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@ Automatic device for gas cylinder cap placing and prescrewing, in particular for liquefied

petroleum gas cylinders.

@ The invention relates to an automatic device for
placing and prescrewing of caps on gas cylinders.

In accordance with the invention, the device has
a rotatable support (101) carrying at least one grip-
ping head (104) movable in rotation about a vertical
axis and in parallel translation to that axis. Said
support can be moved to take each head alternately
to a cap gripping station or to a placing and
prescrewing station for said caps; and the or each
rotating gripping head (104) is equipped with mobile
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gripping fingers (106) and a central telescopic spin-
dle whose lower end extends into a centering cone
(123) for engaging the wheel (5) of the gas cylinder
valve for perfect centering of the cap to be
prescrewed on the axis of the collar, and whose
upper end contacts a damping device (124) serving
fo limit the axial forces to which the external thread
of the collar is subjected during prescrewing.
Application to the automated handling of screw
caps on gas cylinders, in particular LPG cylinders.
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The invention relates to the placing and
prescrewing of caps on gas cylinders, in particular
Liquefied Petroleum Gas (LPG) cylinders.

Precapping operations are at present executed
manually, by an operator required o take an inter-
nally threaded cap from a cap storage station, to
put that cap on the externally threaded collar of the
gas cylinder moving on a transfer line and to turn it
several times to engage the cap on the cylinder
before it is fransported to an automatic screwing
station.

This precapping station is considered to be
one of the most arduous in the processing line,
owing to the position of the operator (tiring standing
position and wide amplitude of the movements
performed) and the throughput rates to be main-
tained (approx. 900 cylinders per hour).

It is considered desirable to improve as far as
possible the ergonomics of the precapping station,
ideally, of course, resulting in full automation of the
cap placing and prescrewing operations carried out
there.

The machines conventionally used for auto-
matic cap screwing, having turning grippers to
complete screwing, are not suitable for prescrew-
ing, because the depth of the first threads of the
collar and the vertical angle of the caps are such
that there is a risk of jamming if screwing takes
place when positioning is incorrect, resulting in
damage to the thread of collar and cap.

That is why manual placing and prescrewing
are usually still the norm.

It would certainly be possible to attempt to
improve the ergonomics at this precapping station
by using a machine for sorting and good presenta-
tion of the cap straight in front of the working
position, allowing the operator to adopt a less
fatiguing "sitting-standing" position; however, plac-
ing and prescrewing would still be carried out man-
ually; better still would be to perform automatic
placing of the cap on the cylinder neck, so the
operator would only have to engage manually the
first few threads, resulting in a less tiring operator
position making it easier for him fo maintain high
throughput.

The aim of the invention is the full automation
of the precapping station by designing a device for
automatic cap placing and prescrewing, thus in
effect solving the ergonomic problems at this sta-
tion.

As was stated earlier, automatic screwing
equipment is not wholly satisfactory since it does
not allow optimum cap placement in relation to the
threaded collar of the gas cylinder.

The prior art is illustrated by a device for cap
removal and placing developed 20 years ago by
the applicant, of the type described in French Pat-
ent No. 1 586 239 and the Certificate of Addition
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No. 2 129 150 attached thereto.

Such a device, called a "carousel”, involves a
complicated route for the gas cylinders and takes
up a lot of space. It is worth pointing out that the
Certificate of Addition referred to above proposes
using a special facility that automatically causes
the drive to stop and reverse the direction of rota-
tion, for a fraction of the turn, as soon as the
resisting torque exceeds a predetermined level, as
might be the case with incorrect cap placing on the
cylinder and/or damaged threads.

The applicant has also designed an automatic
machine for placing or removal, working with a
rectilinear or substantially rectilinear route for the
cylinders, as described in French Patent No. 2 106
646.

Such a machine however does not guarantee
perfect relative centering of the cap on the neck of
the cylinder, which alone can eliminate the risk of
jamming in prescrewing: in effect, on the one hand,
use is made of a cylinder centering device with two
swivelling arms, movable in symmetrical rotation
around the vertical, to ensure machine centering
about a first vertical axis; and, on the other hand, a
movable support suspended from a frame so that it
can rotate about a second vertical axis, said sup-
port carrying at least two gripping heads, so as to
keep constant, irrespective of the cylinders, the
relative positioning of the vertical axis of the cyl-
inder and the axis of the cap held by the gripping
head. Thus, if the threaded collar is slightly off-
centre in respect of the cylinder body, the machine
more or less "forces" the cap in the process of
screwing, resulting in a risk of jamming the screw-
ing and damaging the threads.

