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Description

[0001] The present invention relates to apparatus for
connecting a flexible tube to a spigot, typically incorpo-
rating a barb, or the like.
[0002] In the food, medical and pharmaceutical indus-
tries single use apparatus, or bio-disposable systems,
are used in the preparation of batches of some products.
Such single use apparatus includes flexible tubing, which
is typically made from silicone, but may be made from
other plastics materials, such as thermoplastics. Con-
nections to other pieces of apparatus are commonly
made with flanged connectors clamped to each other.
The connectors have hollow spigots to which a flexible
tube is connected in a fluid tight manner. Connections to
other pieces of apparatus can also made using hollow
spigots. These spigots are generally provided with
barbed ends to retain the tubes.
[0003] It is important that this connection between the
flexible tube and hollow spigot is fluid tight as fluid leaking
between this connection would be lost to the process and
when using valuable fluids any loss can be significant. It
is particularly important that the connection is stable for
the lifetime of the apparatus, because if the connection
were to fail, the whole batch may be lost. To prevent
disconnection and leaks, the connection is tight, with the
profile of the barb extending slightly beyond the normal
diameter of the tube causing slight stretching of the tube
around the barb, and therefore making spontaneous dis-
connection of the tube from the spigot unlikely to occur.
However, this of course makes connecting the tube to
the spigot also difficult.
[0004] To aid connection a lubricant, such as alcohol,
in particular isopropyl alcohol, or oil, can be used. How-
ever, this can ease both the connection between the tube
and the spigot, and the disconnection. In addition, the
lubricant can seep into the apparatus and contaminate
the reaction chemicals and solvents, and the products.
Thus it is preferable to avoid the use of such lubricants.
[0005] Apparatus has been developed to insert a spig-
ot into a flexible tube, however, these typically incorpo-
rate the use of fingers inside the flexible tube to pull the
tube open so the spigot can be inserted. While this cer-
tainly aids insertion of the spigot into the tube, the use of
fingers adds potential contamination into the apparatus
and risks damage to both the tube and the spigot, as the
stretch must accommodate the stretching fingers as well
as the spigot initially. In addition, various types of plastic
tubing, in particular thermoplastic tubing, does not return
fully to shape once stretched. Thus the use of this type
of apparatus to pull the tube open can lead to a perma-
nently enlarged tube and thus a poor connection.
[0006] In GB2477209, an apparatus is described for
inserting a spigot into a flexible tube, the apparatus in-
cluding:

• means for supporting and advancing a spigot and
• means for gripping a flexible tube, while the spigot

is inserted therein,
• the gripping means including a pair of jaws for grip-

ping and releasing the tube, with sufficient strength
to hold the tube but not crush the same,

• at least part of one or both jaws being moveably
mounted against a resistance such that under the
force of the advancing spigot at least part of one or
both jaws can release sufficiently to allow the spigot
to pass into the tube, while retaining the tube in the
apparatus.

[0007] This is extremely successful. However, where
the flexible tube is stiffer than usual, for example due to
the tube being cold, or made from a different or thicker
material to the silicone tubing most commonly used, or
the barbed connector has a particularly exaggerated pro-
file, then the device can still have difficulties in inserting
a spigot into a tube.
[0008] The object of the present invention is to provide
improved apparatus for inserting a spigot into a flexible
tube.
[0009] According to an aspect of the invention there is
provided an apparatus for inserting a spigot into a flexible
tube, the apparatus including:-

• means for supporting and advancing a spigot; and
• means for gripping a flexible tube for insertion of the

spigot; the gripping means including
• a pair of jaws for gripping and releasing the tube,

with sufficient strength to hold to the tube but not
crush the same,

• at least part of one or both jaws being moveably
mounted against a resistance such that under the
force of the advancing spigot at least part of one or
both jaws can release sufficiently to allow the spigot
to pass into the tube, while retaining the tube in the
apparatus;

• a microprocessor to control movement of the ad-
vancing means and the gripping means during in-
sertion of the spigot into the flexible tube;

• the microprocessor being programmed to in-
clude the steps of:

• closing the jaws to initially grip the tube,
• fully advancing a spigot into a tube and
• opening the jaws when the tube is fully inserted,

characterised in that the microprocessor is further pro-
grammed to include, between the steps of initially closing
the jaws and of fully advancing the spigot into the tube,
the additional steps of:

• initial advancing the spigot partially into the tube,
• opening the jaws to allow the tube to relax,
• re-closing the jaws for further advance of the spigot

further into the tube.

