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HYDRAULC CONTROL CLUTCH DEVICE 
EQUIPPED WITH A GUIDE TUBE AND 

METHOD FOR PRODUCING SUCH ATUBE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a declutching device for 
a clutch, in particular for a mechanical diaphragm clutch for 
a motor vehicle. 
More particularly, the invention relates to a hydraulically 

controlled declutching device comprising a clutch release 
bearing which is adapted to act on the declutching device of 
the clutch, Such as a diaphragm, and carried by a piston 
which is mounted for axial movement, an axially oriented 
blind cavity defined between a part, referred to as the fixed 
part and comprising an external body and an internal tube 
guide which are mounted concentrically, wherein the piston 
Slides axially along the tube guide and penetrates into the 
blind cavity so as to define with the piston a variable volume 
chamber. 

The invention also relates to a method of making the tube 
guide. 

2. Description of the Related Art A declutching device of 
this kind with hydraulic control through the piston is 
described in the document FR-A-2 730 532. 

In the latter, the blind cavity is bounded by the tube guide, 
or guide tube, and by the external body. 

The Said tube has a plate portion at its rear end. The plate 
portion is gripped between the external body and the fixed 
part. 
A Seal is interposed between the plate portion of the tube 

guide and the external body, so as to seal the cavity. The 
axially oriented annular blind cavity is therefore difficult to 
Standardise. In order to overcome this drawback in a simple 
and inexpensive way, recourse may be considered to a 
Solution of the same type as that described in the document 
FR-A-2531164, that is to say delimiting the axially oriented 
blind annular cavity by the guide tube, which for this 
purpose has a base portion that joins an outer tube to an inner 
tube, which has the greater length. 

This may be achieved by press-forming from sheet metal. 
Such an arrangement is not entirely Satisfactory because 

the coaxiality between the outer tube and the inner tube is 
not as good as is desired. In addition, the inner and outer 
faces of the inner and outer tubes respectively are not as 
Smooth as desired. 

SUMMARY OF THE INVENTION 

An object of the present invention is to overcome these 
disadvantages in a simple and inexpensive way. It is there 
fore an object of the invention to provide good coaxiality 
between the outer and inner tubes. 

Yet another object of the invention is to obtain good 
quality in the faces of the inner and outer tubes for guiding 
the piston. According to the invention, the guide tube is 
obtained by a method of impact drawing from a slug, which 
is preferably of an aluminium based material. In another 
version, the Slug is of a magnesium based material or mild 
Steel, or brass, or copper or any other malleable material. 
The method calls for at least one punch and a die for 
deforming the Slug, which is Solid, or which in another 
version has a central hole, in order to cause the metal of the 
latter to flow in a guided manner. 

In this way, good coaxiality between the inner tube and 
the outer tube are obtained, the respective outer and inner 
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2 
faces of these tubes having a low roughneSS which enables 
the Seal of the piston to be protected. 

In general terms, a guide tube is obtained with good 
precision and with good geometrical quality without any 
repeat operation on the component. 

It is possible easily to obtain a difference in thickness 
between the outer tube and the inner tube by adjusting the 
size of the punch and the die. The base of the cavity may 
have the desired form and the desired thickness, especially 
by deforming the Slug to a greater or lesser extent with the 
aid of the punch and by profiling the die. 
The base portion may then have a greater thickness than 

the inner and outer tubes. The external body may be separate 
from the guide tube. In another version, using the method 
according to the invention, the body is integral with the 
guide tube, which includes means for fastening it to the fixed 
part of the vehicle. 

In a first embodiment, the drawing operation consists of 
a first operation, which produces a cylindrical cup, and then 
a Second operation of deep drawing the base of the cup So 
as to obtain a tube guide with an axially oriented annular 
blind cavity delimited by concentric outer and inner tubes. 
In this case the Slug is Solid. In a Second embodiment, the 
Slug has a central hole So that the guide tube can be obtained 
in a single operation, with the die being then caused to 
penetrate into the hollow punch with the aid of a Second 
punch which Surrounds the first punch, and a collar portion 
can be formed for fastening on the guide tube. The declutch 
ing device is inexpensive. The guide tube may have an outer 
tube the length of which is smaller or the same as that of the 
inner tube. 

Thus, thanks to the invention, the blind cavity can be 
Standardised in a simple and inexpensive way. 

In this connection it is enough to modify the external body 
according to each application, and in particular according to 
the form of the casing on which the external body is fixed. 
The external body may be standardised and be mounted, 

by a bayonet type fitting, on a Soleplate for adapting it to the 
casing. Such a mounting is described for example in the 
document FR-A-2 745 616, the contents of which are 
considered as being annexed to the present invention. It is 
thus possible to standardise both the tube guide and the body 
at the same time. 

In general terms, thanks to the invention, the Supplemen 
tary Seal interposed in the prior art between the body and the 
plate element of the tube guide is omitted. The dangers of 
leaks are thus reduced. 

The blind cavity is deformed less under the effect of 
variations of pressure that occur during the engaging and 
disengaging operations of the clutch, due to the fact that the 
Said cavity is defined by a single member. 

In this way improved guidance of the piston is obtained 
because the deformations of the inner tube of the tube-guide 
for guiding the piston are reduced. The declutching device 
according to the invention is thus more robust. 

In addition, the Seal which is included in the piston at its 
rear end, cooperates only with the tube guide according to 
the invention; that is to Say with a single material, So that the 
choice of material for the Seal is easier. This Seal is more 
reliable. The useful life of the device is also increased and 
the dangers of leaks are reduced. 
The external body is of a mouldable material, for example 

one based on aluminium, or plastics material, So that in all 
cases an inexpensive Solution is obtained which is light in 
weight. The mounting of the body on the tube guide is easy. 
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The body is for example of plastics material formed by 
moulding on the tube guide. 

In another version, the body is of plastics material and is 
mounted by Snap-fitting on the tube guide. 

The tube guide may be provided with recesses or project 
ing elements for preventing it form rotating with respect to 
the body. For example, during the applied moulding 
operation, the material of the body enters into the recesses 
or coats the projecting elements of the tube, Such as preSS 
formed elements. Because of the impact drawing process, 
the projecting elements or recesses, for example in the form 
of notches, are easily obtained. 

Axial arrest of the tube guide is easily achieved, the 
material of the body matching the base of the tube guide and 
coming into engagement with the front end of the outer tube 
of the tube guide. 

