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Description

[0001] The invention is directed to means for filling a
tube or similar workpiece with fluid and for pressurizing
the fluid within the workpiece.

[0002] Various manufacturing and industrial process-
es require that tubes or vessels be filled with liquid and
then pressurized. Examples of such processes include:
expanding tubes within a forming die cavity as described
in U.S. Patents 4,567,743 and 4,829,803 to Cudini; ex-
panding a tubular liner to form a composite lined pipe
as described in U.S. Patent 3,359,624 to Cours et al;
and pressure testing of fabricated pressure vessels. In
general, such processes include the following steps:
sealing of the openings of the tube or vessels workpiece;
filling of the workpiece with fluid; pressurizing the fluid
within the workpiece to achieve the particular desired
result such as forming, expanding or pressure testing;
depressurizing the fluid; draining the fluid; and removing
the sealing means to release the workpiece.

[0003] Conventional devices to carry out the above
processes generally utilize a single sealing means
which operates to prevent fluid leakage during the low
pressure filling and draining stages, as well as during
the high pressure pressurized stages. Examples of such
devices are described in U.S. Patents No. 4,788,843 to
Seaman et al. and No. 3,625,040 to Gain. When such
devices are used in a repetitive high volume manufac-
turing environment, such as automobile parts manufac-
turing for example, the sealing means are generally the
first part of the device to fail, and are therefore the cause
of significant delay and machine downtime. Such seal-
ing means relies upon the contact between the work-
piece and a flexible gasket to maintain a fluid seal. Work-
pieces often have burrs on the edges of their openings
which damage the gasket, and in any case through re-
peated use the flexible gasket eventually fails necessi-
tating replacement. Conventional devices often do not
include means to accurately predetermine or limit the
degree of flexible gasket compression. A gasket which
is compressed to an inadequate degree will leak, where
as an over compressed gasket will fail prematurely due
to material fatigue or over stressing. Frequent replace-
ment of such gaskets results in costs associated with
maintenance and inefficiency during machine down-
time.

[0004] The failure of such conventional sealing
means also subjects the machine operators and adja-
cent machinery to the risk of harm from the leakage of
high pressure fluid. Some form of machine guard or per-
sonal protective equipment may often be required by
various local safety regulations in association with con-
ventional devices as a result.

[0005] In such conventional devices fluid often enters
the workpiece via a single input-output circuit of piping
<one such device is disclosed in US-A-2,837,810 which
forms the basis for the preamble to claim 1>. In order to
quickly fill and drain the workpiece with fluid a relatively
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large diameter piping circuit is desirable, whereas to
pressurize the fluid only a relatively small diameter pip-
ing circuit is required due to the low quantity of flow and
a small diameter is desirable due to the increased wall
thickness required if large diameter pipes are used for
high pressure fluid circuits. In U.S. Patent No. 3,359,624
to Cours et al. a device is described which includes a
high flow-low pressure circuit for filling and draining, as
well as low flow - high pressure circuit for pressurizing
the liquid. Such conventional devices reduce the
amount of time required to fill and drain the workpiece
but suffer from the disadvantage that costly valving and
valve controls are required to separate the two circuits.
In addition, the valving adds a further process time to
operate, and introduces additional maintenance costs.
[0006] The invention provides a novel apparatus to fill
a tube or like workpiece with fluid which reduces the
costs of operation and maintenance, reduces the
processing time required, and reduces or eliminates the
risks of injury and machinery damage associated with
the conventional devices described above.

[0007] The invention provides an apparatus for filling
a tube with fluid comprising a connection for a fluid at
high pressure for pressurising the tube; wherein the high
pressure connection includes a shaft, tube sealing
means being provided adjacent the forward end of the
shaft, for sealing the tube when the shaft is advanced
into engagement with the tube, said shaft comprising a
rod having a longitudinal bore for communicating with a
fluid source, and a sleeve outwards of the rod, a rod ring
being connected to a forward end of the rod and a sleeve
ring being connected to a forward end of the sleeve; an
elastomeric ring is located between the rod ring and the
sleeve ring, the elastomeric ring having an annular sur-
face for sealingly engaging a surface of the tube; and
means for axially displacing the rod and the sleeve rel-
ative to each other, whereby the elastomeric ring is ax-
ially compressed or decompressed, the elastomeric ring
expanding and contracting radially to engage and dis-
engage the tube, and wherein the rod ring and sleeve
ring have a greater radial extent than the elastomeric
ring adjacent its annular surface, whereby the annular
surface of the elastomeric ring is normally nested in-
wardly between the rod and sleeve rings and extends
radially beyond the rod and sleeve rings when the elas-
tomeric ring is compressed between the rod and sleeve
rings, means being provided for advancing and retract-
ing the forward end of the shaft into and out of engage-
ment with the tube and fluid control means communicat-
ing with the fluid source, for filling and pressurizing the
tube when the shaft is advanced into engagement with
the tube and the tube sealing means seals the tube and
for depressurizing and draining fluid from the tube be-
fore the shaftis retracted; characterised in that a second
connection is provided for a fluid at low pressure for fill-
ing the tube said second connection communicating
with a fluid conductor adapted to define a fluid conduit
between the second connection and the open end of the
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tube, said shaft being movable into a position in which
its bore communicates with the interior of the tube, the
shaft separating the fluid conduit from the interior of the
tube.

[0008] Non-limiting examples of apparatus in accord-
ance with the invention are shown in the accompanying
drawings.

[0009] Figure 1 shows an axial cross-sectional view
of one embodiment of the invention with its shaft in a
fully withdrawn position and its shroud in a fully retracted
position.

[0010] Figure 2 shows a like view with the shroud fully
advanced and fluid flowing through the shroud to fill the
tube as indicated by the arrow B.

[0011] Figure 3 shows a like view with the shaft fully
inserted into the interior of the tube.

[0012] Figure 4 shows a like view with the internal
sealing means sealing the interior of the tube and high
pressure fluid pressurising the fluid in the interior of the
tube as indicated by the arrow A.

[0013] Figures 5 and 6 show detailed views of the for-
ward end of the shaft and internal sealing means corre-
sponding to Figures 3 and 4 respectively.

[0014] Figure 7 shows an axial cross-sectional view
of a second embodiment of the invention with tube seal-
ing means adapted to engage and seal the outer surface
of the tube which projects beyond the forming die.
[0015] In the drawings the invention is applied in a
tube forming process wherein a tube 20 is to be filled
with liquid through an opening 21. The tube 20 is re-
tained between the interior faces of a mating pair of
forming die blocks 22. It will be understood that the fol-
lowing description is equally applicable to any process
where a workpiece is to be filled and pressurized
through such an opening 21.

[0016] Referring to Figures 1 to 6 a first embodiment
of the invention is illustrated. A shaft 1, having a longi-
tudinal axis, includes a rod 2 and a sleeve 3 outward of
the rod 2. The rod 2 has a forwardly open longitudinal
bore 4 rearwardly communicating with a fluid source via
end cap 5 and high pressure conduit 6 in the particular
embodiment shown.