[0010] The microprocessor programme may include
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the further step of retracting the spigot while the jaws are
open. This prevents the tube holding the spigot being
positioned further back in the jaws when they are closed.
[0011] The cycle of advancing the spigot, opening the
jaws, retracting the spigot and closing the jaws may be
programmed to be repeated a predetermined number of
times. The number of cycles may be chosen by a user
prior to operation. Typically the cycle will be repeated
twice or three times, however, it may be repeated three,
four, five, six or even seven times, or indeed any number
of times, until the spigot is fully inserted into the tube.
This will depend upon the profile of the spigot and the
flexibility of the tube.
[0012] Preferably both the jaws and the supporting
means for the spigot are easily replaceable, so that jaws
and spigot supports can be matched to the tube and spig-
ot to be used, and each other. Preferably the jaws are
provided with contouring to hold the tube, and are flared
slightly at their distal end to accommodate the spigot.
The contouring and flaring can be matched to the dimen-
sions of the tube and spigot. The spigot may be part of
a flanged connector, an adapter, a T- or Y-piece or any-
thing else used in single use apparatus, including a filter.
The support can be chosen to fully support the apparatus
bearing the spigot.
[0013] According to another aspect of the invention
there is also provided a method of inserting a spigot into
a flexible tube, using apparatus including:-

• means for supporting and advancing a spigot; and
• means for gripping a flexible tube for insertion of the

spigot;
• the gripping means including a pair of jaws for grip-

ping and releasing the tube, with sufficient strength
to hold to the tube but not crush the same,

• at least part of one or both jaws being moveably
mounted against a resistance such that under the
force of the advancing spigot at least part of one or
both jaws can release sufficiently to allow the spigot
to pass into the tube, while retaining the tube in the
apparatus;

the method including the steps of:-

• advancing the spigot;
• halting advance of the spigot;
• opening the jaws;
• closing the jaws;
• repeating this cycle.

[0014] The method may include the additional step of
retracting the spigot between the steps of opening and
closing the jaws.
[0015] The spigot may be advanced by a predeter-
mined distance, and then retreated by a predetermined
distance. Alternatively, the spigot may be advanced for
a predetermined period of time, and then retreated for a
predetermined period of time. A combination of time pe-

riod and distance could also be used to determine the
forwards and back movement. In a further alternative the
spigot may be advanced until a predetermined resistance
it met.
[0016] The cycle may be repeated a predetermined
number of times. However, the cycle may be repeated
until stopped by an operator, or until no further forwards
motion of the spigot is detected during a cycle.
[0017] To help understanding of the invention, a spe-
cific embodiment thereof will now be described by way
of example and with reference to the accompanying
drawings, in which:

Figure 1 is a top view of the apparatus according to
the invention;
Figure 2 a perspective view of one of the jaws ac-
cording to the invention;
Figure 3 a cross-sectional view of the jaw of Figure 2;
Figure 4 is a cross-sectional view of an alternative
jaw according to the invention;
Figure 5 is a top view at the start of the insertion
cycle, according to the invention;
Figure 6 is a top view of the insertion cycle, once the
spigot has been partially inserted, at the end of the
first cycle;
Figure 7 is a top view of the insertion cycle, the spigot
and tube having retreated for the start of a second
cycle;
Figure 8 a top view of the insertion cycle, the spigot
having been further inserted following a second cy-
cle;
Figure 9 a top view of the insertion cycle, the spigot
and tube having retreated for the start of the third
cycle; and
Figure 10 is a top view of the insertion cycle, the
spigot having been fully inserted into the tube on the
third cycle.