In all cases, with clipping or applied moulding, the body 
matches the form of the base portion and of the outer tube 
of the tube guide. 

The body stiffens the tube guide even more, because it is 
in contact with a Surface area of the tube which is larger than 
that in the prior art. 

Deformations of the blind cavity are therefore further 
reduced. The feed duct to the cavity can be perforated before 
the body is mounted, for example by applied moulding, on 
the tube guide. 

This operation also leads to perforation of the tube guide 
to put the cavity into communication with the blind cavity. 

The body carries an inlet into which the feed duct extends. 
The inlet may be formed by moulding with the body, or it 
may be Sealingly attached on the body, for example by 
welding with indirect application of heat, Such as laser type 
welding, or by adhesion with ultraSonic welding. 

It will be appreciated that, because of the drawing opera 
tion in accordance with the invention, a good Surface con 
dition is obtained for the tube guide, which in particular 
favours sliding of the piston and favours the Sealing of the 
piston. 

The piston Seal undergoes more regular wear because the 
lips which it has only cooperate with a single type of 
material, due to the fact that the cavity is formed in the tube 
guide. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The following description illustrates the invention with 
reference to the attached drawings, in which 

FIG. 1 is a view in axial cross section of the hydraulically 
controlled declutching device in accordance with the inven 
tion; 

FIG. 2 is a partial view on a larger scale than FIG. 1, 
showing the input Side of the declutching device; 

FIGS. 3A to 3C show diagrammatically the indirect first 
impact drawing operation in the manufacture of the guide 
tube of the declutching device; 

FIGS. 4A to 4Cshow diagrammatically the deep drawing, 
or direct impact drawing, operation in the manufacture of the 
guide tube, 

FIG. 5 shows diagrammatically the Second operation in 
which the concentric guide tube is sized to length; 

FIG. 6 is a view in axial cross section of the guide tube 
equipped with rotational Stop notches, 

FIG. 7 is a view seen in the direction of the arrow 7 in 
FIG. 6; 

FIGS. 8 and 9 are views similar to FIGS. 6 and 7, for 
another embodiment, with rotational Stop notches, 
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4 
FIGS. 10 and 11 are views identical to FIGS. 6 and 7 with 

the external body of the declutching device attached on the 
concentric guide tube, 

FIGS. 12 and 13 are views identical to FIGS. 8 and 9, with 
the external body of the declutching device attached on the 
concentric guide tube, 

FIGS. 14 and 15 are views in axial cross section, similar 
to FIGS. 10 and 11, showing still further versions as regards 
Sealing; 

FIG. 16 is a half view in axial cross section of a declutch 
ing device in yet another embodiment; 

FIG. 17 is a view in axial cross section of the connecting 
piece equipped with the Sealing ring which Seals the blind 
cavity; 

FIG. 18 is a view in axial cross section of the protective 
bellows equipped with a pressure member, which is part of 
the bellows of the declutching device; 

FIG. 19 is a view, in axial cross section, of the piston of 
the declutching device in a further embodiment; 

FIG. 20 is a view similar to FIG. 19 for yet another 
embodiment; 

FIG. 21 is a view in partial axial cross section of the 
declutching device without the bellows, in a still further 
embodiment; 

FIGS. 22A to 22C are views similar to FIGS. 3A to 3C, 
for yet another embodiment; 

FIGS. 23A to 23C are views similar to FIGS. 3A to 3C for 
a third embodiment of the method; 

FIG. 24 is a view in axial cross section of the guide tube 
in FIGS. 23A to 23C. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 shows a hydraulically controlled declutching 
device for a clutch which in this example is a mechanical 
diaphragm clutch for a motor vehicle, Such as is described 
for example in the document FR-A-2 730532. 
The diaphragm 100 of the clutch accordingly constitutes 

the declutching device of the clutch, on which an actuating 
element 11 of the declutching device is arranged to act. 
The actuating element 11 consists here of the rotating 

outer ring of a ball bearing. This ring is So configured in this 
case that it acts in a thrust mode on the inner end of the 
fingers of the diaphragm 100. 
The inner ring 12 of the rolling bearing is fixed against 

rotation, balls being interposed between the ringS 11, 12. The 
ringS 11, 12 in this example are metal pressings. 

It is of course possible to reverse the Structures, with the 
outer ring of the rolling bearing being fixed against rotation 
while the inner ring of the bearing is then rotatable. 

For more detail, reference should for example be made to 
the above mentioned document FR-A-2 730532. 

Thus, the rotating ring may be of bowed form or flat, So 
as to make point contact with the fingers of the diaphragm 
100. 
The assembly that consists of the rotating ring 11 and 

fixed ring 12 is conventionally called a clutch release 
bearing, 1, which in the present case is arranged to act in a 
thrust mode on the diaphragm 100. 

This bearing 1 is acted on by a control member, which in 
this example is a piston 3 mounted for axial movement along 
a tube guide 4, also referred to as a guide tube. The bearing 
1 is arranged to act on the declutching device 100 of the 
clutch and is carried by the piston 3. 
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More precisely, the hydraulic declutching device shown 
in FIG. 1 is a hydraulically controlled declutching device of 
the concentric type. 

This hydraulic declutching device constitutes the hydrau 
lic receiver of a hydraulic clutch control system. The control 
fluid may be liquid in nature, or may consist of compressed 
air. The method of control is referred to as hydraulic control 
in all cases. 

The device accordingly has an inlet 5, of tubular form in 
this example, on which is connected, in the present case by 
clipping with an elastic Spring clip 16, a pipe 111 connected 
to the output of a master cylinder (not shown), which is 
controlled by the clutch pedal, or, in another example, by an 
actuator including an electric motor coupled to a computer, 
which governs the electric motor in accordance with prede 
termined programmes in order to perform the declutching 
operation. The master cylinder comprises a piston and a 
variable volume hydraulic control chamber. The same is true 
for the receiver, that is to say the declutching device in 
accordance with the invention. 

In the known way, when for example the driver acts on the 
clutch pedal, the piston of the master cylinder is displaced 
axially So as to expel the control fluid towards the receiver 
and to pressurise the hydraulic control chamber of the 
receiver. In this case, the Volume of this chamber increases, 
and the clutch release bearing 1 is, with the piston 3, 
displaced towards the right in FIG. 1 as can be seen in the 
lower part of FIG. 1. In this case the diaphragm pivots and 
relaxes its action on the preSSure plate of the clutch, thereby 
releasing the friction disc of the clutch. 
When the driver releases his action on the clutch pedal, 

the piston of the master cylinder returns to its initial position, 
and the same is true of the piston 3 of the receiver, as can be 
seen in the upper part of FIG. 1. 