[0017] Referring to Figures 1 and 4 tube sealing
means comprising inner sealing means 7 are provided,
adjacent the forward end of the shaft 1, for sealing the
interior of the tube 20 when the shaft 1 is inserted into
the tube 20. Shaft reciprocating means 7 may comprise,
as shown, a double acting hydraulic cylinder 8 engaging
the rearward end of the shaft 1 and a stationary member
12, and acting in a direction parallel to the axis of the
shaft 1. The cylinder 8 provides means for advancing
and retracting the shaft 7 into engagement with the tube
20 by inserting and withdrawing the forward end of the
shaft 1, into and out of the interior of the tube 20 through
the opening 21 in the end of the tube 20.

[0018] The inner sealing means 7 includes: a rod ring
9, connected to the forward end of the rod 2, and having
a rearward radially extending face; a sleeve ring 10 con-
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nected to the forward end of the sleeve 3 and having a
forward radially extending face; and an elastomeric ring
11 between the rearward face of the rod ring 9 and the
forward face of the sleeve ring 10. Displacing means, to
be fully described below, are included in the inner seal-
ing means 7 for axially displacing the rod 2 and sleeve
3 relative to each other thereby axially compressing and
decompressing, and radially expanding and contracting
the elastomeric ring 11 to engage and disengage the
interior of the tube 20.

[0019] In one method of utilizing the apparatus, the
following sequence of operations is carried out. Refer-
ring to Figure 1, initially the shaft 1 of the device is in a
fully withdrawn position and the opening 21 of the tube
20 is aligned with the longitudinal axis of the shaft 1.
Referring to Figure 3, the forward end of the shaft 1 is
inserted into the interior of the tube 20 by extending the
hydraulic cylinder 8. The elastomeric ring 11 has an out-
er diameter less than the diameter of the rod ring 9 and
the sleeve ring 10 whereby its annular sealing surface
is nested inwardly between the rod and sleeve rings in
order to protect it during insertion and withdrawal. The
edges of the tube openings 21 often have burrs remain-
ing from cutting operations or may otherwise abrade the
annular sealing surface of an exposed elastomeric ring
11 thereby reducing its serviceable life. The elastomeric
ring 11 is inserted a distance beyond the outer edge of
the tube 20 in order to engage a relatively smooth area
of the interior wall of the tube 20. To further aid smooth
insertion and to allow for minor misalignment of the tube
20, the outer dimensions of the rod ring 9 may be less
than the other dimensions of the sleeve ring 10 and the
forward edges of the rod ring 9 may be rounded. Refer-
ring to Figure 4, the displacing means are activated to
axially displace the rod 2 and sleeve 3 relative to each
other. As a result the rod ring 9 and sleeve ring 10 are
drawn toward each other thereby axially compressing
and radially expanding the elastomeric ring 11. The out-
er surface of the elastomeric ring 11 engages the interior
surface of the tube 20 sealing the tube 20. Fluid control
means, communicating with a fluid source and the lon-
gitudinal bore 4 via end cap 5 and high pressure conduit
6, are then activated to fill the tube 20 with fluid and to
pressurize the tube 20 as indicated by the arrow A. Vent-
ing of entrapped air from the tube 20 may be carried out
by a valved vent conduit at the opposite end of the tube
20 or at some point along its length. Upon completion
of the desired procedure which requires a pressurized
workpiece, the above operating sequence is reversed.
The fluid control means are activated to depressurize
and drain the tube 20 of water via the longitudinal bore
4 and high pressure conduit 6. The displacing means
are then activated to decompress and radially contract
the elastomeric ring 11 disengaging it from the interior
of the tube 20. Thereafter the hydraulic cylinder 8 with-
draws the forward end of the shaft 1 out of engagement
with the interior of the tube 20 to the fully retracted po-
sition illustrated in Figure 1.
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[0020] Inthe preferred form, the displacing means, for
axially displacing the rod 2 and sleeve 3 relative to each
other, comprises sleeve backstop means moving radi-
ally inwardly toward the axis of the shaft 1, after the shaft
1 has been inserted into the tube. Referring to Figures
2 and 3, the sleeve backstop means may comprise two
oppositely radially movable blocks 13 having a semi-an-
nular inner surface 14 through which the shaft 1 ex-
tends. The sleeve 3 may include an annular sleeve stop
ring 15 protruding outwardly of the rearward end of the
sleeve 3. In operation therefore the movable blocks 13
are initially positioned radially withdrawn from the shaft
1in order to allow the shaft 1 to be inserted into the tube
20, as shown in Figures 1 and 2. Referring to Figure 3,
when the shaft 1 is fully inserted, the movable blocks 13
are moved radially inwardly toward the axis of the shaft
1 to engage the rearward end of the sleeve 3 and there-
by to prevent rearward movement of the sleeve 3. Re-
ferring to Figure 4, the hydraulic cylinder 8 is activated
to rearwardly withdraw the rod 2 to seal the interior of
the tube 20. Since the movable blocks 13, engaging the
rearward end of the sleeve 3, prevent the sleeve 3 from
moving rearwardly, the withdrawal of the rod 2 results in
relative axial displacement between the rod 2 and
sleeve 3. Upon completion of the pressurization proc-
ess, the above sequence of operations is reversed to
release the tube 20.

[0021] In order to accurately predetermine or limit the
degree of compression of the elastomeric ring 11, rod
limiting means may be included for limiting the extent to
which the rod 2 may be withdrawn to seal the interior of
the tube 20 after the shaft 1 has been inserted into the
tube 20 and the movable blocks 13 have engaged the
rearward end of the sleeve 3. As described above in re-
lation to conventional devices, if the elastomeric ring 11
is compressed to an inadequate degree leakage may
occur. If the elastomeric ring 11 is overcompressed it
may fail prematurely due to overstressing or fatigue of
the elastomeric material. By limiting the extent of rod 2
withdrawal, while securing the sleeve 3 in a stationary
position by engaging the movable blocks 13, the degree
of compression of the elastomeric ring 11 may be accu-
rately predetermined for optimal sealing and operating
life.

[0022] The rod limiting means may comprise: a rod
abutment protruding from the rod 2 rearward of the
sleeve 3; and rod backstop means for moving radially
inwardly to engage a rearward face of the rod abutment.
Referring to Figure 2, in a preferred embodiment the rod
abutment comprises a rod stop member 16 threadedly
and adjustably engaging the rod 2.

[0023] The rod backstop means, referring to Figure 2,
may comprise two semi-annular interior grooves 17 in
the semi-annular inner surface 14 of the movable blocks
13, and the rod stop member 16 may comprise a ring
receivable in the grooves 17. For example: a rod stop
member 16 may include two outwardly knurled nuts en-
gaging a threaded portion of the rod 2 whereby rotating
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the nuts in opposing directions will lock them at a desired
axial position upon the rod 2. In operation therefore re-
ferring to Figure 3, when the shaft 1 is inserted into the
tube 20, the movable blocks 13 are moved inwardly si-
multaneously to engage the rearward end of the sleeve
3 and to receive the rod stop member 16 within the
grooves 17. Preferably the forward movement of both
the sleeve 3 and the rod 2 are limited by positive contact
to accurately set the extent to which the shaft 1 is insert-
ed into the tube 20. A stationary block 25 may slidably
support the forward end of the shaft 1 within bearings
25b between the inner sealing means 7 and the sleeve
stop ring 15. When the shaft is moved forwardly the for-
ward surface of the sleeve stop ring 15 abuts the rear-
ward surface of the stationary block 25. The movable
blocks 13 are moved inwardly to engage the rearward
end of the sleeve stop ring 15 when the rod 2 is with-
drawn. The forward surface of the rod stop member 16
is housed within the groove 17 of the movable blocks
13. The cylinder 8 is then activated to withdraw the rod
2 to seal the interior of the tube 20. The extent to which
the rod 2 is withdrawn is limited when the rearward sur-
face of the rod stop member 16 abuts the rearward
shoulder of the groove 17.