[0018] Referring to the Figures, the apparatus there-
shown 1, comprises a base 2 on which is mounted a
support 4 for a connector C having a spigot S (the con-
nector and spigot are not shown in Figure 1). The spigot
has a barbed end B. While barbed end spigots are the
most commonly used, the device could also be used on
spigots with parallel ends or ends of other shapes, such
as domed or olive. The connector may be a flanged con-
nector, but may also be a T-connector, a Y-connector,
adapters, or any other type of device to which a flexible
tube is connected, including filters and the like.
[0019] The support 4 is mounted on a pair of runners
6 to allow it to be advanced forward and retreated back-
wards along the base 2. Alternatively any other system
for allowing and controlling the movement of the support
can be used. For example sliders provided in grooves in
the base, or wheels in tracks. The support includes a
motor associated with a holder 8, to move the support
backward and forwards as required, and an attachment
12, removably connected to the holder, designed to sup-
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port the connector to be used. Usually the motor will be
a pneumatic motor, operating a piston to move the sup-
port, however, other types of motor, such as linear, rotary,
servo or hydraulic may also be used. The attachment
usually includes a rod 13 of the correct dimensions to
support the spigot, and may include a back support for
holding the body of the connector and/or a support base
(not present in the embodiment shown) to support the
connector. The attachment 12 is designed for the specific
connector and can be readily replaced for other attach-
ments dependent upon the connector used. The move-
ment of the support along the runners can be set to adjust
the stroke of the forward motion of the support 4, and its
starting position again in accordance with the shape and
particularly length of the spigot.
[0020] The base also carries a grip 14 for the flexible
tube T. The grip includes a pair of jaws 16. As shown
these are supported on a pair of carriers 18, associated
with a motor, pneumatic piston or other mechanical or
powered means for opening and closing the jaws, as dis-
cussed in relation to the movement of the spigot. Alter-
natively, for certain operations, the jaws can be opened
and closed manually, for example using a lever to move
the carriers, under cam control (not shown). The jaws
are readily replaceable on the carriers, so that the jaws
can be matched to the flexible tube, and in particular the
diameter of the flexible tube, and to the diameter and
profile of the barb on the spigot. The jaws and carriers
being positioned on the base such that the open end of
the tube is in line with and facing a spigot on the support
4, for insertion of the spigot into the tube.
[0021] Referring to Figures 2, 3 and 4, the jaws 16 com-
prise holding blocks 20, which are designed to fit into the
carriers. While each jaw can comprise a single compress-
ible member, in the preferred embodiment within the sup-
porting blocks are two compressible members, a front
jaw member 21 and a back jaw member 22. These may
be compressible as a result of compressible material
such a foam provided between the block 20 and the mem-
bers 21, 22, or because part of the member is made from
a compressible material, however usually, as shown, a
compression spring 25 is provided between the block
and the members 21, 22. The members sit slightly proud
of the block to allow for compression where necessary.
[0022] Although the back member could be provided
as fixed, it has been found that making it compressible
allows slightly higher pressure to be applied to the jaw
without collapse of the tube, to give an improved grip
thereon. The compression spring of the back member
may be of a greater stiffness than the compression spring
of the front member or may be essentially identical.
[0023] The jaw members 21, 22 are provided with con-
touring to hold the flexible tube. The front member 21 is
provided with a contoured elongate groove that is flared
23 at its front end to accommodate the spigot. The degree
and length of the flaring can be chosen in accordance
with the spigot to be inserted into the tube. A general
flare will be satisfactory for most standard barbs used in

such single-use apparatus, however for more extreme
barbs, specific shaping will be advantageous. The back
member 22 is provided with an elongate groove that is
not flared, but is sized to hold the tube and will be matched
to the tube alone. The size of the jaw members and the
spacing between them is chosen such that the spigot,
when inserted into the tube, will be accommodated within
the front member only, with the back member griping a
section of tubing into which the spigot will not reach. The
back member thus maintains a firm hold on the tube with-
out being forced open on insertion of the spigot, holding
the tube in position and preventing it from being pushed
back on insertion of the spigot. While only one of the pair
of jaws could be provided with compressible member(s),
providing both of the pair of jaws with such members
provides a more even expansion of the grip on the tube,
leading to easier insertion of the spigot.
[0024] The grooves in the front members, the flare in
the front members and the groove in the back members
will usually be provided with a series of ridges, grooves,
striations, hatching or other form of roughening, such as
sandblasting, to aid friction and thus grip between the
jaw members and the tube.
[0025] As shown in Figures 2 and 3, the jaw members
21, 22 are provided in their own pockets, 26, 27. In order
to accommodate the flexible tube, the front, 28 and centre
of the pockets 29 are also contoured. Alternatively, the
two blocks, 31, 32, could be positioned adjacent each
other in a single pocket 33, as shown in Figure 4. While
the blocks are separate, they are accommodated togeth-
er, with no divider between them. They are individually
compressible, each having their own compression
spring, 34, 35. As before, the front 36 of the block 30 is
contoured to accommodate the tube.
[0026] Much of the apparatus will be of a plastics ma-
terial, and preferably any pistons and/or motors used,
will be removable or fully sealed, such that the apparatus
can be placed in an autoclave for sterilisation. The com-
pressible jaw members 21, 22, 31, 32 may be made of
plastics material or of metal. It has been found that the
harder metal lasts longer before the movement of the
tube within the jaw, particularly the front jaw member,
caused by the insertion of the spigot, polishes the mem-
ber, reducing its grip, which ultimately leads to it needing
to be replaced.
[0027] The carriers 18 are held on a pair of runners 24,
mounted on the base. The carriers are moved on the
runners between an opened position in which the tube
can be inserted or removed, and a closed position, in
which the tube is held securely, but not crushed. Alter-
native systems for allowing and controlling the movement
of the carrier can be used. For example sliders provided
in grooves in the base, or the carriers can be provided
with wheels. The carriers can be moved manually using
a lever or the like, between two pre-set positions, typically
under cam control. However, usually the movement of
the carriers will be powered, generally with a pair of pneu-
matic pistons or a motor, with an operator activating a
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button, switch or the like to open or close the jaws.
[0028] The base also holds a microprocessor, not
shown. This is programmable to control motors, to de-
termine the stroke, timing and starting position of the spig-
ot support, for movement of the jaws and spigot support,
including forwards and backwards movement of the sup-
port, and opening and closing of the jaws. It will be pro-
grammed prior to use of the device, according to the com-
bination of spigot and tube used.
[0029] Referring now to Figures 5-10, which show the
insertion of a spigot having a barb, into a tube.
[0030] For connecting a flexible tube to a spigot, an
operator will programme the microprocessor to carry out
the correct number of cycles, moving the predetermined
distances or for predetermined times, including the start-
ing position of the spigot. Alternatively the forward motion
can be programmed to stop on at level of pressure
against forward movement. Usually a number of pro-
grammes will have been preprogrammed into the micro-
processor and the operator will select the one for the
combination of tube and spigot to be connected.
[0031] The operator will then attach the device incor-
porating the spigot to be connected onto a suitable at-
tachment 12, with the end of the rod 13 extending slightly
from the end of the hollow spigot. The attachment will
then be connected to the support 4. The operator will
then fit jaws 20 appropriate to the tube and spigot com-
bination onto the carriers. He will then hold the tube be-
tween the jaws 20, with the end of the tube extending
very slightly beyond the end of the jaws 20, and with the
end of the tube T extending very slightly over the end of
the rod 13, and close the jaws. Thus the opening of the
tube T and the end of the barb B will be in line. This is
as shown in Figure 5.
[0032] The spigot S is then ready for insertion into the
tube, and the operator activates the device. Under control
of the microprocessor, the forward motion of the support
4 is then activated. The spigot S carried on the support
4 is moved forwards along the runners until it starts to
enter the tube.
[0033] As in GB2477209, if the tube is a standard tube
having good flexibility and the spigot does not have an
extreme barb, then it may be possible to urge the spigot
into the tube, to the full extent that is desirable, using a
single forwards movement of the support. The stroke,
namely distance it is necessary for the spigot to travel to
be fully inserted into the tube, having been programmed
onto the microprocessor in accordance with the particular
spigot and tube, prior to the start of the insertion opera-
tion.
[0034] However, in cases, where the tube T is slightly
stiff or thick, and/or the spigot has a larger barb B, or one
that is more difficult to insert into a tube, the spigot may
not pass into the tube to the extent that is desired, in a
single forwards movement. The inside edge of the tube
may "catch" on the barb profile, and start to curl inwards
and/or the tube may start to "bunch" slightly, being com-
pressed by the force of the advancing spigot, substan-