The control chamber is then depressurised, with return 
being effected under the action of the diaphragm 100 which 
pushes the clutch release bearing 1 and the piston 3 towards 
the left in FIG. 1. The clutch is then engaged. 
A preloading Spring 48 is arranged to hold the rotating 

ring 11 in permanent engagement on the diaphragm. 
The spring 48 works axially between the body 2 and the 

piston 3. This spring 48 is compressed when the clutch is 
engaged (FIG. 1, upper part), and is extended when the 
clutch is disengaged (FIG. 1, lower part). It will be recalled 
that when the clutch is engaged, a torque is transmitted from 
the engine of the vehicle to the input shaft 101 of the 
gearbox. When the clutch is disengaged, no torque is 
transmitted, given that the friction disc of the clutch is 
mounted in rotation on the shaft 101, and is arranged to be 
gripped between the pressure and reaction plates of the 
clutch under the action of the diaphragm. All of this is well 
known, and is described for example in the document 
FR-A-2 730 532. The clutch mechanism may of course 
include declutching levers acting on coil Springs. It may 
consist of a false diaphragm acting on a Belleville ring. 

In this document, the control fluid is oil, but in another 
version it may consist of compressed air, and it is therefore 
for simplicity that the declutching device according to the 
invention will be referred to as a hydraulically controlled 
declutching device. 

This device is of the concentric type because it is arranged 
for a shaft to pass through it, in this example the shaft 101 
of the gearbox which is indicated in broken lines in FIG. 1. 

The device accordingly has an axial axis of Symmetry 
X-X, with the guide tube 4 surrounding the input shaft 101. 
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6 
AS mentioned above, the device has a variable Volume 

hydraulic control chamber which is bounded by the piston 3, 
movable axially along the tube guide 4. 
The chamber is also bounded by an axially oriented 

annular blind cavity 40 which is arranged to be supplied with 
fluid under pressure from the tubular inlet 5, which is open 
into the cavity 40 in the region of the base portion 41 of the 
latter. The cavity 40 accordingly serves as a receptacle for 
the control fluid and for the piston 3, and more precisely for 
the seal 31 of the latter. The piston 3 thus penetrates into the 
cavity 40. 
The cavity 40 is provided with a port 42 open into the 

internal duct 43 formed in the pipe 111 and inlet 5. This 
cavity 40 is bounded at the rear by its base portion 41 and 
is Sealingly closed at the front by the piston 3. 
The cavity 40 is defined by the tube 4 so as to reduce 

costs. The tube-guide 4 is fixed to a generally tubular body 
2 which forms with the latter the part of the hydraulic 
declutching device which is known as the fixed part. 
The body 2 is so configured as to be fixed on a fixed wall, 

which in this example is the front wall of the casing of the 
clutch or the casing of the gearbox of the vehicle. 

For example, as described in the document FR-2753505, 
a Soleplate is attached on the fixed wall of the vehicle, and 
mounting means of the bayonet type are interposed between 
the body 2 and the soleplate. 

In this example, the body 2 has ears, which cannot be seen 
in FIG. 1, for fastening it with the aid of screws on the fixed 
wall of the vehicle, as described in the document FR-A-2 
730 532 mentioned above. 

In general terms, the body is mounted directly or indi 
rectly on a fixed part of the vehicle. 
The body is made of mouldable material, and is for 

example based on aluminium. 
In this example the body 2 is of mouldable plastics 

material, and the inlet 5 is formed integrally by moulding 
with the body 2. 

The body 2 surrounds the tube guide 4 which is mounted 
inside the body 2. The body 2 is therefore an external body 
with respect to the tube guide 4 which constitutes an internal 
tube. The body 2 and the tube 4 are mounted concentrically, 
having the same axis X-X of axial Symmetry. 
The tube guide 4 is longer in the axial direction than the 

body 2, and accordingly projects axially with respect to the 
body 2, which in this example has a stepped outside diam 
eter So as to define an abutment shoulder 44 for the rear axial 
end of the preloading Spring 48, the other end (i.e. the front 
end) of which bears on the rear face of a generally trans 
versely oriented collar portion 210 which constitutes an 
increment to the thickness of the piston 3 at its free front end. 
The front face of the collar portion acts as an abutment for 

the inner ring 12, and more precisely for an inner radial 
flange of the ring 12 formed at its inner periphery. An axially 
acting Spring 110 holds the internal radial flange in contact 
with the collar portion 210. This spring 110 bears on a 
shoulder, not given a reference numeral, of the piston 3 at the 
front end of the latter. The ring 12, and therefore the bearing 
1, are able to be displaced radially into contact with the 
collar portion 210 under the control of the spring 110, which 
in this example is a Belleville ring. 
The clutch release bearing 1 therefore has a Self-centring 

capability. In another version, the bearing is force-fitted on 
the piston 3 and is therefore not Self-centring. In all cases, 
the bearing 1 is attached axially to the piston 3. 
The preloading spring 48 surrounds the front end 204 of 

the body 2, having the Smallest diameter, and the rear end 
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205 of the body 2, having a larger diameter, has ears for 
fastening it to the fixed wall of the vehicle. The input 5 is 
formed integrally with the rear end 205. 
A protective bellows is provided. This bellows 15 is of 

elastomeric material Such as rubber, and it Surrounds the 
preloading Spring 48 and has beads at each of its ends. The 
front ends of the bellows 15 and preloading spring 48 exert 
a Small force on the diaphragm 100, and are disposed on 
either side of the outer periphery of the collar portion 210, 
which avoids engagement of the spring 48 on the bellows 15 
and makes use of the bearing 1 for immobilising the front 
end of the bellows. The number of components is thereby 
reduced, because conventionally the Spring 48 bears on the 
front end of the bellows 15 through a supplementary com 
ponent. 

It will be noted that the internal radial flange of FIG. 12 
has two portions offset axially and radially with respect to 
each other, So as, respectively, to grip the front end of the 
bellows 15 in contact with the front face of the outer 
periphery of the collar portion 210, and to come into contact 
with the front face of the collar portion 210. 

The piston 3 of tubular form, formed in plastics material 
by moulding, is guided in axial Sliding movement along the 
outer periphery of the tube guide 4, which in this example 
is of metal, and more precisely along an inner tube 407 of 
the tube guide 4. 