[0024] The preceding description has disclosed a
method utilizing a single high pressure circuit to fill a
workpiece with fluid and to pressurize the fluid. Such
method is adequate where the volume of fluid required
to fill the workpiece is relatively low. As will be apparent
to those skilled in the art, the diameter of the longitudinal
bore 4 limits the quantity of fluid which may practically
be conducted within any given period of time.

[0025] The diameter of the longitudinal bore 4 is lim-
ited by the tube opening 21, the required radial thickness
of the elastomeric ring 11, and the required rod 2 wall
thickness. Therefore, when relatively large quantities of
fluid are required to fill a workpiece through a relatively
small opening 21, the time required to fill the workpiece
with fluid conducted through the longitudinal bore 4 may
be considered excessive especially when the apparatus
is used in a repetitive high volume manufacturing envi-
ronment. In such a case therefore, a preferred second
embodiment of the invention may utilize two fluid circuits
namely a high flow-low pressure circuit for filling and
draining the workpiece and a low flow-high pressure cir-
cuit for pressurizing and depressurizing the fluid within
the workpiece.

[0026] Referring to Figure 2, a second method of op-
erating the apparatus is illustrated which utilizes a high
flow-low pressure circuit and a low flow-high pressure
circuit. As described above, the high pressure circuit
conducts fluid via the high pressure conduit 6, end cap
5 and longitudinal bore 4 as indicated by the arrow A.
Referring to Figure 2, the low pressure circuit conducts
fluid through members of relatively larger internal di-
mensions, namely a low pressure conduit 18 and a
shroud 19, into the tube opening 21 as indicated by the
arrow B.
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[0027] In the preferred embodiment illustrated in the
drawings, shaft 1 has a forwardly open longitudinal bore
4 rearwardly communicating with a high pressure fluid.
Inner sealing means 7 are provided adjacent the forward
end of the shaft 1 for sealing the interior of the tube 20
when the shaft 1 is inserted into the tube 20. A particular
preferred embodiment of such inner sealing means 7
has been described above in relation to a first embodi-
ment of the invention, however, it will be understood that
various other tube sealing means 7 may be adapted to
perform the same function.

[0028] Shaft reciprocating means, in the form of a
double acting hydraulic cylinder 8, are provided for in-
serting and withdrawing the forward end of the shaft 1
into and out of the interior of the tube 20. As described
above, the cylinder 8 engages the rearward end of the
shaft 1 and a stationary member 12. The cylinder 8 acts
in a direction parallel to the axis of the shaft 1.

[0029] Turning now to the low pressure circuit, and
with reference to Figure 1, a forwardly open shroud 19
houses the forward end of the shaft 1 when withdrawn.
The shroud 19 has a rearward opening slidably engag-
ing the forward end of the shaft 1 rearward of the inner
sealing means 7. The interior of the shroud 19 commu-
nicates with a low pressure fluid source via low pressure
conduit 18. The shroud 19 performs three functions as
illustrated, namely, as a fluid conductor in the low pres-
sure circuit, as a safety guard in the event of failure of
the elastomeric ring 11, and as a means to protect the
inner sealing means 7 from abrasion or other damage
during operation or maintenance of the apparatus.
[0030] As described above the drawings illustrate an
application of the invention in association with a tube
forming process wherein a tube 20 is retained between
the interior faces of forming die blocks 22. A rearward
external surface 23 of the die blocks 22 is adjacent an
end of the tube 20. The gaps between the mating sur-
face of the die blocks 22 and the mating surfaces be-
tween the tube exterior and the interior faces of the die
blocks, are sufficiently narrow such that leakage of fluid
under low pressure is insignificant. External sealing
means such as a gasket ring 24 are provided about the
forward end of the shroud 19 for sealing the rearward
external surface 23 of the die blocks 22. Shroud recip-
rocating means engage the shroud 19 for advancing
and retracting the shroud 19 forward and away from the
external surface 23.

[0031] Referring to Figure 2, in a particularly advan-
tageous variation of the second embodiment, the shaft
1 has a radially outwardly extending abutment surface
inwardly of the shroud 19, namely an outward portion of
the rearward face of the sleeve ring 10 which extends
beyond the outer surface of the sleeve 3. The shroud
reciprocating means comprises the stationary support
25, and spring means 26 between the stationary support
25 and the shroud 19, for biasing the shroud 19 forward-
ly toward the external surface 23 of the die blocks 22.
[0032] In the preferred method, the following se-
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quence of operations is carried out. Referring to Figure
1, initially the shroud 19 is fully retracted away from the
external surface 23 of the die blocks 22, and the shaft
1is fully withdrawn out of the tube's interior. The outward
rearward surface of the sleeve ring 10 abuts and engag-
es the forward inner surface of the shroud 19 under the
biasing action of the spring means 26. The cylinder 8 is
activated to forwardly move the shaft 1 to an intermedi-
ate position, illustrated in Figure 2, prior to insertion of
the shaft 1 into the tube 20. The cylinder 8 forces the
rod 2 forward. The rod 2 has an area of enlarged diam-
eter immediately rearward of the sleeve 3 forming a
shoulder which abuts the rearward end of the sleeve 3
forcing the sleeve 3 forward. The engagement of the
elastomeric ring 11 and the sleeve and rod rings 9 and
10 is thereby maintained. The gasket ring 24 at the for-
ward end of the shroud 19 seals the external surface 23
as the shroud 19 is biased forwardly under the action of
the spring means 26. Low pressure fluid control means
communicating with a low pressure fluid source are ac-
tivated to fill the tube 20 with fluid via low pressure con-
duit 18 and the interior of the shroud 19 as indicated by
arrow B. Air from within the tube 20 is vented through
means as described above. The fluid in the shroud 19
is under a low pressure such that the biasing force of
the spring means 26 maintains the gasket ring 24 suffi-
ciently compressed to retain an adequate fluid seal. An
O-ring seal 27 is provided between the rearward open-
ing of the shroud 19 and the outer surface of the shaft
1 to prevent rearward low pressure fluid leakage.
[0033] When filling of the tube 20 with low pressure
fluid is substantially completed, the shaft 1 is inserted
into the tube 20, as illustrated in Figure 2 and the inner
sealing means 7 seals the interior of the tube 20, as il-
lustrated in Figure 4 and as described fully above.
[0034] Referring to Figure 4, high pressure fluid
means communicating with a high pressure fluid source
are activated to further fill and pressurize the tube 20 as
indicated by arrow A, via high pressure conduit 6, end
cap 5 and longitudinal bore 4.

[0035] Upon completion of the pressurization proc-
ess, the above sequence of operations is reversed. The
high pressure fluid control means are activated to de-
pressurize the tube 20. The inner sealing means 7 are
disengaged from the interior of the tube 20 and the shaft
1 is partially withdrawn to the intermediate position
shown in Figure 2. The low pressure fluid control means
are activated to drain the fluid from the tube 20 in a di-
rection opposite to arrow B, and air is allowed to reenter
the tube 20 via the opened venting means. Upon com-
pletion or partial completion of the draining of the tube
20, the cylinder 8 is activated to fully withdraw the shaft
1 to the position illustrated in Figure 1. The rearward
surface of the sleeve ring 10 engages and retracts the
shroud 19 against the action of the spring means 26 as
the shaft 1 is withdrawn away from the tube 20.