tially halting forward movement of the support. As the
jaws are holding the tube firmly, particularly the back sec-
tion, which is not effected by any compressing of the front
section in response to the advancing spigot, the tube is
not pushed back to any significant extent, nevertheless
the spigot can be substantially prevented from advanc-
ing.
[0035] At this stage, the spigot will have been inserted
partially into the tube, as shown in Figure 6. To fully insert
the spigot, in accordance with the invention, this opera-
tion is repeated the number of times required. This will
depend upon the tube T and barbed spigot S combina-
tion, but anything between two and six cycles is typical.
[0036] In the example shown in the Figures, at the end
of the first cycle, the spigot extends partially into the tube.
Under control of the microprocessor, the jaw carriers 18
are opened. This allows the tube on the spigot to relax
slightly, and uncurl where it may have started to curl or
bunch on the spigot.
[0037] At this stage is it possible to close the jaws,
which form a strong grip on the tube and part of the spigot.
The spigot will not extend into the back section and thus
this section in particular will forming a tight grip on the
tube. Thus support can then be advanced again, urging
the spigot further into the tube. If the spigot is still not fully
inserted into the tube, this cycle can be repeated again,
with the jaws being opened to allow the tube to relax and
then closed, before the spigot advancing once again.
[0038] While this cycle can be successful in inserting
the spigot into the tube, it results in the tube being pushed
further back into the jaws with the increasing number of
cycles. This is because as the tube relaxes, it moves
away from the spigot and further through the jaws. As a
result when the jaws close again, the tube is further back
in the jaw with the spigot also further back between the
jaws. Over a small number of cycles this will be fairly
insignificant, and thus in insertion of the spigot into the
tube will be achieved. However, positioning of the tube
and spigot further into the jaws is not advantageous.
[0039] As a result the preferred cycle further includes
the step of retreating the spigot 4 a short distance after
opening of the jaws. As the tube is connected to the spig-
ot, the tube will be drawn through the jaws as the spigot
is retracted, while remaining attached to the spigot. At
this stage the section of spigot which has already been
inserted into the spigot is substantially level with the front
of the jaws, with the section that has not been inserted
is outside the jaws. The jaws are then closed, with the
back section in particular, forming a firm grip on the tube.
This is as shown in Figure 7. The support 4 is then ad-
vanced again, urging the spigot further into the tube. Part
of the tube now extends outside the jaws. The majority
of this is the section into which the barb has already been
pushed. However, the jaws support the majority of the
section into which the tube is still to be inserted, and a
section further back. This prevents the tube from being
pushed back as the spigot advances, with the spigot be-
ing urged further into the tube.
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[0040] As before, it may be that the tube again "catch-
es" on the spigot, or "bunches" slightly, and prevents the
spigot from fully inserting therein. However, the spigot
will have penetrated further into the tube, as shown in
Figure 8. The cycle is repeated. The jaws are opened
and the support retracted. The jaws are then closed
again, as shown in Figure 9. As before the tube has been
pulled slightly further through the jaws with the retreating
support and a section further back on the jaws is clamped
therebetween. The support then advances, urging more
of the spigot into the tube.
[0041] As shown in Figure 10, this time the spigot has
been fully inserted into the tube. However, for other com-
binations of tube and spigot additional or fewer cycles
may be required.
[0042] The final stage of the process is to open the
jaws, whereby the spigot and tube combination can be
removed from the support, for use.
[0043] The movement of the support 4 and the opening
and closing of the jaws 20 are controlled by the micro-
processor. The cycle of movement is programmed onto
the microprocessor before operation, in accordance with
the requirements for the flexible tube and spigot combi-
nation. A typical programme for the microprocessor,
which controls the movement in accordance with the ex-
ample shown in the Figures, includes the steps of:-