The piston 3 has at its inner periphery a sleeve 30. The 
sleeve 30 is fixed to the piston 3 and is in intimate contact 
on its inner periphery with the outer periphery of the tube 
407. 

The material of the sleeve 30, which in this example is a 
plastics material, is So Selected as to have good sliding 
properties. 

The piston 3 carries the actuating element 11 at its free 
front end, as mentioned above. 
At its rear end the piston 3 carries a dynamic Seal 31 

which sealingly closes the blind cavity 40 and therefore the 
variable volume chamber defined by the piston 3 and the 
cavity 40. This seal 31 has lips and is fixed to the rear face 
of a connecting piece 32 of plastics material. This piece 32 
has a front face in the form of a portion of a sphere for 
cooperation with the rear face of the piston, which is in the 
form of a portion of a Sphere complementary to that of the 
piece 32. In another version, the Said faces are frusto 
conical. 

The piece 32 has at its outer periphery an axially oriented 
annular flange 132, which extends with a radial clearance 
above the rear end of the piston 3. 
The flange 132 is formed with oblong holes into which 

there penetrate, with an axial clearance, projections 33 
which project from the outer periphery of the piston 3. Thus, 
an axial and rolling movement is able to take place between 
the piston 3 and the connecting piece 32, which affords 
protection for the seal 31. 

In this connection, the fingers of the diaphragm 100 are 
not all in the same plane, So that the clutch release bearing 
is able to oscillate. Because of these arrangements, in the 
clutch-engaged position the piston 3 is able to be displaced 
with respect to the seal 31. 

Accordingly, there is a facility for displacement between 
the seal 31, fixed to the piece 32, and the piston 3. In another 
version, FIG. 21, the structures are reversed, with the 
projections 133 being part of the piece 32 So as to penetrate 
with axial and radial clearances into a groove 233 in the 
piston. 
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8 
The guiding inner tube 407 has at its front end a groove 

for receiving a circlip 45 which constitutes an axial abut 
ment for the piston 3 and prevents escape of the seal 31 from 
the cavity 40. In addition, it enables an assembly which can 
be handled and transported to be created before being fitted 
on the vehicle, with the piston 3 being unable to escape 
under the action of the preloading Spring 48. 

The bellows 15 prevents contamination of the blind cavity 
40 by pollutants. 
The hydraulic control device according to the invention is 

inexpensive and light in weight. It enables the blind cavity 
40 to be standardised, and the body 2 to be adapted to 
various vehicles. This solution enables the number of seals 
to be reduced. 

This is due to the fact that the blind cavity 40 is made in 
the guide tube, or tube guide, 4. 

This guide tube 4 is made in accordance with the inven 
tion by impact drawing with the aid of at least one punch and 
die, carrying a Solid or hollow Slug of malleable material. 

In FIG. 1 this drawing process is carried out in two 
operations, namely (FIGS. 3A and 3C) a first operation of 
indirect impact drawing, and a second operation (FIGS. 4a 
to 4C) of deep drawing or direct impact drawing. 
The tube 4 is formed from a solid slug 402, which in this 

example is made of aluminium. 
The operations are carried out in the press, preferably 

cold, with the aid of a moving punch with a rounded end, and 
a fixed die. 

During the first operation, the Slug 402, which is circular, 
is converted into a cylindrical cup 403. 
More precisely, the slug 402 is placed in a first die 401 

which is hollow in the centre (FIG. 3A), and a first punch 
401, the size of which is Smaller than the recess in the die 
401, is driven downwards to deform the slug 402 and so 
form a cup (FIG. 3B). 
The punch 400 and the cup 403, which is of cylindrical 

form due to the annular space that exists between the 
cylindrical outer periphery of the punch 400 and the cylin 
drical lateral contour of the blind recess 404 in the die 401, 
are raised. 

At the end of the first operation, the cup 403 therefore 
comprises an outer tube 405 and a base portion 406 which 
is thicker than the tube 405. The cup 403 is subsequently 
turned over. 

During the Second operation, the cup, having been turned 
over, is disposed in a fixed Second die which comprises two 
concentric tubular parts 501, 502. These two parts 501, 502 
define between them an annular space in which the outer 
tube 405 is lodged (FIG. 4A). 
A tool 503 is present at the base of the die 501, 502 and 

is able to be displaced axially in a complementary manner in 
the internal bore 504 of the internal tubular part 502 of the 
die 501, 502, which is accordingly hollow in the centre. 
A second punch 500 is also provided above the die 501, 

502, and this die too can be displaced within the bore 504. 
An annular clearance is arranged between the outer periph 
ery of the punch 500 and the contour of the bore 504. 
Thus the punch 500, during its descent, is brought into 

contact with the base portion 406 of the cup, and it displaces 
the material of the base portion 406 So as to form an inner 
tube 407 connected to the outer tube 405 through an annular 
base portion 401 oriented transversely with respect to the 
axial axis of Symmetry X-X of the hydraulic declutching 
device in accordance with the invention. 
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The punch 500 is then raised, and then the tool 503, which 
constitutes an ejector for extracting the tube-guide 4, is also 
raised, the tube guide 4 thus comprising an inner tube 407 
surrounded by an outer tube 405 of shorter axial length than 
the inner tube 407, and an annular base portion 41 joining 
the tubes 405 and 407 together. 

The base portion 41 is joined to the tubes 407 and 405 
through rounded portions 408, 409 respectively. 

These rounded portions 408, 409 are obtained due to the 
form of the upper end of the inner part 502 of the die 501, 
502, and they enable the body 2 to hold the tube guide 4 
Satisfactorily. 

By giving another form to the Said upper end, another 
form, for example inclined, for the base portion could be 
obtained which would thus not necessarily extend trans 
versely. It will be appreciated that the deformation of the 
Slug 402, leading to flow of material and displacement of the 
material of the base portion 406, are easy to carry out when 
the slug 402 is of aluminium. It will be noted that the inner 
tube 407 guides the piston and constitutes the tube guide. 
The outer tube 405guides the seal 31 and the piece 32 of the 
piston 3. It will be noted that, because of the impact drawing 
method, the faces of the tubes 405, 407 are very precise, and 
of good geometrical quality. More precisely, a very high 
degree of coaxiality is obtained in the tubes 405, 407 without 
any need for a repeat operation. 
The blind cavity 40 is therefore defined only by the tube 

guide 4, which is of metal and of low thickness and has a 
robust form. Subsequently, a hole 42 is formed in the upper 
tube 405 So as to establish communication between the duct 
43 and the cavity 40 for receiving the piston 3. The lips of 
this seal 31 cooperate with the outer periphery of the inner 
tube 407 and the inner periphery of the outer tube 405, which 
is shorter, respectively. The seal 31 wears uniformly because 
it is in contact with only one material. In addition, because 
of the impact drawing operation according to the invention, 
the inner periphery and the outer periphery, respectively, of 
the tubes 405, 407 are not rough and do no abrade the seal 
31. 