[0036] Since the elastomeric seal 11 and the gasket
ring 24 are the components of the apparatus most sus-
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ceptible to wear and damage, they are designed to be
easily accessible for rapid replacement during mainte-
nance. The rod ring 9 is internally threaded upon the
forward end of the rod 2 and the elastomeric ring 11 and
sleeve ring 10 slip over the rod 2. The elastomeric ring
11 is easily replaced by simply removing the rod ring 9.
A sliding key 28 is provided engaging the rod 2 and
sleeve 3 in order to prevent rotational displacement of
the sleeve 3 relative to the rod 2 during removal of the
rod ring 9. Such rotational displacement may induce tor-
sional stresses in the elastomeric ring 11 reducing its
serviceable life. The gasket ring 24 has an L-shaped
cross section in order to flexibly engage a mating gasket
groove in the forward end of the shroud 19, likewise for
rapid replacement.

[0037] Additionally, the apparatus may be rapidly
adapted to accommodate a range of tube opening 21
sizes by simply changing the rod ring 9, elastomeric ring
and sleeve ring 10 to the desired size. The area of the
exterior face 23 enveloped by the shroud 19 and gasket
ring 24 may be increased by simply installing shrouds
19 of larger size to accommodate tubes 20 having larger
openings 21.

[0038] Referring to Figure 7, a second embodiment of
the invention is illustrated wherein the tube sealing
means are adapted to engage and seal the outer sur-
face of the tube 20. The tube 20 projects beyond the die
face 23 providing an outer surface available for sealing.
[0039] In light of the above detailed description of the
first and second embodiments it is unnecessary to de-
scribe in detail the like components of the third embod-
iment. Like components in Figure 7 are identified with
the subscripts "a" and "b", and perform like functions.
[0040] Referring to Figure 7, the tube sealing means
comprise outer sealing means adjacent the forward end
of the shaft la for sealing the exterior of the tube 20. In
contrast to the other embodiments described above the
sleeve ring 9a is forward of the rod ring 7a. The rod ring
Tais connected to the forward end of the rod 2a and has
a forward radially extending face. The sleeve ring 9a is
connected to the forward end of the sleeve 3a and has
a rearward radially extending face. The elastomeric ring
11a is positioned between the forward face of the rod
ring 7a and the rearward face of the sleeve ring 9a. As
described above displacing means are provided to axi-
ally displace the rod 2a and sleeve 3a thereby radially
expanding and contracting the elastomeric ring 11a to
engage and disengage the exterior of the tube 20.
[0041] The shroud 19 and the low pressure - high flow
circuit operates identically as described above and
therefore will not be described in detail in association
with the third embodiment. The stationary support 25a
illustrated in Figure 7 differs slightly from the stationary
support 25 in the other drawings in that the shroud is
housed in and protected by the stationary support 25a
when fully retracted.

[0042] The displacing means shown in Figure 7 differ
significantly from that of the first and second embodi-
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ments. The displacing means comprise rod backstop
means, comprising two oppositely radially movable
blocks 13a, which move inwardly toward the longitudinal
axis after the shaft la has been advanced into engage-
ment with the exterior of the tube 20. The rod backstop
blocks 13a engage the rearward end of the rod 2a to
prevent rearward movement of the rod 2a as the shaft
reciprocating means rearwardly withdraws the sleeve
3a to seal the exterior of the tube 20. The rearward end
of the rod 2a includes an annular rod stop ring 16a pro-
truding outwardly of the rod 2a to engage the rod back-
stop blocks 13a.

[0043] As described above it is desirable to limit the
degree of compression of the elastomeric ring 11a. To
this end sleeve limiting means are provided for limiting
the extent to which the sleeve 3a may be withdrawn to
seal the exterior of the tube 20 after the shaft 1a has
been advanced to engage the exterior of the tube 20
and the rod backstop blocks 13a have engaged the rear-
ward end of the rod 2a. Referring to Figure 7 the sleeve
limiting means comprises a sleeve backstop ring 15a
protruding from the rod 2a rearward of the sleeve 3a and
forward of the rod stop ring 16a. The sleeve backstop
ring 15a is threaded upon the rod 2a in order to adjust
its position thereby determining the degree of compres-
sion.

[0044] Referring to Figure 7, the shroud 19 and shaft
1a are fully retracted. The forward end of the sleeve 3a
within the shroud 19 is of enlarged diameter forming a
shoulder 28a which abuts and engages the forward in-
ner surface of the shroud 19 under the biasing action of
the springs 26. The shaft reciprocating means comprise
two double acting hydraulic cylinders 8a and 8b each
engaging a beam 29. The beam 29 is centrally connect-
ed to the rearward end of the sleeve 3a by fasteners 30.
The cylinders 8a and 8b are mounted on stationary
members 12a and 12b, and act in a direction parallel to
the longitudinal axis of the apparatus. In use, the cylin-
ders 8a and 8b are activated to move the shaft 1 for-
wardly to an intermediate position prior to engagement
of the outer tube sealing means. The cylinders 8a and
8b force the sleeve 3a forward. The sleeve 3a has a for-
ward inner shoulder 31 which abuts the rearward end of
the rod ring 7a forcing the rod 2a forward. The elasto-
meric ring 11a is therefore not subjected to any tensile
or compressive force as a result.

[0045] The gasket ring 24 at the forward end of the
shroud 19 seals the external surface 23 and the tube 20
is filled with fluid by the low pressure - high flow circuit
as described above.

[0046] When filling of the tube 20 with low pressure
fluid is substantially completed, the shaft 1 is fully ad-
vanced such that the outer tube sealing means is posi-
tioned about the rearward end of the tube 20. The rod
stop ring 16a is as a result advanced forward of the rod
backstop blocks 13a. The rod backstop blocks 13a are
moved radially inwardly to engage the rearward face of
the rod stop ring 16a and to prevent to the rod 2a from
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moving rearwardly. The cylinders 8a and 8b are activat-
ed to retract the sleeve 3a rearwardly. The elastomeric
ring 11a is compressed between the rearward face of
the sleeve ring 9a and the forward face of the rod ring
7a such that the elastomeric ring 11a radially expands
sealing the exterior surface of the tube. The retraction
of the sleeve 3a is limited when the rearward end of the
sleeve 3a abuts the forward face of the sleeve backstop
ring 15a which is positioned upon the stationary rod 2a.
The gap 32 between the rearward end of the sleeve 3a
and sleeve backstop ring 15a therefore determines the
degree of compression of the elastomeric ring 11a. The
high pressure fluid means are then activated to further
filland pressurize the tube 20 as described above. Upon
completion of the pressurization process the above se-
quence of operations is reversed in a manner which
need not be fully described in light of the above detailed
description.

[0047] The elastomeric ring 11a is of larger inner di-
mension than the sleeve and rod rings 9a and 7a and is
nested inwardly between the rod and sleeve rings 7a
and 9a to protect it during operation from cutting or
abrading on the tube's rearward end. To aid in placing
the outer tube sealing means about the tube's end and
to allow for misalignment of the tube 20, the inner di-
mensions of the sleeve ring 9a are preferably greater
than the inner dimensions of the rod ring 7a, and the
inner forward edges of the sleeve ring 9a are rounded.