1) advancing the support forwards by a predeter-
mined distance, then halting forward movement;
2) opening the jaws;
3) retreating the support a predetermined distance;
4) closing the jaws;
5) advancing the support by a predetermined dis-
tance, then halting forward movement;
6) opening the jaws;
7) retreating the support a predetermined distance;
8) closing the jaws are closed; and
9) advancing the support a final predetermined dis-
tance.

[0044] As discussed above, steps 3 and 7, namely re-
treating the support a predetermined distance, are not
essential and may be omitted. On opening of the jaws,
the tube can relax, making it again ready to accept the
spigot when advanced. However, in order to prevent the
tube and spigot combination being held further back in
the jaws, it is advantageous to include this step.
[0045] The predetermined distances of the forwards
and backwards motion of the spigot will depend upon the
length of the spigot and the number of cycles required,
and will be set in accordance with a particular tube and
spigot combination. For some combinations, less forward
advances will be required, as the spigot can be fully in-
serted after a single or double movement, however, for
other combinations, more forward and back movements
are required. Thus for some combinations greater ad-
vances can be made per cycle, with the predetermined
distance for forwards movement being higher, while in

other combinations, less forwards movement can be
achieved. In each case the retreating or backwards
movement of the support will be a very short distance
only, to allow the tube to relax around the spigot.
[0046] Alternatively, the microprocessor can be pro-
grammed to operate on a time control system, with the
forwards movement being for a small number or fractions
of seconds, followed by opening of the jaws, retreating
either for a period of time, typically small fractions of sec-
onds, or a set distance, and then repeating this cycle a
set number of times.
[0047] In a further alternative, the microprocessor can
be programmed to react to resistance against movement,
such that while the spigot is moving forwards into the
tube, forwards movement continues. However, when or
if the spigot catches or starts to bunch or compress the
tube, leading to a substantial ceasing in the forward mo-
tion, the microprocessor causes the forwards motion to
stop, the jaws to open, the support to move backwards
a small distance or for a short time, and the jaws to close
again. Forward movement of the support is then restart-
ed. This cycle can be repeated until the support has
moved forward by a predetermined distance, until no fur-
ther forwards motion is detected over two or more cycles,
or until an operator stops the cycle.
[0048] Usually the number of cycles will be pre-deter-
mined by being programmed into the microprocessor.
However, if the microprocessor is programmed to react
to a resistance, the number of cycles can be determined
by the motion or the resistance as described above. Al-
ternatively the number of cycles can be programmed to
continue until stopped by an operator.
[0049] The invention is not intended to be restricted to
the details of the above-described embodiment. For in-
stance, the apparatus may be partially automated, or par-
tially manual, or any combination thereof, with the initial
and final opening and closing of the jaws being by lever
action.