It is conceivable to target not the cylinder body
(so as to cope with the inevitable off-centering of
some collars in relation to the body), but the collar
itself, its outside. A difficulty with this, however, is
inherent in the limited available height (approx. one
centimetre), which does not permit simultaneous
cap centering and prescrewing, a difficulty aggra-
vated where the thread of the collar and/or cap is
worn.

The aim of the invention is to provide an auto-
matic cap placing and prescrewing device without
the above drawbacks and capable, in particular, of
ensuring optimum coaxiality of cap and collar in
prescrewing, and of doing so irrespective of the
relative positioning and the wear of the threads of
those two elements.

The invention also aims to provide a device
whose structure is simple and space-saving, which
can be easily integrated in a continuous gas cyl-
inder transfer line while permitting increased pro-
cessing rates.

In particular, the invention relates to an auto-
matic cap placing and prescrewing device for gas
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cylinders, in particular liquefied petroleum gas cyl-
inders, characterized in that it comprises a rotat-
able support carrying at least one gripping head
movable in rotation about a vertical axis and in
translation parallel to that axis, said support being
movable between a first position taking the gripping
head to a cap gripping station and a second posi-
tion taking that head to a cap placing and
prescrewing station, vertically above a gas cylinder
whose threaded collar is to receive a screw cap,
said rotating gripping head having, on the one
hand, mobile gripping fingers which the associated
actuating means can move info a cap gripping
position, coaxially with the axis of that head, and,
on the other hand, a central telescopic spindle
whose lower end extends into a centering cone for
engaging the wheel of the valve screwed on the
collar of the gas cylinder to centre the cap for
prescrewing on the axis of that collar, and whose
upper end contacts a damping device serving to
limit the axial force to which the external thread of
said collar is subjected during the combined rota-
tion and lowering of said rotating head performing
the prescrewing of said cap.

Preferably, the rotatable support should carry
two identical rotating gripping heads, one of which
is at the cap gripping station while the other is at
the cap placing and prescrewing station, each ro-
tating gripping head being independent of the other
in its rotational and translational movements. Spe-
cifically, the two rotating gripping heads are posi-
tioned symmetrically on both sides of the vertical
rotation axis of the rotatable support.

Advantageously, the device of the invention
comprises a temporary locking device for the rotat-
able support, acting when said support is in its first
or second position: for instance, the locking device
can consist of two retractable buffers, mounted on
the end of the shafts of the two actuators joined to
said buffers.

It is advantageous for the or each rotating
gripping head to be mounted on an arm projecting
laterally from a sliding member mounted on the
rotatable support, said member being guided by a
vertical column integral with said rotatable support,
and said arm comprising a motor serving to rotate
the associated rotating head.

Preferably, that sliding member is also guided
laterally during its vertical translation by rollers
engaging two parallel cams that are substantially
vertical. Specifically, the parallel cams are mounted
on the rotatable support and have a disengaging
portion, providing the rotating gripping head with a
degree of angular play when the cap to be
prescrewed is engaged on the external thread of
the collar. More precisely, each cam has an upper
portion followed by a recessed lower portion, ar-
ranged in such a way that, during lowering of the
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sliding member and the associated gripping head
for the prescrewing of a cap, the guide rollers are
at the level of the recessed lower portions before
the centering cone of the central telescopic spindle
reaches the wheel of the gas cylinder valve.

It is a further advantage that the sliding mem-
ber comprises an integrated double-action actuator,
housed in said vertical guide column on which
slides a cylindrical casing integral with the arm
carrying the rotating gripping head.

According to a further advantageous character-
istic, the or each rotating gripping head has a hub-
shaped body on which is mounted a rotating as-
sembly with mobile gripping fingers, said body
having a central bore in which the central tele-
scopic spindle slides.

Preferably, the hub-shaped body provides in its
upper portion a casing in which is located the
damping device contacting the upper end of the
central telescopic spindle.