Claims

1. An apparatus for filling a tube (20) with fluid com-
prising a connection for a fluid at high pressure for
pressurising the tube (20); wherein the high pres-
sure connection includes a shaft (1), tube sealing
means (11, 11a) being provided adjacent the for-
ward end of the shaft (1), for sealing the tube (20)
when the shaft (1) is advanced into engagement
with the tube (20), said shaft (1) comprising a rod
(2) having a longitudinal bore (4) for communicating
with a fluid source (6), and a sleeve (3) outwards of
the rod (2), a rod ring (9) being connected to a for-
ward end of the rod (2) and a sleeve ring (10) being
connected to a forward end of the sleeve (3); an
elastomeric ring (11,11a) is located between the rod
ring (9) and the sleeve ring (10), the elastomeric ring
(11, 11a) having an annular surface for sealingly en-
gaging a surface of the tube (20); and means (13,
15) for axially displacing the rod (2) and the sleeve
(3) relative to each other, whereby the elastomeric
ring (11, 11a) is axially compressed or decom-
pressed, the elastomeric ring (11, 11a) expanding
and contracting radially to engage and disengage
the tube (20), and wherein the rod ring (9) and
sleeve ring (10) have a greater radial extent than
the elastomeric ring (11, 11a) adjacent its annular
surface, whereby the annular surface of the elasto-
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meric ring (11, 11a) is normally nested inwardly be-
tween the rod and sleeve rings (9 and 10) and ex-
tends radially beyond the rod and sleeve rings (9
and 10) when the elastomeric ring (11, 11a) is com-
pressed between the rod and sleeve rings (9 and
10), means (8) being provided for advancing and
retracting the forward end of the shaft (1) into and
out of engagement with the tube (20) and fluid con-
trol means communicating with the fluid source (6),
for filling and pressurizing the tube (20) when the
shaft (1) is advanced into engagement with the tube
(20) and the tube sealing means (11, 11 a) seals the
tube (20) and for depressurizing and draining fluid
from the tube (20) before the shaft (1) is retracted;
characterised in that a second connection is provid-
ed for a fluid at low pressure for filling the tube (20)
said second connection communicating with a fluid
conductor (19, 24) adapted to define a fluid conduit
between the second connection and the open end
of the tube (20), said shaft (1) being movable into a
position in which its bore communicates with the in-
terior of the tube (20), the shaft (1) separating the
fluid conduit from the interior of the tube (20).

An apparatus according to Claim 1 characterised in
that the tube sealing means (11) is adapted to seal
the inner surface of a tube (20), the rod ring (9) and
sleeve ring (10) being disposed forwardly and rear-
wardly of the elastomericring (11), respectively, and
the annular surface of the elastomeric ring (11) ex-
tends radially outwardly to engage the inner surface
of the tube (20) when the elastomeric ring (11) is
compressed between the rod and sleeve rings (9
and 10).

An apparatus according to Claim 2 characterised in
that the means (13,15) for displacing the rod (2) rel-
ative to the sleeve (3) comprise sleeve backstop
means (13) moving radially inwardly towards the
axis, after the shaft (1) has been inserted into the
tube (20), to engage the rearward end (15) of the
sleeve (3) to prevent rearward movement of the
sleeve (3) as the shaft reciprocating means (8) rear-
wardly withdraws the rod (2) to seal the inner sur-
face of the tube (20).

An apparatus according to Claim 3 characterised in
that the rearward end of the sleeve includes an an-
nular sleeve stop ring (15) protruding outwardly of
the sleeve (3) and wherein the sleeve backstop
means comprises two oppositely radially movable
blocks (13) having a semi-annular inner surface
through which the shaft (1) extends.

An apparatus according to Claim 3 or 4 character-
ised by rod limiting means (16) for limiting the extent
to which the rod (2) may be withdrawn to seal the
interior of the tube (20) after the shaft (1) has been
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inserted into the tube (20) and the sleeve backstop
means (13) have engaged the rearward end (15) of
the sleeve (3), the rod limiting means (16) compris-
ing a rod abutment protruding from the rod (2) rear-
ward of the sleeve (3), and rod backstop means (13)
for moving radially inwardly to engage a rearward
face of the rod abutment (16).

An apparatus according to Claim 5 characterised in
that the rod abutment (16) comprises a rod stop
member threadedly and adjustably engaging the
rod (2).

An apparatus according to Claim 5 or 6 character-
ised in that the rod backstop means (13) comprises
two semi-circular interior grooves in the semi-annu-
lar inner surface and the rod stop member (16) is a
ring receivable in the grooves.

An apparatus according to Claims 1 to 7 character-
ised in that the annular surface of the elastomeric
ring (11) is an outermost surface, and the width di-
mension of the outermost surface of the rod ring (9)
is less than the dimension of the outermost surface
of the sleeve ring (10), and the outermost surface
of the elastomeric ring (11) is of smaller dimension
than the outermost surfaces of the rod and sleeve
rings (9 and 10).

An apparatus according to any one of Claims 1 or
8 characterised in that the rod ring (9) has outer for-
ward edges which are convexly rounded.

An apparatus according to Claim 1 characterised in
that the tube sealing means (11a) is adapted to seal
the outer surface of the tube (20), the sleeve ring
(9a) and rod ring (7a) are disposed forwardly and
rearwardly of the elastomeric ring (11a), respective-
ly, and the annular surface of said elastomeric ring
(11a) extends radially inwardly to engage an outer
surface of the tube (20) when compressed between
the sleeve and rod rings (9a and 7a).

An apparatus according to Claim 10 characterised
in that the displacing means comprises rod back-
stop means (13a) moving radially inwardly toward
the axis, after the shaft (1a) has been advanced into
engagement with the outer surface of the tube (20),
to engage the rearward end (1 6a) of the rod (2a)
to prevent rearward movement of the rod (2a) as
the shaft reciprocating means (8a, 8b) rearwardly
withdraws the sleeve (3a) to seal the outer surface
of the tube (20).

An apparatus according to Claim 11 characterised
in that the rearward end of the rod (2a) includes an
annular rod stop ring (16a) protruding outwardly of
the rod (2a) and wherein the rod backstop means
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(13a) comprises two oppositely radially movable
blocks.

An apparatus according to Claims 11 or 12 charac-
terised by sleeve limiting means (15a) for limiting
the extent to which the sleeve (3a) may be with-
drawn to seal the exterior of the tube (20) after the
shaft (1a) has been advanced to engage the exte-
rior of the tube (20) and said rod backstop means
(13a) have engaged the rearward end of the rod
(2a), the sleeve limiting means comprising a sleeve
backstop ring (15a) protruding from the rod (2a),
rearward of the sleeve(3a) and forward of the rear-
ward end (16a) of the rod (2a).

An apparatus according to Claim 13 characterised
in that the sleeve backstop ring (15a) threadedly
and adjustably engages the rod (2a).

An apparatus according to any one of Claims 10 to
14 characterised in that the inner dimension of the
sleeve ring (9a) is greater than the inner dimension
of the rod ring (7a), and the elastomeric ring (11a)
is of larger inner dimension than the sleeve and rod
rings (9a and 7a).

