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[57] ABSTRACT ' 

A skirted stopper is inserted into the neck of a ?ask 
within a shielded enclosure and the skirt is folded 
back outside the neck to fonn a leak-tight seal by 
means of a machine comprising a ?ask receptacle sur 
mounted by a hollow casing which contains a number 
of pistons in inter?tting relation. Admission of com 
pressed air into the casing by remote control means 
results in displacement of a main piston, a central 

, plunger and a hammer rod which inserts the stopper; a 
separator piston provided with ?exible extension strips 
projecting from the casing and surrounding the 
hammer rod is then displaced downwards to initiate 
reversal of theskirt; a releasing piston having ?exible 
extension strips which surround the strips of the 
separator piston is then displaced downwards to 

, complete reversal of the skirt which is applied against 
the neck, whereupon the pistons are returned upwards 
automatically and simultaneously by remote control of 
the compressed-air supply. 

2 Claims, 4 Drawing Figures 
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PNEUMATIC MACHINE FOR THE LEAK-TTGHT 
CLOSURE OF FLASKS 

This invention relates to a pneumatic machine for 
leak-tight closure of ?asks and in particular for the 
remote-controlled leak-tight closure of ?asks located 
within a shielded enclosure or so-called hot cell by 
means of ?exible stoppers of the reversible skirt type. 
As is generally known, it is practically impossible 

when operating from the exterior of a hot cell equipped 
with remote manipulators or a master-slave tong unit to 
insert a ?exible stopper of the reversible skirt type into 
the neck of a vessel or bottle which is placed within said 
cell and especially to fold back the skirt of said stopper 
against the neck. However, it is this skirt which ensures 
leak-tight closure. 
One application for which the invention is of interest 

is the ?tting of a leak-tight stopper from the exterior of 
a hot cell under excellent mechanical conditions 
without entailing any need for manual operation. 
The invention is more generally concerned with a 

pneumatic machine for leak-tight closure of ?asks by 
means of ?exible stoppers of the reversible skirt type, 
said machine being essentially characterized in that .it 
comprises on the one hand a receptacle for receiving a 
?ask which is covered by a ?exible skirted stopper and 
on the other hand a hollow casing which is disposed 
above said receptacle and contains a series of pistons 
?tted one inside the other and capable of moving 
towards or away from said receptacle and consequently 
said ?ask which is covered by a stopper placed within 
said receptacle as a result of introduction of com 
pressed air through one of two pipes each having its 
opening at one end of said hollow casing, said series of 
pistons being constituted by a so-called main piston 
which is applied against the internal wall of the hollow 
casing and delimits with that end of the hollow casing 
which is remote from the receptacle a ?rst chamber 
which communicates with one of the compressed-air 
pipes, a central plunger in coaxial and rigidly ?xed rela 
tion to the main piston and extended by a so-called 
hammer rod which projects from the hollow casing, a 
so-called separator piston applied against said central 
plunger and delimiting with the end-wall of the main 
piston a second chamber which is capable of commu 
nicating with the ?rst chamber by means of a duct 
pierced in the central plunger, said separator piston 
being extended by ?exible strips which project from the 
hollow casing and surround the so-called hammer rod, 
and a so-called releasing piston which is applied against 
the separator piston and delimits with the internal wall 
of the main piston and with the end-wall of the separa 
tor piston a third chamber which is capable of commu 
nicating with the second chamber by means of a duct 
pierced in the lateral wall of the main piston, said 
releasing piston being extended by ?exible strips which 
project from the hollow casing and surround the ?exi 
ble strips of the separator piston, the assembly being 
such that the introduction of compressed air into the 
?rst chamber causes successively the sliding motion of 
the main piston within the hollow casing until said 
piston is arrested by a stop device and consequently the 
displacement of the hammer which inserts the stopper 
in the neck of a ?ask at the end of travel, then the 
penetration of compressed air into the second chamber 
and consequently the displacement of the ?exible strips 
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of the separator piston u'ntil said piston is arrested by a 
stop device, said ?exible strips having the effect at the 
end of travel of partially folding-back the stopper skirt 
against the neck of the ?ask and ?nally the penetration 
of compressed air into the third chamber and con 
sequently the displacement of the ?exible strips of the 
releasing piston until said piston is. arrested by a-stop 
device, said ?exible strips having the effect at the end 
of travel of completely folding-back the stopper skirt 
against the neck and of being fully released from said 
skirt, the return of all the pistons into the hollow casing 
being ensured by introduction of compressed air into 
the other compressed-air pipe. 