In that case it is advantageous for the rotating
assembly to contain push rods operated by an
actuator activated through a rotary joint and acting,
preferably via a ring, on the mobile gripping fin-
gers. Specifically, this is a single-action actuator
enabling the opening of the mobile gripping fin-
gers, said fingers being automatically returned fo
their gripping position by associated springs.

It is also an advantage if the rotating gripping
head is mounted on the associated arm through its
hub-shaped body, and if the rotating assembly of
said rotating gripping head has external teeth over
which passes a fransmission belt coupled to the
drive shaft of the associated motor.

Preferably, the rotating gripping head is then
suspended from the associated arm by elastic buff-
ers, providing a degree of play of said head in
relation o said arm.

Other characteristics and advantages of the
invention will become clearer in the light of the
following description and the appended drawings,
relating to a specific embodiment of the invention,
with reference to the figures where:

- figure 1 illustrates a device according fo the
invention, with two rotating gripping heads,
one of which picks up a cap at a gripping
station while the other performs prescrewing
of a cap on an LPG cylinder at a placing and
prescrewing station;

- figure 2 is a partial view detailing the tran-
slational and rotational movements of the var-
ious elements of the device of figure 1;

- figures 3 to 6 illustrate the various operating
stages of a rotating gripping head according
to the invention, with, respectively and suc-
cessively, a rest position, a cap gripping po-
sition, a position for cap placement on the
cylinder, and a prescrewing position for that
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cap.

Figure 1 shows an automatic device 100 for
placing and prescrewing of caps on gas cylinders,
in particular LPG cylinders, according to the inven-
tion.

It shows on one side a cap gripping station 20,
comprising here a channel G containing a delivery
conveyor band for caps 10 (arrow 203). This con-
veyor band (not shown in the figure) is permanently
moving, permitting sequential presentation of the
caps 10, depicted here with a hinged handle 11, in
a single file halted by an end stop 160. Also shown
is a cap placing and prescrewing station 30, where
the gas cylinders 1 pass in a virtually straight line,
as illustrated by arrow 200.

Each cylinder 1 has, in a completely conven-
tional fashion, a neck 2 above which there is a
collar 3 on which valve 4 is screwed by means of
an internal thread in the collar. It is a conventional
valve, above which there is a wheel 5. It has a
filling inlet 7 closed by a stopper 8 (or an equiv-
alent capsule); there is also a square end bolt 6 for
screwing the valve 4 by the threaded male end
thereof in the female threaded socket of the collar
3. The collar 3 of each gas cylinder 1 also has an
external thread 3' to receive a screw cap 10, whose
lower end has a corresponding internal thread.

The automatic device 100 has a rotatable sup-
port 101, movable about a vertical axis 102. This
support carries at least one gripping head 104
movable in rotation about a vertical axis and in
parallel translation in respect of that axis. The rotat-
able support 101 is movable between a first posi-
tion taking the gripping head 104 to the cap grip-
ping station 20 and a second position taking said
head to the cap placing and prescrewing station
30, vertically above a gas cylinder 1 whose thread-
ed collar 3 is to receive a screw cap 10. In this
case, the rotatable support 101 carries two identical
rotating gripping heads 104, one of which is at the
cap gripping station 20 while the other is at the cap
placing and prescrewing station 30, each rotating
gripping head 104 being independent of the other
in its rotational and translational movements. As
shown here, the two rotating gripping heads 104
are positioned symmetrically on both sides of the
vertical rotation axis 102 of the rotatable support
101. Although using two rotating gripping heads is
by no means essential, it is clear that such an
arrangement offers the advantage of being able fo
work during interval times, as one of the heads
performs the gripping of a cap 10 at the cor-
responding station 20, while the other head per-
forms the placing and prescrewing of a cap on the
threaded collar of a gas cylinder passing at the
corresponding station 30. The rotatable support
101 in that case rotates by 180° to transfer one
rotating gripping head from one station to the other.
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As will be described later in detail, the positioning
of the rotating gripping head vertically above a gas
cylinder is especially important, since the device
should perform the prescrewing of a cap on the
external thread of the collar in conditions of opti-
mum coaxiality. That is why it is indispensable for
the rotatable support 101 to be correctly positioned
at the two specific positions referred to before:
therefore, it would be preferable to have a tem-
porary locking device for the rotatable support 101,
acting as soon as the support reaches its first or
second position. Said temporary locking device
here consists of two retractable buffers 130 moun-
ted on the end of the shafts of two actuators 131
joined to said buffers, whose body is fixed to the
fixed base B of the device.

