts 62, preferably formed of tung-
sten carbide, are embedded in head 28 and project out-
wardly from outer surface 59 of head 28. A plurality of
lowermost milling inserts 64 are embedded in rounded
nose 60 adjacent the rotational axis of head 28 and
project outwardly from the outer surface of nose 60
thereof to mill effectively a hole in a deposit bridging the
tubular bore.

[0024] Referringto Figures 4 and 5, radially extending
fluid passages 70 extend radially through jet/milling
head 28 from bore 56 for a radial discharge of fluid di-
rectly against the deposit 29. While six fluid passages
70 are shown in the drawings, any desired number of
fluid passages 70 may be provided, and a pair of op-
posed fluid passages 70 is preferred. A discharge noz-
zle 72 having a port or jet 74 is threaded within each of
the lateral passages 70 above milling elements 62. Noz-
zles 72 are positioned closely adjacent drift ring 50 with
the centerline of nozzles 72 preferably about 6.4 mm (%
inch) below drift ring 50. Satisfactory results may be ob-
tained with the centerline of ports 74 spaced vertically
as much as about 50 mm (2 inches) from drift ring 50.
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Nozzles 72 are preferably spaced laterally from the in-
ner periphery of tubular member 10 a distance between
2 and 10 times the diameter of the port 74. Thus, a spac-
ing between about 9.5 mm - 31.8 mm (3/8 inchto 1 %
inch) is preferred.

[0025] A pair of lower discharge ports 78 communi-
cating with bore 56 are provided adjacent lower milling
elements 64. Ports 78 are preferably positioned at a
twenty (20) degree angle to the longitudinal axis of tool
20 for discharging a fluid jet against the deposit 29 in a
downward direction from milling elements 64. An angle
between about ten (10) degrees and forty-five (45) de-
grees with respect to the longitudinal axis would function
in a satisfactory manner. Suitable nozzles (not shown)
may be positioned within ports 78 if desired. While two
ports 78 are shown in the drawings, a single port 78 is
preferable. Lower milling elements 64 extend over lower
nose 60 so that direct contact is made by milling ele-
ments 64 at the center of any deposit bridge.

[0026] As an example of a satisfactory cleaning tool
20, aflow rate of 207 I/min (1.3 barrels per minute (bpm))
was provided with two nozzles 72 having a port 74 of
3.0 mm (0.12 inch) diameter. A single lower port 78 of
about 3.2 mm (0.125 inch) diameter was utilized. A nor-
mal nozzle pressure of about 119.5 kg/cm? (1700 psi)
was provided for nozzles 72. The fluid motor 26 had a
diameter of about 54 mm (2 1/8 inches) and was rotated
at about 325 revolutions per minute (rpm). The diameter
of head 28 was 38 mm (1.50 inches) and the maximum
milling diameter including milling elements 62 was 44
mm (1.75 inches). Ring 50 for mounting of head 28 was
about 70 mm (2.75 inches) in diameter. A tool 20 in ac-
cord with the above was found to remove effectively soft
and hard deposits from the tubular bore of tubular mem-
ber 10. Head 28 as shown in the drawings is spaced a
relatively small lateral distance from tubular member 10.
In most instances, head 28 would be spaced a greater
distance from tubular member 10.

[0027] Itis apparent that various fluid nozzles may be
provided above and below the milling elements 62 and
64 on fluid jetting and milling head 28. The number and
port sizes of the nozzles would vary dependent primarily
on the type of deposit to be removed from the tubular
bore. Likewise, the amount of bypass fluid bypassing
rotor 32 through rotor bore 32 would vary dependent pri-
marily on the type of deposit to be removed. A plurality
of nozzles 37 having different sizes of ports 38 may be
provided with a desired port size selected for a desired
amount of bypass fluid.

[0028] While preferred embodiments of the present
invention have been illustrated in detail, it is apparent
that modifications and adaptations of the preferred em-
bodiments will occur to those skilled in the art.