Further properties and advantages of this invention 
will become apparent from the following description 
which is given with reference to the accompanying 
drawings and in which one embodiment of the pneu 
matic machine according to the invention is described 
by way of explanation and not in any limiting sense. 

In the drawings, FIGS. 1 to 4 are axial longitudinal 
sectional views showing the machine according to the 
invention at the different stages of stoppering of a ?ask 
in the particular case of remote-controlled stoppering 
of ?asks which are placed within a shielded enclosure 
or so-called hot cell. 
As shown in FIG. 1, in which the machine is shown in 

the inoperative position, said machine comprises the 
following elements: ' - 

l. A receptacle 1 supported on a base-plate 2 which is 
placed on the ?oor of a hot cell (not shown). Said 
receptacle is capable of pivoting‘ about a pin 3. In 
troduction of a ?ask or bottle 4 (of plastic material,for 
example) into the receptacle 1 and placing on said ?ask 
of a ?exible stopper 5 (of rubber, for example) having a 
reversible skirt 6 are readily carried out by remote con 
trol from the exterior of the hot cell. 
When the ?ask 4 which is covered by its stopper 5 

has been placed within the receptacle 1, said receptacle 
is rotated about the pivot-pin 3 by means. of a remote 
control system which produces the displacement of the 
arm 7 of said receptacle until the ?ask 4 is located ver 
tically beneath the hollow casing 9 (which will be 
described hereinafter) ; at this moment, the receptacle 
is locked against the base-plate 2 by engagement of a 
ball 8 in said base-plate. 
2. A hollow casing 9 which can be rigidly ?xed to the 
base-plate 2. 
Two pipes 10 and 11 each have an opening at one 

end of said casing and each pipe serves to put this latter 
into communication either with compressed air or with 
free air by means of a remotely operated multi-way 
control lever (not shown). 
There are housed within the interior of the hollow 

casing 9 a number of different pistons which are ?tted 
one inside the other, namely as follows : 

a. A main piston 12 which is applied against the in 
ternal wall of the casing 9 and delimits with the end 
wall 13 of said casing a chamber 14 which commu 
nicates with the pipe 10 ; ' 

b. A central piston or plunger 15 mounted coaxially 
with the piston 12 in rigidly ?xed relation thereto and 
extended by a so-called hammer rod 16 which projects 
from the casing 9 ; 

c. A piston 17 or so~called separator piston which is 
, applied against the central plunger 15 and delimits with 
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the end-wall 18 of the main piston 12 a chamber 19 
which, after displacement of the piston 17 to the end of 
travel, is permitted to communicate with the chamber 
14 by means of a duct 20 which is pierced in the central 
plunger 15. ‘ 

'Said separator piston 17 is provided with an exten 
sion in the form of ?exible strips 21 which project from 
the casing 9-and surround the hammer l6 ; said strips 
are integral with a collar 28 which is screwed into the 
piston 17. 

d. A piston 22 or so-called releasing piston which is 
applied against the separator piston 17 and delimits 
with the internal wall of the main piston 12 and with the 
end-wall 23 of the separator piston 17 a chamber 24 
which, after displacement of the piston 22 to the end of 
travel, is permitted to communicate with the chamber 
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19 by means of a duct 25 pierced in the lateral wall of . 
the main piston 12.- . . - 

Said. releasing piston 22 is provided with an extension 
in the form of ?exible strips 26 which project from the 
casing 9 and surround the ?exible strips 21 of the 
separator piston 17 ; said strips are integral with a col 
lar 29 which is screwed into the piston 22. 
The reference numeral 27 designates a number of 

different seals. . 