As is shown in fig. 3, and in accordance with
an essential characteristic of the device of the
invention, the rofating gripping head 104 is
equipped, on the one hand, with mobile gripping
fingers 106 that the associated actuating means
can move into the cap gripping position, coaxially
with the axis 105 of that head (as shown in fig. 4),
and, on the other, with a central telescopic spindle
122 whose lower end extends into a centering cone
123 for engaging the valve wheel 5 of the gas
cylinder to centre the cap for prescrewing on the
axis of the threaded collar of that cylinder (as
shown in fig. 5) and whose upper end contacts a
damping device 124 serving to limit the axial force
exerted on the external thread 3' of said collar
during the combined rotation and lowering of said
rotating head in performing the prescrewing of said
cap (as shown in fig. 6).

The telescopic centering spindle 122 with its
centering cone 123 constitutes an essential ele-
ment of the device of the invention. In fact, on
referring to fig. 5, it is apparent that the conical
interior face 129 of the centering cone 123, lowered
onto the valve wheel 5, ensures the coaxiality of
the axis of said wheel and the axis 105 of the
rotating gripping head 104. Since the valve 4 is
screwed onto the internal thread 3" of the collar 3,
the axis 9 of the valve coincides very precisely with
the axis of the external thread 3' of the collar 3 on
which the cap 10 is to be screwed. Thus, owing to
the perfect concentricity of the internal thread 3"
and external thread 3' of the collar 3, the valve 4
screwed onto that collar maintains the same con-
centricity, so that the centering relative to the
wheel 5 of that valve ensures optimum coaxiality
between the two elements to be joined (cap 10 and
collar 3). This solves the problem of centering of
the rotating gripping head, by ensuring presenta-
tion of the cap in perfect coaxiality with the external
thread of the cylinder collar. This was not obtain-
able while targeting the body of the cylinder, owing
tfo the off-centredness of the collar in relation to the



7 EP 0 521 581 A1 8

body thereof, nor by targeting the outside of said
collar, owing to the limited available height that
does not permit simultaneous cap centering and
prescrewing.

There now follows a detailed description of the
construction of a rotating gripping head 104, with
reference to fig. 3; it being understood that where
several such gripping heads are used (in this case,
two identical heads), the description will apply to
each rotating head of the device.

The rotating gripping head 104 has a hub-
shaped body 120, on which is mounted a rotating
assembly 121 with mobile gripping fingers 106
hinged on their respective axes 118. The perfect
coaxiality of the rotating assembly 121 relative fo
the axis 105 of the hub-shaped body 120 is en-
sured by the presence of the two bearings 116 and
117. The hub-shaped body 120 also has a smooth
central bore 119 in which slides the central tele-
scopic spindle 122. The hub-shaped body 120
extends upwards into a portion forming a casing
146 in which the damping device 124 is placed that
engages the upper end 125 of the central tele-
scopic spindle 122. The damping device 124 con-
sists here of a central buffer element 126 whose
shaft passes into a damping pad 128; the buffer
element is held permanently against the end 125 of
the central telescopic spindle 122 by a compres-
sion spring 127. It goes without saying that alter-
natively one could use any equivalent device that
does not necessarily use a compression spring,
e.g. a hydraulic damper, so that the term "damping
device" should be understood in a wide sense,
without being limited to the particular embodiment
described here.

The rotating assembly 121 contains push rods
107 operated by actuators and acting, preferably
via a ring 108, on the mobile gripping fingers 106.
Using a ring permits perfect synchronization of the
movement of the set of mobile gripping fingers
106, so that they simultaneously reach the outer
surface of the cap to be picked up for gripping of
the cap (fig. 4). So as not to complicate the struc-
ture of the rotating assembly 121, it is advanta-
geous to ensure that all push rods 107 associated
with the corresponding gripping fingers 106 are
activated by a common ring 109 that constitutes
the movable part of the actuator of said fingers. A
spring 110 is fitted, coaxial with each push rod 107,
fo return to a raised position said ring 109 when
said actuator is not activated. The actuator is pref-
erably pneumatic, with the operating fluid entering
by an inlet 112, running through a feeder channel
111 in the hub-shaped body 120, then, by way of a
rotary joint 114, through a channel 113 issuing from
the front of the common ring 109. This is a single-
action actuator for opening the mobile gripping
fingers 106 in perfect synchronization. Those fin-
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gers are returned to their gripping position by asso-
ciated springs not shown here. In addition, the
presence will be noted, around the outside of the
rotating assembly 121, of external teeth 115 over
which a fransmission belt can run (shown in fig. 1
and 2) to rotate the assembly and thus in turn the
cap held by the mobile gripping fingers 106.