Claims

1. Apparatus for inserting a spigot fully into a flexible
tube, the apparatus including:-

• means (4) for supporting and advancing a spig-
ot (13); and
• means (14) for gripping a flexible tube for in-
sertion of the spigot; the gripping means includ-
ing

• a pair of jaws (16) for gripping and releas-
ing the tube, with sufficient strength to hold
to the tube but not crush the same,
• at least part (21 ;31) of one or both jaws
being moveably mounted against a resist-
ance (24; 34,35) such that under the force
of the advancing spigot at least part of one
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or both jaws can release sufficiently to allow
the spigot to pass into the tube, while retain-
ing the tube in the apparatus;

• a microprocessor to control movement of the
advancing means and the gripping means dur-
ing insertion of the spigot into the flexible tube;

• the microprocessor being programmed to
include the steps of:
• closing the jaws to initially grip the tube,
• fully advancing a spigot into a tube and
• opening the jaws when the tube is fully
inserted,

characterised in that the microprocessor is further
programmed to include, between the steps of initially
closing the jaws and of fully advancing the spigot
into the tube, the additional steps of:

• initial advancing the spigot partially into the
tube,
• opening the jaws to allow the tube to relax,
• re-closing the jaws for further advance of the
spigot further into the tube.

2. Apparatus as claimed in claim 1, wherein the micro-
processor is further programmed to include a yet fur-
ther step of retracting the spigot while the jaws are
open after partial advance of the spigot.

3. Apparatus as claimed in claim 2, wherein the micro-
processor is further programmed for a cycle of the
steps of advancing the spigot, opening the jaws to
allow the tube to relax, retracting the spigot and re-
closing the jaws to be repeated a predetermined
number of times.

4. Apparatus as claimed in claim 3, wherein the number
of cycles is selectable by a user.

5. Apparatus as claimed in any preceding claim, where-
in the jaws and the supporting means for the spigot
are easily replaceable.

6. Apparatus as claimed in any preceding claim, the
jaws are provided with contouring to accommodate
the tube.

7. Apparatus as claimed in any preceding claim, where-
in the jaws are flared (23) slightly at their distal end
to accommodate the spigot.

8. Apparatus as claimed in any preceding claim, where-
in the jaws are provided in two sections, a back sec-
tion (22;32) and a front section (21;31), both move-
ably mounted against a resistance.

9. A method of inserting a spigot into a flexible tube,
using apparatus including:-

• means for supporting and advancing a spigot;
and
• means for gripping a flexible tube for insertion
of the spigot;
• the gripping means including a pair of jaws for
gripping and releasing the tube, with sufficient
strength to hold to the tube but not crush the
same,
• at least part of one or both jaws being moveably
mounted against a resistance such that under
the force of the advancing spigot at least part of
one or both jaws can release sufficiently to allow
the spigot to pass into the tube, while retaining
the tube in the apparatus;

the method comprising the steps of:-

• advancing the spigot;
• halting advance of the spigot;
• opening the jaws;
• closing the jaws;
• repeating this cycle.

10. A method as claimed in claim 9, including the addi-
tional step of retracting the spigot between the steps
of opening and closing the jaws.

11. A method as claimed in claim 10, wherein the spigot
is advanced by a predetermined distance.

12. A method as claimed in claim 10, wherein the spigot
is advanced for a predetermined period of time.

13. A method as claimed in claim 10, wherein the spigot
is advanced until a predetermined resistance it met.

14. A method as claimed in any one of claims 9 to 13,
wherein the cycle is repeated a predetermined
number of times.

Patentansprüche

1. Vorrichtung zum vollständigen Einsetzen eines Ein-
steckzapfens in einen flexiblen Schlauch, wobei die
Vorrichtung umfasst:

• Mittel (4) zum Stützen und Vorschieben eines
Einsteckzapfens (13); und
• Mittel (14) zum Ergreifen eines flexiblen
Schlauchs zum Einsetzen des Einsteckzapfens;
wobei die Greifmittel umfassen

• ein Paar Klemmbacken (16) zum Ergreifen
und Freigeben des Schlauchs, mit ausrei-
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chender Stärke zum Halten des Schlauchs
ohne diesen zu quetschen,
• mindestens ein Teilstück (21; 31) von ei-
nem oder beiden Klemmbacken, das gegen
ein Widerstandselement (24; 34, 35) derart
beweglich gelagert ist, dass unter dem
Druck des fortschreitenden Einsteckzap-
fens mindestens ein Teilstück von einem
oder beiden Klemmbacken ausreichend
ausrücken kann, um es dem Einsteckzap-
fen zu ermöglichen, in den Schlauch durch-
zugehen, während der Schlauch in der Vor-
richtung festgehalten wird;

• einen Mikroprozessor zum Steuern der Bewe-
gung der Vorschubeinrichtung und der Greifmit-
tel während des Einsetzend des Einsteckzap-
fens in den flexiblen Schlauch;