The operation of the pneumatic machine according 
to the invention is as follows : 
l. The ?ask -or bottle 4 which is placed within the 
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receptacle 1 and covered with a ?exible stopper 5 pro- ' 
vided with a skirt 6 is brought into coaxial relation with 
the hollowcasing 9 in the manner which has been ex 
plained above and as a result of remote control action 
from the exterior of the hot cell. The different elements 
of the machine are then located in the positions shown 
in FIG. 1. ' ' - ' 

2. By actuating the multi-way remote-control lever (not 
shown), it is apparent from FIG. 2 that compressed air 
is introduced through the pipe 10 onto the chamber 14 
(the pipe 11 being connected to free air) and that the 
main piston 12 is thus displaced in sliding motion 
within the casing 9, thereby displacing the central 
plunger 15 and the hammer 16 until the complete as 
sembly is stopped by the bolt 30 (which is screwed onto 
the extremity of the central plunger 15 and surrounded 
by a protective end-cap 35) which comes into abut 
ment with the end-wall 31 of the hollow casing 9. At 
the end of travel, the extremity of the hammer 16 in 
serts the stopper 5 in the neck 32 of the ?ask 4, said 
stopper having simply been placed on said neck up to 
that time. FIG. 2 shows the stopper which has thus been 
inserted. It is apparent from this ?gure that, as a result 
of sliding motion of the main piston 12, the chamber 14 
is much larger than in the case of FIG. 1. 
3. At this stage, the central plunger 15 takes up ‘a posi 
tion such that the duct 20 puts the chamber 14 which is 
?lled with compressed air into communication with the 
chamber 19. In consequence, said chamber 19 is ?lled 
with compressed air (as shown in FIG. 3), thereby dis 
placing the separator piston 17 until this latter comes 
into abutment against a washer 33 which is imprisoned 
between the hammer 16 and the central plunger 15. 
At the end of travel, the ?exible strips 21 partially 

turn back the skirt 6 of the stopper 5 against the neck 
32 while remaining engaged in said skirt. 

FIG. 3 shows this operation at the point of comple 
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. sequently said ?ask which .is covered by a stopper ’ 
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29kt this stage, the separator piston 17 takes up a .posi 
tion such that the duct 25 puts the chamber 19 which is 
?lled with compressed air into communication with the 
chamber 24. In consequence, said chamber 24 is filled 
with compressed air (as shown in FIG. 4), thereby dis 
placing the releasing piston 22 until this latter comes up 
against the ring 34. 
At the end of travel, the ?exible strips 26 complete 

the operation which consists in folding-back the skirt 6 
against the neck 32 and then fully withdraw from said 
skirt. 

FIG. 4 shows this operation at the point of comple 
tion. 
5. By producing action on the remote-control lever 
(not shown), the pipe 10 is connected to free air and 
the pipe 11 is connected to the compressed air. The 
pistons then return upwards simultaneously and auto 
matically. - , , 

After closure, each ?ask or bottle is transferred by 
pneumatic tube, for example. a _ 

It is worthy of note that the machine accordingto the 
invention takes up only a small area of the hotécell ?oor 
by virtue of its small overall size. 
What we claim is : 
1. A pneumatic machine for leak-tight closure of 

?asks by means of ?exible stoppers of the reversible 
skirt type, wherein said machine essentially comprises a 
receptacle for receiving a ?ask which is covered by a 
?exible skirted stopper and a hollow casing disposed 
above said receptacle and containing a series of pistons 
which are ?tted one inside the other and are capable of 
moving towards or away from said receptacle and con 

placed with said receptacle as a result of introduction 
of compressed air through one of two pipes each having 
its opening at one end of said hollow casing, said series 
of pistons being constituted by a main piston which is 
applied against the internal wall of the hollow casing 
and delimits with that end of the hollow casing which is 
remote from the receptacle a ?rst chamber which com 
municates with one of the compressed air pipes, a cen 
tral plunger in coaxial and rigidly fixed relation to the 
main piston and extended by a hammer rod which pro 

45 jects from the hollow casing, a separator piston applied 
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against said central plunger and delimiting with the 
end-wall of the main piston a second chamber which is 
capable of communicating with the ?rst chamber by 
means of a duct pierced in the central plunger, said 
separator piston being extended by ?exible strips which 
project from the hollow casing and surround the 
hammer rod, and a releasing piston which is applied 
against the separator piston and delimits with the inter 
nal wall of the main piston and with the end-wall of the 
separator piston a third chamber which is capable of 
communicating with the second chamber by means of a 
duct pierced in the lateral wall of the main piston, said 
releasing piston being extended by ?exible strips which 
project from the hollow casing and surround the ?exi 
ble strips of the separator piston. 

2. A pneumatic machine according to claim 1, 
wherein said receptacle for ?asks rests on a base-plate 
and is capable of pivoting about its own axis and of 
being locked against said base-plate. 

Ill * * * 1|! 