Before describing the various stages in the
operation of a rotating gripping head with reference
to figures 3-6, there now follows a description of
the means permitting execution of the various tran-
slational and rotational movements of each rotating
gripping head, with reference to figures 1 and 2.

The or each rotating gripping head 104 is here
supported by an arm 133 projecting laterally from a
sliding member 134 on the rotatable support 101.
Said sliding member 134 is guided by a vertical
column 135 integral with the rotatable support, or,
more exactly, with the upper rotatable part 103" of
that support mounted on a fixed lower part 103.
Figure 2 in fact shows a fixed lower base 103 of
the rotatable support 101, containing the motor-
driven means that make it possible o rotate the
upper rotatable portion 103" of that support about
its vertical axis 102, whose upper part is integral
with the fixed guide columns 135 on which slide
the two members 134, as indicated by the arrows
201. Arrow 202 indicates the rotation of the rotat-
able support 101 about its vertical axis 102. The
sliding member 134 preferably comprises an in-
tegrated double-action actuator, housed in said
guide column 135, which is tubular, on which slides
a cylindrical casing 137 integral with the lateral arm
133 carrying the associated rotating gripping head
104. Figures 1 and 2 show the shaft 138 of the
integrated double-action actuator, whose free end
has a connecting plate 140 to which are linked
parallel guide bars 139. Said shaft 138, connecting
plate 140 and guide bars 139 form a vertically
mobile assembly integral with the sliding casing
137. Also shown are, beneath the casing 137, a
plate 132 serving as a bottom fixing base for the
guide column 135 fo part 103" of the support, a
base plate 159 for the integrated actuator, and the
nose 161 of the integrated actuator, serving to
guide the shaft 138 of that actuator. Thus said
means make it possible, on the one hand, to move
each rotating gripping head 104 from one station fo
the other, and, on the other hand, to raise or lower
that head to seize a cap at the gripping station or
to perform the placing and prescrewing of a cap at
the placing and prescrewing station.

As is illustrated in figs. 1 and 2, the arm 133
carrying a rotating gripping head 104 has a motor
136 serving to rotate the associated head. Further,
a transmission belt 147 is fitted, to run over the
external teeth 115 of the rotating assembly 121 of
the associated rotating head and a pinion con-
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nected to the drive shaft 148 of the associated
motor 136. The rotating gripping head 104 is pref-
erably suspended from the associated arm 103 by
elastic buffers 149 (shown in figure 1), to allow a
degree of play of that head in relation to the base.
Preferably, a top plate 150 is used, resting on said
elastic buffers 149, while the motor 136 is, in turn,
mounted on a base plate 151 rigidly connected to
said top plate and passing under the arm 133. The
drive motor 136 is preferably pneumatic; the feed
pipes 152 and 153 to operate respectively the
mobile gripping fingers 106 and to operate the
drive motor 136 for each rotating head are shown.
Figure 1 also shows two pipes 154 representing
the fluid feed of each integrated double-action ac-
tuator housed in the associated guide column 135
(figure 1 shows three of the corresponding connec-
tions 155).

In accordance with another advantageous char-
acteristic of the invention, the sliding member 134
is also guided laterally, during its vertical transla-
tion, by rollers 141 co-operating with two parallel
cams 142 that are substantially vertical. It is espe-
cially advantageous to ensure that the parallel
cams 142, attached to the rotatable support 101,
have a disengaging portion 143, giving the rotating
gripping head 104 a degree of angular play when
the cap to be prescrewed engages the external
thread of the gas cylinder collar. Figure 1 shows
one of those cams 142 with a vertical upper portion
144, followed, after the disengaging portion 143, by
another, recessed lower portion 145, also vertical.
Portions 144 and 145 are arranged such that, dur-
ing lowering of the sliding member 134 and the
associated gripping head 104 for prescrewing of a
cap 10, the guide rollers 141 are at the level of the
recessed lower portions 145 before the centering
cone 123 of the central telescopic spindle 122
reaches the valve wheel 5 of the gas cylinder. This
offers a degree of lateral play, making it possible fo
profit maximally from the centering achieved with
the cone 123 attached to the central telescopic
spindle 122 of the rotating gripping head 104.