• wobei der Mikroprozessor programmiert
ist, um die folgenden Schritte zu umfassen:
• Schließen der Klemmbacken, welche an-
fänglich den Schlauch ergreifen,
• vollständiges Vorschieben eines Einsteck-
zapfens in einen Schlauch und
• Öffnen der Klemmbacken, wenn der
Schlauch vollständig eingesetzt ist,

dadurch gekennzeichnet, dass der Mikroprozes-
sor ferner programmiert ist, zwischen den Schritten
des anfänglichen Schließens der Klemmbacken und
des vollständigen Vorschiebens des Einsteckzap-
fens in den Schlauch, die zusätzlichen Schritte zu
umfassen:

• anfängliches teilweises Vorschieben des Ein-
steckzapfens in den Schlauch,
• Öffnen der Klemmbacken, um ein Entspannen
des Schlauchs zu ermöglichen,
• erneutes Schließen der Klemmbacken, um den
Einsteckzapfen weiter in den Schlauch vorzu-
schieben.

2. Vorrichtung nach Anspruch 1, wobei der Mikropro-
zessor ferner programmiert ist, noch einen weiteren
Schritt des Zurückziehens des Einsteckzapfens zu
umfassen, während die Klemmbacken nach einem
teilweisen Vorschieben des Einsteckzapfens offen
sind.

3. Vorrichtung nach Anspruch 2, wobei der Mikropro-
zessor ferner für einen Zyklus der Schritte des Vor-
schiebens des Einsteckzapfens, des Öffnens der
Klemmbacken, um ein Entspannen des Schlauchs
zu ermöglichen, des Zurückziehens des Einsteck-
zapfens und des erneuten Schließens der Klemm-
backen programmiert ist, der für eine vorgegebene
Anzahl zu wiederholen ist.

4. Vorrichtung nach Anspruch 3, wobei die Anzahl der
Zyklen durch einen Benutzer auswählbar ist.

5. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Klemmbacken und die Stützmit-
tel für den Einsteckzapfen problemlos auswechsel-
bar sind.

6. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Klemmbacken mit einer Form-
gebung zum Aufnehmen des Schlauches versehen
sind.

7. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Klemmbacken an ihrem distalen
Ende leicht aufgeweitet sind (23), um den Einsteck-
zapfen aufzunehmen.

8. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Klemmbacken in zwei Teilstü-
cken vorgesehen sind, einem hinteren Teilstück (22;
32) und einem vorderen Teilstück (21; 31), die beide
beweglich gegen ein Widerstandelement gelagert
sind.

9. Verfahren zum Einsetzen eines Einsteckzapfens in
einen flexiblen Schlauch unter Verwendung einer
Vorrichtung, umfassend:

• Mittel zum Stützen und Vorschieben eines Ein-
steckzapfens; und
• Mittel zum Ergreifen eines flexiblen Schlauchs
zum Einsetzen des Einsteckzapfens;
• wobei die Greifmittel ein Paar Klemmbacken
zum Ergreifen und Freigeben des Schlauchs
aufweisen, mit ausreichender Stärke zum Hal-
ten des Schlauchs ohne diesen zu quetschen,
• mindestens ein Teilstück von einem oder bei-
den Klemmbacken, das gegen ein Widerstand-
selement derart beweglich gelagert ist, dass un-
ter dem Druck des fortschreitenden Einsteck-
zapfens mindestens ein Teilstück von einem
oder beiden Klemmbacken ausreichend ausrü-
cken kann, um es dem Einsteckzapfen zu er-
möglichen, in den Schlauch hineinzugehen,
während der Schlauch in der Vorrichtung fest-
gehalten wird;

wobei das Verfahren die Schritte umfasst:

• Vorschieben des Einsteckzapfens;
• Anhalten des Vorschiebens des Einsteckzap-
fens;
• Öffnen der Klemmbacken;
• Schließen der Klemmbacken;
• Wiederholen des Zyklus.

10. Verfahren nach Anspruch 9, umfassend den zusätz-
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lichen Schritt des Zurückziehens des Einsteckzap-
fens zwischen den Schritten des Öffnens und Schlie-
ßens der Klemmbacken.

11. Verfahren nach Anspruch 10, wobei der Einsteck-
zapfen um eine vorgegebene Strecke vorgeschoben
wird.

12. Verfahren nach Anspruch 10, wobei der Einsteck-
zapfen für eine vorgegebene Zeitspanne vorgescho-
ben wird.

13. Verfahren nach Anspruch 10, wobei der Einsteck-
zapfen vorgeschoben wird, bis ein vorgegebener Wi-
derstand erreicht ist.