Claims

1. Acleaning tool (20) for removing a deposit (29) from
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the bore of a tubular member (10) having a fluid mo-
tor (26) for rotating an output (27) shaft and a drive
shaft (44) connected to said output shaft (27) for ro-
tation therewith and a combined fluid jetting and
milling head (28) on said tool (20) operatively con-
nected to said drive shaft (44) for rotation and hav-
ing a lower nose (60) constructed and arranged to
penetrate a deposit (29) bridging the bore of said
tubular member (10), said combined fluid jetting
and milling head (28) having a fluid passage (56) in
fluid communication with said fluid motor (26), said
fluid passage (56) terminating in at least one fluid
discharge jet (78), and a plurality of milling elements
(64) extending outwardly from said head (28) in-
cluding said lower nose (60) for engaging said de-
posit (29), and a second at least one fluid discharge
jet (72) adjacent the upper end of said head (28) in
fluid communication with a fluid passage (70) to re-
ceive fluid from said fluid motor (26) for discharge
from said jet (72) above said milling elements (64)
for removal of said deposit (29) from the tubular
member (10), wherein said tool (20) is character-
ized by an outer housing (24) in which said drive
shaft (44) and said head (28) are mounted for rela-
tive rotation, and wherein a hood (50) is mounted
on the lower end of said housing (24); said head
(28) having an upper end portion (48) received with-
in said hood (50) and contacting said hood (50) to
minimize relative eccentric rotation of said head
(28).

The cleaning tool (20) as set forth in claim 1 further
characterized by a passage (34) through said fluid
motor (26) to deliver unspent fluid to said discharge
jets (72, 78).

The cleaning tool (20) as set forth in claim 1 or in
claim 2 wherein said combined fluid jetting and mill-
ing head (28) has a generally frusto-conical outer
surface and said lower nose (60) has a rounded
lower end surface of a generally hemispherical
shape, and said milling elements (64) are embed-
ded in said head (28) and project outwardly from
said frusto-conical outer surface and said nose (60).

A cleaning tool (20) as set forth in any of the pre-
ceding claims wherein said at least one fluid dis-
charge jet (78) is provided in said nose (60) for dis-
charge of cleaning fluid downwardly against said
deposit (29) prior to engagement of said milling el-
ements (64) with said deposit (29).

A cleaning tool (20) as set forth in any of the pre-
ceding claims wherein the fluid motor (26) is a hy-
draulic fluid motor having an inner rotor (32) and
outer stator (30) arranged in concentric relation and
defining a fluid flow passage (39) therebetween for
the downward flow of power fluid to rotate the rotor
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(32), said rotor (32) having a central bore (34) and
an upper entrance port (38) for the central bore (34)
for defining a fluid bypass passage to permit power
fluid to bypass the motor (26).

An apparatus for removing deposits (29) from a
downhole tubular member (10) comprising a clean-
ing tool (20) according to any of claims 1 to 5, po-
sitioned downhole in the tubular member (10) adja-
cent a deposit (29) to be removed, and a coiled tub-
ing string (12) extending from a surface location
having a lower end connected to the cleaning tool
(20) and supporting the cleaning tool (20) for move-
ment along the tubular member (10).

The apparatus as set forth in claim 1 wherein said
at least one fluid discharge jet (78) is mounted on
said upper end portion (48) or said head (28) below
said hood (50).

The apparatus as set forth in claim 1 wherein a pair
of radially directed opposed fluid jets (72) are
mounted on said upper end portion (48) of said
head (28) below said hood (50) and above said mill-
ing elements (64).

Patentanspriiche

1.

Reinigungswerkzeug (20) zum Entfernen von Abla-
gerungen (29) aus der Bohrung eines rohrférmigen
Elements (10), das umfaf3t: einen Fluidmotor (26),
der eine Abtriebswelle (27) und eine Antriebswelle
(44), die mit der Abtriebswelle (27) drehfest verbun-
den ist, dreht, und einen kombinierten Fluidaus-
stol3- und Fraskopf (28) an dem Werkzeug (20), der
mit der Antriebswelle (44) funktional verbunden ist,
um gedreht zu werden, und eine untere Nase (60)
besitzt, die so konstruiert und beschaffen ist, dal
sie in eine die Bohrung des rohrférmigen Elements
(10) Gberbrickende Ablagerung (29) eindringt, wo-
bei der kombinierte Fluidausstof3- und Fraskopf
(28) einen Fluiddurchla® (56), der mit dem Fluidmo-
tor (26) in einer Fluidverbindung steht und in wenig-
stens einer Fluidausgabedlise (78) endet, mehrere
Fraselemente (64), die sich von dem Kopf (28) nach
aulen erstrecken und die untere Nase (60) aufwei-
sen, die mitder Ablagerung (29) in Eingriff gelangen
soll, und wenigstens eine zweite Fluidausgabedise
(72) in der Nahe des oberen Endes des Kopfes (28),
die mit einem Fluiddurchlaf? (70) in einer Fluidver-
bindung steht, um Fluid von dem Fluidmotor (26) zu
empfangen, um es von der Dulse (22) tUber den Fra-
selementen (64) auszustoRen, um die Ablagerung
(29) von dem rohrférmigen Element (10) zu entfer-
nen, umfalt, wobei das Werkzeug (20) gekenn-
zeichnet ist durch ein dueres Gehause (24), in
dem die Antriebswelle (44) und der Kopf (28) fiir ei-
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ne relative Drehung montiert sind, und wobei auf
dem unteren Ende des Gehauses (24) eine Kappe
angebracht ist; wobei der Kopf (28) einen in der
Kappe (50) aufgenommenen oberen Endabschnitt
(48) besitzt, der mit der Kappe (50) in Kontakt ist,
um eine exzentrische Relativdrehung des Kopfes
(28) minimal zu machen.