An apparatus according to any one of Claims 10 to
15 characterised in that the sleeve ring (9a) has
convexly rounded inner forward edges.

An apparatus according to any one of Claims 10 to
16 characterised in that the shaft reciprocating
means (8a, 8b) comprises two double acting hy-
draulic cylinders (8a, 8b) each engaging a beam
(29) centrally connected between the rearward end
of the sleeve (3a) and a stationary member (12a,
12b), the cylinders (8a, 8b) acting in a direction par-
allel to said axis.

Patentanspriiche

1.

Vorrichtung zum Fillen einer Réhre (20) mit Fluid,
die einen AnschluR fir ein Fluid unter hohem Druck
umfafdt, mit dem die Réhre (20) unter Druck gesetzt
wird, wobei der Hochdruckanschluf® einen Schaft
(1) enthalt und eine Réhrenabdichteinrichtung (11,
11a) an das vordere Ende des Schaftes (1) angren-
zend vorhanden ist, um die Réhre (20) abzudichten,
wenn der Schaft (1) in Eingriff mit der Réhre (20)
ausgefahren wird, wobei der Schaft (1) eine Stange
(2) mit einer Langsbohrung (4) umfaft, die mit einer
Fluidquelle (6) in Verbindung steht, sowie eine
Buchse (3) auRerhalb der Stange (2), wobei ein
Stangenring (9) mit einem vorderen Ende der Stan-
ge (2) verbunden ist, und ein Buchsenring (10) mit
einem vorderen Ende der Buchse (3) verbunden ist
und sich ein Elastomerring (11, 11a) zwischen dem
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Stangenring (9) und dem Buchsenring (10) befin-
det, wobei der Elastomerring (11, 11a) eine ringfor-
mige Flache aufweist, die abdichtend mit einer Fla-
che der Réhre (20) in Kontakt kommt, sowie eine
Einrichtung (13, 15) zum axialen Verschieben der
Stange (2) und der Buchse (13) zueinander, so daf}
der Elastomerring (11, 11a) axial zusammenge-
drickt wird und sich ausdehnen kann, sich der Ela-
stomerring (11, 11a) radial ausdehnt und zusam-
menzieht und mit der Réhre (20) in Kontakt kommt
und sich von ihr 16st, und wobei der Stangenring (9)
und der Buchsenring (10) eine gréRere radiale Aus-
dehnung haben als der Elastomerring (11, 11a) an
seine ringférmige Flache angrenzend, so dal} die
ringféormige Flache des Elastomerrings (11, 11a)
normalerweise innen zwischen dem Stangenring
(9) und dem Buchsenring (10) eingeschlossen ist
und sich radial Gber den Stangenring (9) und den
Buchsenring (10) hinaus erstreckt, wenn der Ela-
stomerring (11, 11a) zwischen dem Stangenring (9)
und dem Buchsenring (10) zusammengedruckt
wird, eine Einrichtung (8) vorhanden ist, mit der das
vordere Ende des Schaftes (1) in Kontakt mit der
Rohre (20) ausgefahren und aus diesem Kontakt
eingezogen wird sowie eine Fluidsteuereinrichtung,
die mit der Fluidquelle (6) in Verbindung steht, um
die Réhre (20) zu fillen und unter Druck zu setzen,
wenn der Schaft (1) in Kontakt mit der Réhre (20)
ausgefahren ist und die Réhrenabdichteinrichtung
(11, 11a) die Roéhre (20) abdichtet, und die den
Druck aufhebt und Fluid aus der Roéhre (20) ableitet,
bevor der Schaft (1) eingezogen wird, dadurch ge-
kennzeichnet, dal3 ein zweiter Anschlul? fir ein
Fluid unter niedrigem Druck vorhanden ist, um die
Roéhre (20) zu fullen, und der zweite Anschlufd mit
einem Fluidleiter (19, 24) in Verbindung steht, der
eine Fluidleitung zwischen dem zweiten Anschluf®
und dem offenen Ende der Réhre (20) bildet, wobei
der Schaft (1) in eine Position bewegt werden kann,
in der seine Bohrung mit dem Inneren der Réhre
(20) in Verbindung steht und der Schaft (1) die
Fluidleitung vom Inneren der Réhre (20) trennt.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, daR die Réhrenabdichteinrichtung (11)
die Innenflache einer Réhre (20) abdichtet, wobei
der Stangenring (9) und der Buchsenring (10) vor
bzw. hinter dem Elastomerring (11) angeordnet
sind, und sich die ringférmige Flache des Elasto-
merrings (11) radial nach auf3en erstreckt und mit
der Innenflache der Réhre (20) in Kontakt kommt,
wenn der Elastomerring (11) zwischen dem Stan-
genring (9) und dem Buchsenring (10) zusammen-
gedrickt wird.

Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, dal} die Einrichtung (13, 15) zum Ver-
schieben der Stange (2) in bezug auf die Buchse
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(3) eine Buchsen-Hinteranschlageinrichtung (3)
umfafdt, die sich radial nach innen auf die Achse zu
bewegt, nachdem der Schaft (1) in die Réhre (20)
eingefuhrt worden ist, um mit dem hinteren Ende
(15) der Buchse (3) in Eingriff zu kommen und
Ruckwartsbewegung der Buchse (3) zu verhindern,
wenn die Einrichtung (8) zum Hin- und Herbewegen
des Schaftes die Stange (2) nach hinten zurlick-
zieht, um die Innenflache der Réhre (20) abzudich-
ten.

Vorrichtung nach Anspruch 3, dadurch gekenn-
zeichnet, dal das hintere Ende der Buchse einen
ringférmigen Buchsenanschlagring (15) enthalt,
der von der Buchse (3) nach aulRen vorsteht, und
wobei die Buchsen-Hinteranschlageinrichtung (2)
entgegengesetzt radial bewegliche Blocke (13) um-
fallt, die eine halbringférmige Innenflache aufwei-
sen, durch die sich der Schaft (1) hindurch er-
streckt.

Vorrichtung nach Anspruch 3 oder 4, gekennzeich-
net durch eine Stangenbeschrankungseinrichtung
(16), die das Mal beschrankt, in dem die Stange
(2) zuriickgezogen werden kann, um das Innere der
Rohre (20) abzudichten, nachdem der Schaft (1) in
die Rbhre (20) eingeflihrt worden ist und die Buch-
sen-Hinteranschlageinrichtung (13) mit dem hinte-
ren Ende (15) der Buchse (3) in Kontakt gekommen
ist, wobei die Stangenbeschrankungseinrichtung
(16) einen Stangenanschlag umfalit, der von der
Stange (2) hinter der Buchse (3) vorsteht, sowie ei-
ne Stangen-Hinteranschlageinrichtung (13), die
sich radial nach innen bewegt, um mit einer Riick-
seite des Stangenanschlags (16) in Kontakt zu
kommen.

Vorrichtung nach Anspruch 5, dadurch gekenn-
zeichnet, dal} der Stangenanschlag (16) ein Stan-
genanschlagelement umfal}t, das schraubbar und
verstellbar mit der Stange (2) in Eingriff ist.

Vorrichtung nach Anspruch 5 oder 6, dadurch ge-
kennzeichnet, dall die Stangen-Hinteranschlag-
einrichtung (13) zwei halbkreisférmige Innennuten
in der halbringférmigen Innenflache umfafit, und
daR das Stangenanschlagelement (16) ein Ring ist,
der in den Nuten aufgenommen werden kann.