The piston 3 with its seal 31 and the connecting piece 32 
are displaced Sealingly because of the Seal 31, within the 
cavity 40 which is fed under pressure through the port 42, 
which is located axially between the base portion 41 and the 
seal 31 when the clutch is engaged (FIG. 1). 

The port 42, formed in the tube 405, is open into the 
minimum reserve volume of the variable volume chamber 
formed in the blind cavity 40 and delimited by the piston 3 
which is movable axially with respect to the body 2 and the 
fixed guide tube. 

After the above mentioned operations, an operation (FIG. 
5) is of course carried out to size the guide tube 4 to length, 
this tube being concentric due to the presence of the tubes 
405, 407 which are parallel to each other and concentric with 
the axis X-X. 

This is carried out by means of tools 700, 701 which are 
displaced in the direction of the arrows in FIG. 5 and they 
trim to length, respectively, the outer tube 405 and the inner 
tube 407 which is longer than the tube 405. With the aid of 
a tool 702, the groove is formed for fitting the circlip 45 
which constitutes an end Stop for the front end of the piston 
3. 

In one embodiment, the plastics body 2 is formed by 
moulding on the tube guide 4. For this purpose, the tube 4 
is provided with means for preventing rotation of the tube 4 
with respect to the body 2, together with means for prevent 
ing any axial displacement of the tube 4 with respect to the 
body 2. 
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For example, in FIGS. 6 and 7, the outer tube 405 has at 

its front end notches 46. After the body 2 has been moulded 
into place, material 47 (FIGS. 10 and 11) of the body 2 
penetrates locally into the notches 46 So as to prevent 
relative rotation of the tube 4 with respect to the body 2. 
The material 147 of the body follows the form of the base 

portion 41 and comes into contact with the front face of the 
outer tube 405, so that the tube 4 is prevented from moving 
axially with respect to the body 2. 
The same is true in FIGS. 12 and 13. 
Relative blocking of the inner tube 4 against rotation with 

respect to the external body 2 is obtained with the aid of 
projecting elements, and in this example press-formed ele 
ments 146, made in the base portion (FIGS. 8 and 9). 

After the applied moulding operation (FIGS. 12 and 13), 
the material 147 of the body 2 cloaks the press-formed 
elements 146 So as to prevent rotation. In general terms, the 
body 2 surrounds the outer tube 405 and therefore the guide 
tube 4. The body 2 is mounted concentrically with respect to 
the tubes 405, 407, and has a base portion through which the 
shaft 101 passes and which serves as an abutment for the 
base portion 41. It will be appreciated that the notches 46 
and the press-formed elements 146 are easily formed during 
the above mentioned impact drawing operations. Thus, in 
one embodiment, the first punch 400 has projecting elements 
of complementary form to the form of the notches 46. The 
position of the projecting elements on the punch 400 
depends on the application, and in particular on the length of 
the outer tube 405. In FIG. 3B, the notches 46 are formed in 
this way. 

It is easy to form the preSS-formed elements 146 using the 
die part 502. For this purpose it is sufficient to provide 
projecting elements at the upper end of the part 502, in order 
to form, with the aid of the second punch 500, the elements 
146 which in this example are in the form of cylindrical pips. 
Thanks to the invention, the notches 46 and the press 

formed elements 146 may have the desired form by giving 
the first punch 400 and the part 502 projections of appro 
priate forms. 

In the foregoing FIGURES, the tubes 405, 407 and the 
base portion 41 have the same thickness, but this is not 
necessarily true. 

For example, as shown in FIG. 4B, by adjusting the outer 
diameter of the second punch 500, it is possible to obtain an 
inner tube 407 which is thicker than the Outer tube 405. 
With the aid, in particular, of the part 502 of the die 501, 

502, and by selection of the thickness of the base portion 406 
of the cup 403, it is possible to obtain a tube guide 4 having 
a base portion 41 the thickness of which is greater than that 
of the tubes 405, 407, as can be seen in FIG. 20. 
Thanks to the invention, by adjusting the axis displace 

ments of the punches 400, 500 it is possible to control the 
axial length of the tubes 405, 407. 
The impact drawing operation thus enables numerous 

possibilities to be obtained. 
In the embodiment of FIG. 1 the outer tube 405 has at its 

front end a radial annular flange 48 which is of divided form 
and which extends outwards away from the axis X-X, for 
cooperation with the front face of the body 2. 
The tube 4 is prevented from rotating with respect to the 

body 2 by means of lugs 207 projecting from the inner 
periphery of the front end 204 of the body 2, the said lugs 
207 penetrating into recesses 208 formed in the front end of 
the outer tube 405. The outer tube therefore has recesses for 
preventing it from rotating with respect to the body. In 
another version, these recesses are replaced by projecting 
elements. 
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The tube 4 can be snap-fitted in the body 2 due to the fact 
that the front end 204 of the body is of low thickness. 

Thus, the tube 4 is inserted axially into the body until the 
lugs 207 fall into the recesses 208. The tube 4 is then 
blocked by the flange 48 of the tube 405 and by the base of 
the body 2 cooperating with the base of the tube 4. Such an 
arrangement can also be seen in FIG. 21, in which the front 
end 204 of the body 2 has, in axial slots, radially elastically 
deformable fingers which have the lugs 207. 

In FIG. 1, the inlet 5 is integral with the body 2. 
In FIGS. 10 to 15, the inlet 50 is attached on the body 2 

by clipping at 52, or, in other versions, by adhesive bonding, 
by friction, bayonet mounting, Screw fastening, clipping or 
ultraSonic welding, or by indirect application of heat Such as 
by laser welding. 

It will be noted that in FIGS. 10, 12, 14 and 15, one of the 
ears for fastening the body 2 to the fixed part of the vehicle 
can be seen at 58. The ears 58 are integral with the body 2. 