Reinigungswerkzeug nach Anspruch 1, ferner ge-
kennzeichnet durch einen Durchlal3 (34) durch
den Fluidmotor (26), um nicht ausgegebenes Fluid
zu den Ausgabedusen (72, 78) zu liefern.

Reinigungswerkzeug (20) nach Anspruch 1 oder
Anspruch 2, bei dem der kombinierte FluidausstoR3-
und Fraskopf (28) eine im allgemeinen kegel-
stumpfférmige duRere Oberflache besitzt, die unte-
re Nase (60) eine abgerundete untere Stirnflache
mit im allgemeinem halbkugelférmiger Gestalt be-
sitzt und die Fraselemente (64) in den Kopf (28) ein-
gebettet sind und von der kegelstumpfférmigen
Oberflache und von der Nase (60) nach auf3en vor-
stehen.

Reinigungswerkzeug (20) nach einem der vorher-
gehenden Anspriiche, bei dem die wenigstens eine
Fluidausstof3dise (78) in der Nase (60) vorgesehen
ist, um Reinigungsfluid nach unten gegen die Abla-
gerung (29) auszustofRen, bevor die Fraselemente
(64) mit der Ablagerung (29) in Eingriff gelangen.

Reinigungswerkzeug (20) nach einem der vorher-
gehenden Anspriche, bei dem der Fluidmotor (26)
ein Hydraulikfluidmotor ist, der einen inneren Rotor
(32) und einen duleren Stator (30) besitzt, die kon-
zentrisch angeordnet sind und dazwischen einen
FluidstromungsdurchlaR® (39) fiir die Abwartsstro-
mung von Antriebsfluid zum Drehen des Rotors (32)
definieren, wobei der Rotor (32) eine Mittelbohrung
(34) und einen oberen EinlaRanschluf (38) fur die
Mittelbohrung (34) besitzt, um einen Fluidneben-
durchlal zu definieren, der dem Antriebsfluid er-
moglicht, den Motor (26) zu umgehen.

Vorrichtung zum Entfernen von Ablagerungen (29)
aus einem rohrenférmigen Bohrlochelement (10),
die ein Reinigungswerkzeug (20) nach einem der
Anspriiche 1 bis 5 umfaf3t und im Bohrloch im roh-
renférmigen Element (10) in der Nahe einer zu ent-
fernenden Ablagerung (29) positioniert ist, und ei-
nen gewundenen Rohrstrang (12) umfaft, der sich
von einem Ort auf der Oberflache erstreckt und ein
unteres Ende besitzt, das mit dem Reinigungswerk-
zeug (10) verbunden ist und das Reinigungswerk-
zeug (20) unterstltzt, damit es sich langs des rohr-
férmigen Elements (10) bewegt.

Vorrichtung nach Anspruch 1, bei der die wenig-
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stens eine FluidausstofRdiise (78) an dem oberen
Endabschnitt (48) oder an dem Kopf (28) unter der
Kappe (50) angebracht ist.

Vorrichtung nach Anspruch 1, bei der ein Paar ra-
dial orientierter, gegeniberliegender Fluiddisen
(72) an dem oberen Endabschnitt (48) des Kopfes
(28) unter der Kappe (50) und Uber den Frasele-
menten (64) angebracht sind.