Figure 1 also shows some additional fixtures,
including two push buttons 156, mounted on the
upper portion of the rotatable support 101. These
are bolts to keep the two rotating gripping heads in
the raised position in the event of a failure of the
pneumatic feed system.

There now follows a description of the various
operating stages of a rotating gripping head ac-
cording to the invention, with reference fo figures 3
o 6:

- figure 3: the rotating gripping head 104 is
motionless, and the actuator of the mobile
gripping fingers 106 is not activated, so that
said fingers are in the open position, ready to
grip a cap; the telescopic centering spindle
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122, with its centering cone 123, is in the low
position, as a result of the force exerted by
the spring 127 of the damping device 124;

- figure 4: the rotating gripping head is lowered
(arrow 201) onto a cap 10 to be picked up at
the cap gripping station, and the actuator of
the mobile gripping fingers 106 is activated
(arrow 205), so that the fingers close to grip a
cap 10 (arrows 204);

- figure 5: the rotating gripping head 104 hold-
ing the cap 10 has been moved to the cap
placing and prescrewing station, and has
been lowered with said cap (arrow 206) verti-
cally above the gas cylinder 1. This lowering
engages the centering cone 123 of the cen-
tral telescopic spindle 122 on the valve wheel
5, thus ensuring perfect coaxiality of the axis
9 of the threaded collar 3 and the axis 105 of
the rotating gripping head 104; the action of
lowering the rotating gripping head and the
cap it holds cause the central telescopic spin-
dle 122 (arrow 207) to rise again progres-
sively, depressing the spring 127 of the
damping device 124, while maintaining said
coaxiality;

- figure 6: the rotating assembly 121 is put into
rotation (simultaneaously with the lowering of
the rotating gripping head, or slightly later) by
the associated drive motor (arrows 208), so
that the action of lowering the rotating grip-
ping head 204 and the cap 10 it holds pro-
duce a heliocoidal motion allowing said cap
to be screwed onto the external thread 3' of
the collar 3 of the gas cylinder, while the
central telescopic spindle 122 rises progres-
sively (arrow 207).

It is important to note that any excessive axial
force on the external thread of the collar during this
prescrewing is avoided due to the presence of the
damping device 124; after several turns have se-
cured adequate prescrewing of the cap 10, the
feed of the actuator of the mobile gripping fingers
is cut off (or inverted), which automatically causes
retraction of the mobile gripping fingers 106 and
permits the normal return of the rotating gripping
head 104, before a new transfer of said head to the
cap prescrewing station.

The device in accordance with the invention
thus can function in a fully automatic fashion to
perform cap placing and prescrewing, while being
able to ensure perfect coaxiality of the cap and the
collar during prescrewing, irrespective of the rela-
tive positioning and the degree of wear of the
thread of those two elements. Moreover, the con-
struction of this device is especially simple and
space-saving, so that the device can easily be
integrated into a continuous fransfer line of gas
cylinders, thus permitting increased processing
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rates to be achieved.

The invention is not limited to the specific
embodiment described above, but on the contrary
encompasses all variations that, using equivalent
means, possess the basic characteristics described
above.

Claims

1. Automatic placing and prescrewing device for
caps for gas cylinders, in particular liquefied
petroleum gas cylinders, characterized in that
it comprises a rotatable support (101) carrying
at least one gripping head (104) movable in
rotation about a vertical axis (105) and in trans-
lation parallel to that axis, said support being
movable between a first position taking the
gripping head (104) to a cap gripping station
(20) and a second position taking that head to
a cap placing and prescrewing station (30),
vertically above a gas cylinder (1) whose
threaded collar (3) is to receive a screw cap
(10), said rotating gripping head (104) having,
on the one hand, mobile gripping fingers (106)
which the associated actuating means (107,
108, 109) can move into the cap gripping posi-
tion, coaxially with the axis of that head, and,
on the other hand, a central telescopic spindle
(122) whose lower end extends into a center-
ing cone (123) for engaging the wheel (5) of
the valve (4) screwed on the collar (3) of the
gas cylinder to centre the cap for prescrewing
on the axis of that collar, and whose upper end
contacts a damping device (124) serving to
limit the axial force to which the external
thread of said collar is subjected during the
combined rotation and lowering of said rotating
head performing the prescrewing of said cap.