In FIGS. 10 to 12, a single seal 51 is necessary because 
the inlet 50 is in contact with the Outer tube 405. 

In FIGS. 14 and 15 it is necessary to provide a first seal 
56 between the inlet 50 and the body 2, and a second seal 
between the body 2 and the outer tube 405, because the inlet 
50 is mounted on the body 2. 

The first seal 56 consists for example of an O-ring seal. 
In FIG. 14, the second seal consists of two O-ring seals 

57, disposed on either side of the feed port 42 of the annular 
blind cavity 40. 

In FIG. 15 the seal consists of a band of rubber which is 
perforated in the region of the port. 
AS will be understood, the tube 4 can be standardised. 

This tube includes an outer tube 405 extending parallel to the 
inner tube 407, as described above. 

Thus in FIG. 16, the tube is identical with that in FIGS. 
8 and 9 or 6 and 7. 

The body 2 is a function of the application, and the same 
is true of the piston 3 and the clutch release bearing 1. 

In FIG. 16 the piston 3 carries a collar piece 1210. 
This collar piece is attached on the front end of the piston 

3 by applied moulding or Snap-fitting. 
The collar piece 1210 is for example of sheet metal with 

bends, because the collar piece 1210 carries the axially 
acting resilient ring 110-a Belleville ring in the present 
case-and the front end of the bellows 15. The collar piece 
1210 serves for abutment at the front end of the preloading 
spring, the front ends of the bellows 15 and spring 48 being 
disposed on either Side of a transverse shoulder of the collar 
piece 1210, which is so configured as to retain the front end 
of the spring 48. 

The rear end of the Spring 48 is in engagement against an 
intermediate pressure piece 148 for trapping the rear bead of 
the bellows 15 between the said piece 148 and the shoulder 
44 of the body 2. 
A lip seal 49 is lodged in a cavity which is bounded by a 

tubular portion of the collar piece 1210 and by the front end 
of the piston 3. The seal 49, in particular, prevents any oil 
leaks from reaching the friction liners of the clutch. 

The end stop consists of a split ring 145 in place of the 
Seal 45 of FIG. 1. 

The seal 31 is secured by injection moulding to the 
connecting piece 32, So that it has Spigots extending acroSS 
the piece 32 and having a head on the other Side of the piece 
32. 

There is a radial clearance, as in FIG. 1, between the outer 
periphery 132 of the piece 32 and the outer periphery of the 
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12 
piston 3, So as to enable the piston 3 to perform rotation in 
three dimensions with respect to the piece 32. 

For more detail, in particular as regards the collar piece 
1210, reference should be made to Application No. FR 
97/15834 filed on Nov. 12, 1997, which describes all of 
these arrangements. 
The connecting piece 32 of FIGS. 1 and 16 is relatively 

thick, because the seal 31 is fixed in the piece 32 by means 
of injection moulded Spigots. 

In order to reduce the axial size of the assembly consisting 
of the connecting piece 32 and the Seal 31, it is proposed 
(FIG. 17) to join the seal 31 to the connecting piece 32 of 
plastics material by means of an injection moulding opera 
tion using two materials, of the kind also called 
co-moulding. 

In FIG. 17 the connecting surface 232 between the seal 31 
and the connecting piece 32 consists of the rear face of the 
piece 32. 
The thickness of the piece 32 can thus be reduced, 

especially at its inner periphery, because no Spigot of the lip 
Seal 31 passes through the piece 32. This enables the piston 
guide Surface to be increased, and/or the axial size of the 
hydraulic control declutching device according to the inven 
tion to be reduced. 

It is of course possible to fix the pressure member 148 of 
plastics material in FIG. 16 by twin-material injection 
moulding, or comoulding, to the rear end of the bellows 15, 
as can be seen in FIG. 18. 

In another version the bellows 15 is secured to the body 
2 of plastics material by co-moulding or injection moulding 
with two materials. 

As can be seen in FIG. 18, the connecting surface 115 
consists of the inner face of a thickened portion 215 which 
constitutes the rear end of the bellows 15. The member 148 
is simplified because it is flat, by contrast to that in FIG. 16. 

This enables the axial size to be reduced and the formation 
of the bead at the end of the bellows to be avoided, so that 
fitting of the bellows is simplified. 

It is of course possible to configure the front end of the 
bellows 15 in a similar way to the rear end. In that case, the 
front end of the Spring 48 bears on the pressure piece. 

It is of course possible to secure the lip seal 49, by 
co-moulding, or injection moulding of two materials, on the 
sleeve 30 of the piston 3 as can be seen in FIG. 19. The 
sleeve 30, of plastics material, is fixed to the piston. The lip 
Seal 49 is thus Simplified, and is less expensive because it 
uses leSS material and is Smaller in the axial direction. This 
enables the axial size to be reduced and/or the length over 
which the piston is guided to be increased. 

The piston can of course be mounted for axial movement 
with respect to the plastics sleeve 30. 

The sleeve 30 thus has at its rear end an axially oriented 
annular plate element 234 (FIG. 20). 

It is on the rear surface 235 of this plate element 234 that 
the seal 31 is fixed by injection moulding of two materials. 
A block of elastic material 231, which in this example is 

an elastomer Such as rubber, is fixed by twin-material 
injection moulding on the front face 236 of the plate element 
234 and on the rear face 233 of the piston 3, which is thus 
able to be displaced axially with respect to the sleeve 30 and 
seal 31 when the clutch is engaged under the effect of the 
rotation of the diaphragm 100, the fingers of which are not 
all in the same plane, So that the actuating element 11, the 
release bearing 1 and the piston 3 are therefore enables to be 
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displaced axially, and more precisely to vibrate axially. The 
block 231 then damps out the vibrations. 

This arrangement enables the connecting piece 32 of 
FIGS. 1 or 19 to be omitted, and permits replacement of the 
latter by the plate element 234 which is simpler and cheaper. 
Transmission of vibrations to the seal 31 is even more 
limited. 

In FIG. 2, it is possible to secure the seal 51 by injection 
moulding of two materials on a shouldered tube 12 of 
plastics material which is mounted on the inlet 5, which is 
Stepped in diameter internally So as to form a shoulder 10, 
the head 9, of larger diameter of the tube 12, being above the 
shoulder 10. 

The tube 12 has an axial projection or key which is 
engaged in an axial groove of Smaller diameter in the tube 
12. Thus, rotational Stop means 8 are arranged between the 
tube 12 fixed to the seal 51, and the inlet 5. 