14. Verfahren nach einem der Ansprüche 9 bis 13, wobei
der Zyklus für eine vorgegebene Anzahl wiederholt
wird.

Revendications

1. Appareil pour insérer complètement un bout mâle
dans un tube flexible, l’appareil comprenant :

des moyens (4) pour supporter et faire avancer
un bout mâle (13) ; et
des moyens (14) pour saisir un tube flexible pour
l’insertion du bout mâle ; les moyens de préhen-
sion comprenant:

une paire de mâchoires (16) pour saisir et
libérer le tube, avec la force suffisante pour
maintenir le tube sans l’écraser,
au moins une partie (21 ; 31) de l’une ou
des deux mâchoires étant montée de ma-
nière mobile contre une résistance (24 ; 34,
35) de sorte que sous la forme du bout mâle
qui avance, au moins une partie de l’une ou
des deux mâchoires peut se libérer suffi-
samment pour permettre au bout mâle de
passer dans le tube, tout en retenant le tube
dans l’appareil;
un microprocesseur pour contrôler le mou-
vement des moyens d’avancement et les
moyens de préhension pendant l’insertion
du bout mâle dans le tube flexible ;

le microprocesseur étant programmé pour com-
prendre les étapes consistant à :

fermer les mâchoires pour saisir initiale-
ment le tube,
fait avancer complètement un bout mâle
dans un tube, et
ouvrir les mâchoires lorsque le tube est
complètement inséré,

caractérisé en ce que le microprocesseur est
en outre programmé pour comprendre, entre les
étapes consistant à fermer initialement les mâ-
choires et faire avancer complètement le bout
mâle dans le tube, les étapes supplémentaires
consistant à :

faire avancer initialement le bout mâle par-
tiellement dans le tube,
ouvrir les mâchoires pour permettre au tube
de se détendre,
refermer les mâchoires pour continuer à fai-
re avancer le bout mâle davantage dans le
tube.

2. Appareil selon la revendication 1, dans lequel le mi-
croprocesseur est en outre programmé pour com-
prendre une autre étape supplémentaire consistant
à rétracter le bout mâle alors que les mâchoires sont
ouvertes après l’avancement partiel du bout mâle.

3. Appareil selon la revendication 2, dans lequel le mi-
croprocesseur est en outre programmé pour un cycle
d’étapes consistant à faire avancer le bout mâle,
ouvrir les mâchoires pour permettre au tube de se
détendre, rétracter le bout mâle et refermer les mâ-
choires, à répéter un nombre prédéterminé de fois.

4. Appareil selon la revendication 3, dans lequel le
nombre de cycles peut être sélectionné par un utili-
sateur.

5. Appareil selon l’une quelconque des revendications
précédentes, dans lequel les mâchoires et les
moyens de support pour le bout mâle sont facilement
remplaçables.

6. Appareil selon l’une quelconque des revendications
précédentes, les mâchoires sont prévues avec un
contour pour loger le tube.

7. Appareil selon l’une quelconque des revendications
précédentes, dans lequel les mâchoires sont éva-
sées (23) légèrement au niveau de leur extrémité
distale afin de loger le bout mâle.

8. Appareil selon l’une quelconque des revendications
précédentes, dans lequel les mâchoires sont pré-
vues en deux sections, une section arrière (22 ; 32)
et une section avant (21 ; 31), les deux montées de
manière mobile contre une résistance.

9. Procédé pour insérer un bout mâle dans un tube
flexible, en utilisant l’appareil comprenant :

des moyens pour supporter et faire avancer un
bout mâle ; et
des moyens pour saisir un tube flexible pour l’in-
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sertion du bout mâle ;
les moyens de préhension comprenant une pai-
re de mâchoires pour saisir et libérer le tube,
avec la force suffisante pour maintenir le tube
sans l’écraser,
au moins une partie de l’une ou des deux mâ-
choires étant montée de manière mobile contre
une résistance de sorte que sous la force du
bout mâle qui avance, au moins une partie de
l’une ou des deux mâchoires peut se libérer suf-
fisamment pour permettre au bout mâle de pas-
ser dans le tube, tout en retenant le tube dans
l’appareil ;
le procédé comprenant les étapes consistant à :

faire avancer le bout mâle ;
arrêter l’avancement du bout mâle ;
ouvrir les mâchoires ;
fermer les mâchoires ;
répéter ce cycle.

10. Procédé selon la revendication 9, comprenant l’éta-
pe supplémentaire consistant à rétracter le bout mâ-
le entre les étapes consistant à ouvrir et fermer les
mâchoires.

11. Procédé selon la revendication 10, dans lequel le
bout mâle est avancé sur une distance prédétermi-
née.

12. Procédé selon la revendication 10, dans lequel le
bout mâle est avancé pendant une période prédé-
terminée de temps.

13. Procédé selon la revendication 10, dans lequel le
bout mâle est avancé jusqu’à ce qu’il rencontre une
résistance prédéterminée.

14. Procédé selon l’une quelconque des revendications
9 à 13, dans lequel le cycle est répété un nombre
prédéterminé de fois.
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