2. Device according to claim 1, characterized in
that the rotatable support (101) carries two
identical rotating gripping heads (104), one of
which is at the cap gripping station (20) while
the other is at the cap placing and prescrewing
station (30), each rotating gripping head (104)
being independent of the other in its rotational
and translational movements.

3. Device according to claim 2, characterized in
that the two rotating gripping heads (104) are
positioned symmetrically on both sides of the
vertical rotation axis (102) of the rotatable sup-
port (101).

4. Device according to any one of claims 1 to 3,
characterized in that it comprises a temporary
locking device (130, 131) for the rotatable sup-
port (101), acting when said support is in its
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10.

11.

12

first or second position.

Device according to claim 4, characterized in
that the temporary locking device consists of
two retractable buffers (130), mounted on the
end of the shafts of the two actuators (131)
joined to said buffers.

Device according to any one of claims 1 o 5,
characterized in that the or each rotating grip-
ping head (104) is mounted on an arm (133)
projecting laterally from a sliding member
(134) mounted on the rotatable support (101),
said member being guided by a vertical col-
umn (135) integral with said rotatable support,
and said arm comprising a motor (136) serving
fo rotate the associated rotating head.

Device according to claim 6, characterized in
that the sliding member (134) is also guided
laterally during its vertical translation by rollers
(141) engaging two parallel cams (142) that are
substantially vertical.

Device according to claim 7, characterized in
that the parallel cams (142) are mounted on
the rotatable support (101) and have a dis-
engaging portion (143), providing the rotating
gripping head (104) with a degree of angular
play when the cap for prescrewing (10) is
engaged on the external thread (3') of the
collar (3).

Device according to claim 8, characterized in
that each cam (142) has an upper portion (144)
followed by a recessed lower portion (145),
arranged in such a way that, during lowering of
the sliding member (134) and the associated
gripping head (104) for the prescrewing of a
cap (10), the guide rollers (141) are at the level
of the recessed lower portions (145) before the
centering cone (123) of the central telescopic
spindle (122) reaches the wheel (5) of the gas
cylinder valve.

Device according to claim 6 and any one of
claims 7 to 9, characterized in that the sliding
member (134) comprises an integrated double-
action actuator, housed in said vertical guide
column (135) on which slides a cylindrical cas-
ing (137) integral with the arm (133) carrying
the rotating gripping head (104).

Device according to any one of claims 1 fo 10,
characterized in that the or each rotating grip-
ping head (104) has a hub-shaped body (120)
on which is mounted a rotating assembly (121)
with mobile gripping fingers (106), said body
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having a central bore (119) in which the central
telescopic spindle (122) slides.

Device according to claim 11, characterized in
that the hub-shaped body (120) provides in its
upper portion a casing (146) in which is lo-
cated the damping device (124) contacting the
upper end (125) of the central telescopic spin-
dle (122).

Device according to claim 11 or 12, character-
ized in that the rotating assembly (121) con-
tains push rods (107) operated by an actuator
activated through a rotary joint and acting,
preferably via a ring (108), on the mobile grip-
ping fingers (106).

Device according to claim 13, characterized by
a single-action actuator (107, 109) enabling the
opening of the mobile gripping fingers (106),
said fingers being automatically returned to
their gripping position by associated springs.

Device according to claim 6 and any one of
claims 11 to 14, characterized in that the rotat-
ing gripping head (104) is mounted on the
associated arm (103) through its hub-shaped
body (120), and the rotating assembly (121) of
said rotating gripping head has external teeth
(115) over which passes a fransmission belt
(147), coupled to the drive shaft (148) of the
associated motor (136).

Device according to the claim 15, character-
ized in that the rotating gripping head (104) is
suspended from the associated arm (103) by
elastic buffers (149), providing a certain degree
of play of said head in relation to said arm.
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FIG. 4
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