The tube 12 extends the pipe 111, the duct 43 being 
formed in the internal bores of the pipe 111 and tube 12. 
An O-ring seal 13 is provided between the end of the pipe 

111 and the head 10 of the tube 12, which is held in place 
by the elastic Spring clip 16 engaged in a groove formed in 
the outer periphery of the pipe and in two passages formed 
in the inner periphery of the inlet 5 in facing relationship 
with the groove. 

In the foregoing (FIGS. 17 to 20), the seals 51,31,49, the 
bellows 15 or the block 231 are of course in resilient 
material-in the present case an elastomer Such as rubber 
which is compatible with the plastics material of the com 
ponents 12, 32, 30, 2, 148, 3 on which the seals, the bellows 
or the block are fixed. 

Thus, for example in FIG. 20, the plastics material of the 
sleeve 30 must be compatible with that of the seals 31, 49 
and block 231, while the plastics material of the piston 3 is 
compatible with that of the block 231, which acts as a 
damper. 

The injection moulding process with two materials is 
carried out for example by hot moulding in two StepS. 

In a first Step, the plastics material of the component 
concerned is injected into the mould, and then, before 
cooling, the elastomer of the resilient component concerned 
is injected into the same mould, in particular in the region of 
the connecting Surface with adhesion of the resilient material 
on the plastics material. 

For example, in FIG. 17 the material of the connecting 
piece 32 is injected into the mould, and then, before the 
piece 32 is cooled, the elastomer of the Seal 31 is injected 
into the mould into contact with the connecting Surface 232. 

The advantage of injection moulding using two materials 
for the hydraulic declutching device lies in particular in 
Simplification of components, reduction in axial size and 
increase in the length over which the piston is guided. This 
makes assembly easier. 

In addition, there is no need for any additive agent to 
produce adhesion of the elastomer of the component 51, 49, 
31, 231, 15 of plastics material on the component 12, 30, 32, 
3, 149, 2 of elastic material. Good cohesion is obtained. The 
danger of rupture is reduced. 

In addition, improved compatibility with the control fluids 
is obtained. 

For example, the conventional adhesive agent is a glue. 
The glue is omitted because of the use of injection 

moulding in two materials, and this reduces bulk. 
In addition, there is no need to control the thickness of the 

glue, which is important for the joint, too great a thickneSS 
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of glue makes the joint fragile. Preferably the elastic 
material, the elastomer, is a Sealant. Thus the Seal 31 and the 
material 231 are preferably Sealants and in another version, 
instead of injecting the plastics material into the mould, the 
plastics material is placed when already injected into the 
mould, and then the elastomer of the elastic material con 
cerned is injected into the mould before the plastics material 
is cooled. In another version, instead of injecting the elas 
tomer of the plastics component concerned into the mould, 
a slab of elastomer is placed in the mould of the component 
concerned, above the plastics component, So that the Slab is 
then Vulcanised by compression in the mould. 

Instead of using twin-material injection moulding, it is of 
course possible to use adhesive bonding. 
The embodiment in FIGS. 16 to 17, and 19 and 20 is 

applicable to any type of cavity 40 whatever, for example the 
one described in the document FR-A-2 730 532, but 
nevertheless, thanks to the cavity 40 obtained by impact 
drawing, very good results are obtained, with the piston 3 of 
FIGS. 19 and 20 being displaced under good conditions, in 
particular due to the accuracy with which the tubes 405 and 
407 are coaxial. 

It will be appreciated that the declutching device accord 
ing to the invention is light in weight, because the body 2 is 
preferably of plastics material. 

In addition, the cavity 40 is hardly sensitive to variations 
in pressure which are produced within it during the clutch 
engaging and declutching operations. 

In the foregoing embodiments, the impact drawing pro 
ceSS is carried out in two operations with the aid of Solid 
punches 400, 500 penetrating within hollow dies. 

In another version, FIGS. 22A to 22C, the slug 1402 has 
a hole in the centre, while the punch 1400 is hollow in the 
centre and penetrates into the die 1401 which has a central 
cylindrical portion 1500 with a T-shaped cross section. The 
cylindrical portion is caused to penetrate into the punch 
1400. The die thus has a concentric external portion 1501 
with an internal bore 1404, and a central portion 1500 which 
is surrounded by the external portion 1501. The central hole 
in the slug 1402 depends on the dimension of the central 
portion. Thus, in FIG. 22A, the slug 1402 is fitted over the 
cylinder of the central portion 1500 until the slug 1402 
comes into engagement on the base of the central portion 
1500. The slug is then interposed between the cylindrical 
external portion 1501 and the central portion. The punch 
1400 is then forced down so as to deform the slug 1402 and 
form the cavity 40 (FIG. 22B) by drawing the material, 
under the impact from the punch, along the die as in the 
other methods. The punch 1400 is then raised with the guide 
tube 4 (FIG.22C). 

Using this tooling, the impact drawing is carried out in a 
Single operation without the guide tube being turned over. 
The outer tube 405 is then cut so as to give it the desired 
length. By adjusting the size of the punch 1400, especially 
as regards the diameter of its internal bore, an inner tube 407 
of greater thickness than the outer tube 405, and vice versa, 
can be obtained. The form of the base of the central portion 
1500 enables the base portion 41 to be given the desired 
form. For example, with a frusto-conical base, an inclined 
base portion 41 is obtained. 

In the foregoing FIGURES, the external body is distinct 
from the guide tube, but in FIG. 24 the guide tube 4 is 
integral with the external body and includes means 158 for 
fastening it to the fixed part of the vehicle. These means 
consist of a collar portion which projects radially outwards. 
The collar portion 158 extends the base portion 41 radially 
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outwardly, and is thicker than the latter, which is itself 
thicker than the Outer tube 405 and inner tube 407. 

The collar portion 158 has axial holes 159 for passage 
through them of members for fastening it to the fixed part of 
the vehicle, which in this example is the casing 2000 of the 
gearbox (FIG. 24). 

The fastening members are usually in the form of Screws, 
the holes 159 being Spaced apart at regular intervals. 

The collar portion 158 thus enables the tube 4 to be fixed 
directly on the casing 2000. 