Vorrichtung nach Anspruch 1 bis 7, dadurch ge-
kennzeichnet, daf die ringférmige Flache des Ela-
stomerrings (11) eine am weitesten aul3en liegende
Flache ist, und daf} die Breitenabmessung der am
weitesten aullen liegenden Flache des Stangen-
rings (9) kleiner ist als die Abmessung der am wei-
testen auflen liegenden Flache des Buchsenrings
(10), und daf’ die am weitesten aul3en liegende Fla-
che des Elastomerrings (11) geringere Abmessung
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hat als die am weitesten aulRen liegenden Flachen
des Stangenrings und des Buchsenrings (9 und
10).

Vorrichtung nach einem der Anspriiche 1 oder 8,
dadurch gekennzeichnet, dall der Stangenring
(9) aullere vordere Rander hat, die konvex abge-
rundet sind.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dall die Réhrenabdichteinrichtung (11 a)
die AuRenflache der Réhre (20) abdichtet, wobei
der Buchsenring (9a) und der Stangenring (7a) vor
bzw. hinter dem Elastomerring (11 a) angeordnet
sind und die ringférmige Flache des Elastomerrings
(11a) sich radial nach innen erstreckt, um mit einer
AuRenflache der Rdhre (20) in Kontakt zu kommen,
wenn er zwischen dem Buchsenring (9a) und dem
Stangenring (7a) zusammengedrickt wird.

Vorrichtung nach Anspruch 10, dadurch gekenn-
zeichnet, dall die Verschiebeeinrichtung eine
Stangen-Hinteranschlageinrichtung (13a) umfaft,
die sich radial nach innen auf die Achse zu bewegt,
nachdem der Schaft (1a) in Kontakt mit der AufRen-
flache der Rohre (20) ausgefahren worden ist, um
mit dem hinteren Ende (16a) der Stange (2a) in
Kontakt zu kommen und Riickwartsbewegung der
Stange (2a) zu verhindern, wenn die Einrichtung
(8a, 8b) zum Hin- und Herbewegen des Schaftes
die Buchse (3a) nach hinten zurlickzieht, um die
AuRenflache der Réhre (20) abzudichten.

Vorrichtung nach Anspruch 11, dadurch gekenn-
zeichnet, dal das hintere Ende der Stange (2a) ei-
nen ringférmigen Stangenanschlagring (16a) ent-
hélt, der von der Stange (2a) nach aul3en vorsteht,
und wobei die Stangenanschlageinrichtung (13a)
zwei entgegengesetzt radial bewegliche Blocke
umfaft.

Vorrichtung nach Anspruch 11 oder 12, gekenn-
zeichnet durch eine Buchsenbeschréankungsein-
richtung (15a), die das MaR beschrankt, in dem die
Buchse (13a) zuriickgezogen werden kann, um die
AuRenseite der Roéhre (20) abzudichten, nachdem
der Schaft (1a) ausgefahren worden ist, um mit der
AuRenseite der Rohre (20) in Kontakt zu kommen,
und die Stangen-Hinteranschlageinrichtung (13a)
mit dem hinteren Ende der Stange (2a) in Kontakt
gekommen ist, wobei die Buchsenbeschrankungs-
einrichtung einen Buchsen-Hinteranschlagring
(15a) umfalt, der von der Stange (2a) hinter der
Buchse (3a) und vor dem hinteren Ende (16a) der
Stange (2a) vorsteht.

Vorrichtung nach Anspruch 13, dadurch gekenn-
zeichnet, dall der Buchsen-Hinteranschlagring
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(15a) schraubbar und verstellbar mit der Stange
(2a) in Eingriff ist.

Vorrichtung nach einem der Anspriiche 10 bis 14,
dadurch gekennzeichnet, dal} die Innenabmes-
sung des Buchsenrings (9a) groRer ist als die In-
nenabmessung des Stangenrings (7a), und da der
Elastomerring (11a) eine gréfRere Innenabmessung
hat als der Buchsenring (9a) und der Stangenring
(7a).

Vorrichtung nach einem der Anspriiche 10 bis 15,
dadurch gekennzeichnet, dal der Buchsenring
(9a) konvex abgerundete innere Vorderréander hat.

Vorrichtung nach einem der Anspriiche 10 bis 16,
dadurch gekennzeichnet, dalR die Einrichtung
(8a, 8b) zum Hin- und Herbewegen des Schaftes
zwei doppelt wirkende Hydraulikzylinder (8a, 8b)
umfalyt, die jeweils mit einem Quertrager (29) in
Kontakt sind, der mittig zwischen dem hinteren En-
de der Buchse (3a) und einem stationaren Element
(12a, 12b) angebracht ist, wobei die Zylinder (8a,
8b) in einer Richtung parallel zu der Achse wirken.

Revendications

Appareil pour remplir un tube (20) de fluide, com-
prenant un raccord pour fluide a haute pression
destiné a mettre le tube (20) en pression; dans le-
quel le raccord haute pression inclut un manche (1),
des moyens de fermeture de tube (11, 1la) étant
prévus au voisinage de I'extrémité avant du manche
(1), pour fermer le tube (20) quand le manche (1)
est avanceé et couplé au tube (20), ledit manche (1)
comprenant une tige (2) présentant un alésage lon-
gitudinal (4) communiquant avec une source de flui-
de (6), et un manchon (3) a I'extérieur de la tige (2),
une bague de tige (9) étant connectée a une extré-
mité avant de la tige (2) et une bague de manchon
(10) étant connectée a une extrémité avant du man-
chon (3); une bague élastomére (11, 11a) est placée
entre la bague de tige (9) et la bague de manchon
(10), la bague élastomeére (11, 11a) présentant une
surface annulaire destinée a un contact étanche
avec une surface du tube (20); et des moyens (13,
15) pour déplacer axialement la tige (2) et le man-
chon (3) I'un par rapport a l'autre, pour ainsi com-
primer ou décomprimer axialement la bague élas-
tomeére (11, 11a), la bague élastomére (11, 11a) se
dilatant et se contractant radialement pour venir au
contact du tube (20) et s'en écarter, et la bague de
tige (9) et la bague de manchon (10) ayant une plus
grande dimension radiale que la bague élastomeére
(11, lia) au voisinage de sa surface annulaire, ce
par quoi la surface annulaire de la bague élastome-
re (11, 11a) est normalement emboitée intérieure-
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ment entre les bagues de tige et de manchon (9 et
10) et s'étend radialement au-dela des bagues de
tige et de manchon (9 et 10) lorsque la bague élas-
tomere (11, 11a) est comprimée entre les bagues
de tige et de manchon (9 et 10), des moyens (8)
étant prévus pour faire avancer et reculer I'extrémi-
té avant du manche (1) et la coupler au tube (20) et
I'en découpler, ainsi que des moyens de régulation
de fluide communiquant avec la source de fluide
(6), pour remplir le tube (20) et le mettre en pression
quand le manche (1) est avancé et couplé au tube
(20) et les moyens de fermeture de tube (11, 11a)
ferment le tube (20), et pour dépressuriser et éva-
cuer le fluide hors du tube (20) avant de retirer le
manche (1); caractérisé par le fait qu'un deuxiéme
raccord est prévu pour remplir le tube (20) de fluide
a basse pression, ledit deuxieme raccord commu-
niguant avec un conducteur de fluide (19, 24) apte
a définir un conduit de fluide entre le deuxieme rac-
cord et I'extrémité ouverte du tube (20), ledit man-
che (1) étant mobile jusqu'a une position dans la-
quelle son alésage communique avec l'intérieur du
tube (20), le manche (1) séparant le conduit de flui-
de de l'intérieur du tube (20).