Revendications

Outil de nettoyage (20) pour nettoyer un dép6t (29)
de l'alésage d'un élément tubulaire (10) comportant
un moteur a fluide (26) pour faire tourner un arbre
de sortie (27) et un arbre d'entrainement (44) con-
necté audit arbre de sortie (27) pour tourner avec
celui-ci et une téte combinée d'éjection de fluide et
de fraisage (28) disposée sur ledit outil (20), con-
nectée en fonctionnement audit arbre d'entraine-
ment (44) pour la rotation et ayant un nez inférieur
(60) construit et agencé pour pénétrer dans un dé-
pot (29) colmatant I'alésage dudit élément tubulaire
(10), ladite téte combinée d'éjection de fluide et de
fraisage (28) comportant un passage a fluide (56)
en communication fluidique avec ledit moteur a flui-
de (26), ledit passage a fluide (56) aboutissant a au
moins un jet d'éjection de fluide (78), et une pluralité
d'éléments de fraisage (64) s'étendant extérieure-
ment depuis ladite téte (28) comprenant ledit nez
inférieur (60) pour s'engager dans ledit dépét (29),
et au moins un deuxiéme jet d'éjection de fluide (72)
adjacent a I'extrémité supérieure de ladite téte (28)
en communication fluidique avec un passage a flui-
de (70) pour recevoir le fluide provenant dudit mo-
teur a fluide (26) pour son éjection par ledit jet (72)
au-dessus desdits éléments de fraisage (64) pour
le nettoyage dudit dép6t (29) de I'élément tubulaire
(10), dans lequel ledit outil (20) est caractérisé par
un logement extérieur (24) dans lequel ledit arbre
d'entrainement (44) et ladite téte (28) sont montés
pour produire une rotation relative, et dans lequel
un chapeau (50) est monté sur I'extrémité inférieure
dudit logement (24) ; ladite téte (28) ayant une par-
tie d'extrémité supérieure (48) accueillie dans ledit
chapeau (50) et en contact avec ledit chapeau (50)
pour minimiser la rotation excentrique relative de la-
dite téte (28).

Outil de nettoyage (20) selon la revendication 1, ca-
ractérisé en outre par un passage (34) a travers
ledit moteur a fluide (26) pour délivrer le fluide en-
core sous pression auxdits jets d'éjection de fluide
(72, 78).

Outil de nettoyage (20) selon la revendication 1 ou
la revendication 2, dans lequel ladite téte combinée
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d'éjection de fluide et de fraisage (28) a une surface
extérieure généralement en tronc de céne et ledit
nezinférieur (60) a une surface d'extrémité inférieu-
re arrondie, de forme généralement hémisphéri-
que, et lesdits éléments de fraisage (64) sont en-
castrés dans ladite téte (28) et s'étendent extérieu-
rement a partir de ladite surface extérieure en tronc
de cone et dudit nez (60).

Outil de nettoyage (20) selon I'une quelconque des
revendications précédentes, dans lequel ledit au
moins un jet d'éjection de fluide (78) est prévu dans
ledit nez (60) pour éjecter le fluide nettoyant vers le
bas contre ledit dépbt (29) avant 'engagement des-
dits éléments de fraisage (64) dans ledit dépot (29).

Outil de nettoyage (20) selon I'une quelconque des
revendications précédentes, dans lequel ledit mo-
teur a fluide (26) est un moteur a fluide hydraulique
ayant un rotor intérieur (32) et un stator extérieur
(30) agencés en relation concentrique et définis-
sant entre-eux un passage d'écoulement de fluide
(39) pour I'écoulement vers le bas du fluide d'en-
trainement afin de faire tourner le rotor (32), ledit
rotor (32) ayant un alésage central (34) et un orifice
d'entrée supérieur (38) pour I'alésage central (34)
afin de définir un passage de dérivation de fluide
pour permettre au fluide d'entrainement de contour-
ner le moteur (26).

Dispositif pour nettoyer des dépdts (29) d'un élé-
ment tubulaire de puits (10) comportant un outil de
nettoyage (20) selon I'une quelconque des reven-
dications 1 a 5, positionné au fond dans I'élément
tubulaire (10), en position adjacente a un dépét (29)
a nettoyer, et un tuyau enroulé (12) s'étendant de-
puis un emplacement situé en surface, dont I'extré-
mité inférieure est connectée a l'outil de nettoyage
(20) et qui supporte I'outil de nettoyage (20) pour
permettre le mouvement de celui-ci le long de I'élé-
ment tubulaire (10).

Dispositif selon la revendication 1, dans lequel ledit
au moins un jet d'éjection de fluide (78) est monté
sur ladite partie d'extrémité supérieure (48) de ladi-
te téte (28) sous ledit chapeau (50).

Dispositif selon la revendication 1, dans lequel une
paire de jets de fluide opposés, dirigés dans le sens
radial (72) est montée sur ladite partie d'extrémité
supérieure (48) de ladite téte (28) au-dessous dudit
chapeau (50) et au-dessus desdits éléments de
fraisage (64).
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