The collar portion 158 also has a radial hole 143 which is 
open in the base of the cavity 40 for feeding the latter. This 
hole 143 replaces the duct 43 of FIG. 1, so that the seal 51 
in that Figure is omitted. 
An end piece can be fitted on the collar portion for 

mounting the pipe 111 of FIG.1. The hole 143 can of course 
be threaded for Screw fastening of the pipe. This hole may 
be inclined. It all depends on the application. The collar 
portion is obtained as can be seen in FIGS. 23A to 23C, with 
the aid of a hollow second punch 1600 surrounding the 
punch 1400, which is itself arranged to surround the central 
portion 1500, with the internal bore 404 of the external part 
Serving to guide the outer periphery of the Second punch 
1600. The method continues as in FIGS. 22A and 22B, with 
the two punches 1400, 1600 deforming the material of the 
slug 1402, which flows between the two punches 1400, 1600 
So as to form the outer tube 405. AS in FIGS. 22A and 22B, 
the material flows between the central portion 1500 and the 
first punch 1400 so as to form the inner tube 1405. At the end 
of the operation, the two punches are raised. In all cases, the 
internal bore of the first punch 1400 has a diameter greater 
than the outer diameter of the central portion 1500. In FIGS. 
22A and 22B, the material flows between the punch 1400 
and the Outer portion So as to form the outer tube. 

In FIGS. 22A to 23C, the outer tube 405 and the inner tube 
are of the same length, So that it is necessary to carry out a 
repeat operation in order to cut the outer tube 405 to the 
desired length as in FIG. 5. 

The end of the punch 1600 can be notched in order to vary 
the thickness of the collar portion 158. 

The base of the central portion 1500 may be provided with 
projections So that the collar portion can have a variable 
thickness, in order that it can adapt to the contour of the 
gearbox. 

It is of course possible to mould the external body on the 
collar portion 158, so that the external body does not 
necessarily follow the form of the outer tube 405. 
The collar portion 158 may undergo a repeat operation 

and may include projecting portions which are Separated by 
Slots, to give a mounting of the bayonet type for fitting the 
collar portion on a Soleplate, in the manner described in the 
document FR-A-2 753 505. 
What is claimed is: 
1. A hydraulically controlled declutching device (100) for 

a clutch for a motor vehicle, comprising a body (2) for 
fastening the declutching device on a fixed part, a metallic 
guide tube (4) fixed to the body (2) and arranged for a shaft 
(101) to pass through it, an axially oriented annular blind 
cavity (40) formed in an assembly that consists of the body 
(2) and the guide tube (4), for receiving a control fluid, a 
piston (3) which firstly penetrates into the blind cavity (40) 
So as to define a variable Volume control chamber, and 
which, Secondly, is mounted for axial sliding movement 
along the guide tube (4), and an actuating element (11) 
carried by the piston (3) for acting on the declutching device 
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(100) of the clutch, wherein the blind cavity (40) is formed 
in the guide tube (4) and has an inner tube (407) for guiding 
the piston (3), the inner tube being Surrounded by a con 
centric outer tube (405), together with a base portion (41) 
which joins together the inner tube (407) and the outer tube 
(405), characterised in that the guide tube (4) is formed by 
impact drawing from a metal slug (402, 1402). 

2. A device according to claim 1, characterised in that the 
slug (402, 1402) is of an aluminium based material. 

3. A device according to claim 1, characterised in that the 
outer tube (405) has a fluid feed port (42) in the vicinity of 
its base portion (41). 

4. A device according to claim 1, characterised in that the 
base portion (41) is oriented transversely and is joined to the 
inner tube (407) and outer tube (405) by respective rounded 
portions (408,409). 

5. A device according to claim 1, characterised in that the 
base portion (41) is thicker than the inner tube (407) and 
outer tube (405). 

6. A device according to claim 1, characterised in that the 
body (2) is integral with the guide tube (4), which has 
radially projecting means for fastening it to the fixed part. 

7. A device according to claim 1, characterised in that the 
body (2) is separate from the guide tube (4) and follows the 
form of the base portion (41) of the guide tube. 

8. A device according to claim 1, characterised in that the 
body (2) is separate from the guide tube (4) and follows the 
form of the outer tube (405). 

9. A device according to claim 8, characterised in that the 
external body (6) is formed by moulding on the guide tube. 

10. A device according to claim 8, characterised in that the 
external body (6) is snap-fitted on the guide tube (4). 

11. A device according to claim 8, characterised in that the 
guide tube (4) has recesses or projecting elements cooper 
ating with the body (2) for preventing rotation of the guide 
tube (4) with respect to the body (2). 

12. A device according to claim 11, characterised in that 
projecting elements, consisting of press-formed elements 
(146), are formed in the base portion (41) of the guide tube 
(4). 

13. A device according to claim 12, characterised in that 
the recesses consist of notches (46) formed in the outer tube 
(405). 

14. A method of making a guide tube (4) according to 
claim 1, characterised in that, Starting with a Solid metal Slug 
(402), the latter is placed in a recess (404) in a first die (401), 
and then with the aid of a first punch (400), the slug (402) 
is deformed so as to form a cylindrical cup (403) bounded 
by an outer tube (405). 

15. A method according to claim 14, characterised in that, 
after formation of the cup (403), the punch (400) is raised 
and the cup is placed in a second die (501, 502) which is 
hollow in the centre and defines an annular space for 
receiving the outer tube (405) of the cup (403). 

16. A method according to claim 15, characterised in that, 
with the aid of a second punch (500), the base portion (406) 
of the cup (403) is press-formed, with the said punch 
penetrating into the interior of the die So as to form an inner 
tube (407). 

17. A method according to claim 16, characterised in that 
the second punch (500) is raised, and the guide tube (4) is 
then ejected with the aid of an ejector penetrating into the 
central bore of the second die (501, 502). 

18. A method of making a guide tube according to claim 
1, characterised in that, starting with a slug (1402) with a 
central hole, the latter is disposed in a recess (1402) of an 
external portion (1501) of a die which has a central portion 
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(1500) over which the slug (1402) is fitted, and then, with 20. A method according to claim 19, characterised in that, 
the aid of a hollow punch (1400) having an internal bore with the aid of a second punch (1600), guided externally by 
With a diameter greater than that of the central portion the external portion of the external portion (1501) of the die 
(1500), the slug (1402) is deformed so as to form the guide and surrounding the first punch (1400), the slug is deformed 
tube (4). 5 locally So as to form a collar portion on the guide tube (4). 

19. A method according to claim 18, characterised in that, 
after formation of the guide tube (4), the punch (1400) is 
raised. k . . . . 