Appareil selon la revendication 1, caractérisé par le
fait que les moyens (11) de fermeture de tube sont
aptes a fermer la surface interne d'un tube (20), la
bague de tige (9) et la bague de manchon (10) étant
placées respectivement en avant et en arriére de la
bague élastomeére (11), et la surface annulaire de
la bague élastomére (11) s'étend radialement vers
I'extérieur pour venir au contact de la surface inter-
ne du tube (20) lorsque la bague élastomere (il) est
comprimée entre les bagues de tige et de manchon
(9 et 10).

Appareil selon la revendication 2, caractérisé par le
fait que les moyens (13, 15) pour déplacer la tige
(2) par rapport au manchon (3) comprennent des
moyens (13) d'arrét arriere de manchon se dépla-
¢ant radialement vers l'intérieur en direction de
I'axe, une fois que le manche (1) a été inséré dans
le tube (20), pour venir au contact de I'extrémité ar-
riére (15) du manchon (3) et empécher tout mouve-
ment vers l'arriere du manchon (3) a mesure que
les moyens (8) de déplacement alternatif de man-
che raménent la tige (2) en arriére pour fermer la
surface interne du tube (20).

Appareil selon la revendication 3, caractérisé par le
fait que I'extrémité arriére du manchon comprend
une bague annulaire (15) d'arrét de manchon fai-
sant saillie a I'extérieur du manchon (3), et dans le-
quel le moyen d'arrét arriere de manchon comprend
deux blocs (13) mobiles radialement en sens con-
traires présentant une surface interne semi-annu-
laire a travers laquelle s'étend le manche (1).
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Appareil selon la revendication 3 ou 4, caractérisé
par des moyens (16) de limitation de tige destinés
a limiter la distance de laquelle on peut ramener la
tige (2) en arriére pour fermer l'intérieur du tube (20)
une fois que le manche (1) a été inséré dans le tube
(20) et que le moyen (13) d'arrét arriere de manchon
est au contact de I'extrémité arriere (15) du man-
chon (3), les moyens (16) de limitation de tige com-
prenant une butée de tige faisant saillie sur la tige
(2) en arriere du manchon (3) et un moyen (13) d'ar-
rét arriere de tige pouvant se déplacer radialement
vers l'intérieur pour venir au contact d'une face ar-
riere de la butée de tige (16).

Appareil selon la revendication 5, caractérisé par le
fait que la butée de tige (16) comprend un élément
d'arrét de tige engagé sur la tige (2) par vissage et
de maniere réglable.

Appareil selon la revendication 5 ou 6, caractérisé
par le fait que le moyen (13) d'arrét arriére de tige
comprend deux rainures intérieures en demi-cercle
dans la surface interne semi-annulaire et I'élément
(16) d'arrét de tige est une bague susceptible de se
loger dans les rainures.

Appareil selon les revendications 1 a 7, caractérisé
par le fait que la surface annulaire de la bague élas-
tomere (11) est une surface la plus a l'extérieur, et
la dimension en largeur de la surface la plus a I'ex-
térieur de la bague de tige (9) est inférieure a la di-
mension de la surface la plus a I'extérieur de la ba-
gue de manchon (10), et la surface la plus a l'exté-
rieur de la bague élastomére (11) est de plus petite
dimension que les surfaces les plus a I'extérieur des
bagues de tige et de manchon (9 et 10).

Appareil selon I'une quelconque des revendications
1 et 8, caractérisé par le fait que la bague de tige
(9) présente des bords avants extérieurs qui sont
arrondis de maniére convexe.

Appareil selon la revendication 1, caractérisé par le
fait que les moyens (1 la) de fermeture de tube sont
aptes a fermer la surface externe du tube (20), la
bague de manchon (9a) et la bague de tige (7a) sont
placées respectivement en avant et en arriere de la
bague élastomere (1 la), et la surface annulaire de
ladite bague élastomeére (11a) s'étend radialement
vers l'intérieur pour venir au contact d'une surface
externe du tube (20) lorsqu'elle est comprimée en-
tre les bagues de manchon et de tige (9a et 7a).

Appareil selon la revendication 10, caractérisé par
le fait que les moyens de déplacement compren-
nent un moyen (13a) d'arrét arriére de tige se dé-
plagant radialement vers l'intérieur en direction de
I'axe, une fois que le manche (la) a été avancé et
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couplé a la surface externe du tube (20), pour venir
au contact de l'extrémité arriére (16a) de la tige (2a)
etempécher tout mouvement vers l'arriére de la tige
(2a) a mesure que les moyens (8a, 8b) de déplace-
ment alternatif de manche raménent le manchon
(3a) en arriere pour fermer la surface externe du
tube (20).

Appareil selon la revendication 11, caractérisé par
le fait que I'extrémité arriére de la tige (2a) inclut
une bague annulaire (16a) d'arrét de tige faisant
saillie a I'extérieur de la tige (2a) et dans lequel le
moyen (13a) d'arrét arriére de tige comprend deux
blocs mobiles radialement en sens contraires.

Appareil selon la revendication 11 ou 12, caractéri-
sé par des moyens (15a) de limitation de manchon
pour limiter la distance de laquelle on peut ramener
le manchon (3a) en arriére pour fermer I'extérieur
du tube (20) une fois que le manche (la) a été avan-
cé et couplé a I'extérieur du tube (20) et que ledit
moyen (13a) d'arrét arriére de tige est au contact
de I'extrémité arriére de la tige (2a), les moyens de
limitation de manchon comprenant une bague (15a)
d'arrét arriere de manchon faisant saillie sur la tige
(2a), en arriere du manchon (3a) et en avant de I'ex-
trémite arriere (16a) de la tige (2a).

Appareil selon la revendication 13, caractérisé par
le fait que la bague (15a) d'arrét arriere de manchon
est engagée sur la tige (2a) par vissage et de ma-
niére réglable.

Appareil selon I'une quelconque des revendications
10 a 14, caractérisé par le fait que la dimension in-
térieure de la bague de manchon (9a) est supérieu-
re a la dimension intérieure de la bague de tige (7a),
et la bague élastomeére (11a) est de dimension in-
térieure supérieure a celles des bagues de man-
chon et de tige (9a et 7a).

Appareil selon I'une quelconque des revendications
10 a 15, caractérisé par le fait que la bague de man-
chon (9a) présente des bords avants intérieurs ar-
rondis de maniére convexe.

Appareil selon I'une quelconque des revendications
10 a 16, caractérisé par le fait que les moyens (8a,
8b) de déplacement alternatif de manche compren-
nent deux vérins hydrauliques (8a, 8b) a double ef-
fet, appuyant chacun contre une barre (29) connec-
tée en son centre entre I'extrémité arriére du man-
chon (3a) et un élément fixe (12a, 12b), les vérins
(8a, 8b) agissant dans une direction parallele audit
axe.
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