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bolted flange. Consequently, the pressure vessel wall experiences hoop and
longitudinal stresses. FIELD OF THE INVENTION
There is a need for a high pressure vessel capable of being heated rapidly
by, for example, This invention relates to a vessel for high pres-   5
direct gas flame, that avoids the problems set forth sure processes. More
specifically, it relates to a  above. pressure vessel having a non-threaded
plug useful      The present invention provides a low cost, as a chemical
reactor for chemical reactions includ-  easily assembled, non-threaded,
quick operating ing polymerization of gaseous or livid monomers,   pressure
vessel operable at pressures in excess of and for polymer processing at
high pressures and   10  80,000 psig (552 MPa) and at temperatures of up
elevated temperatures.                             to about [err]  which
can be heated rapidly by externally applied direct gas flame. DESCRIPTION
OF THE RELATED ART SUMMARY OF THE INVENTION Various forms of pressure
vessels for carrying   15 out chemical reactions and polymer processing are
The pressure vessel of the invention com- known. Typical high pressure
vessels use screw     prises: threads to seal the ends. This end closure
method     (i) a tube having an internal cavity accessed includes a large
thread which pushes a tapered        through a tapered opening at one or
both ends plug into a mating taper of the pressure vessel.  20  of the
tube, the tube wall being of sufficient The end plug is in compression and
the entire load    thickness to withstand the desired pressure and is
transferred to the threads which places the ves-  temperature; sel in
tension. An "O" ring or other type of seal    (ii) a moveable, cylindrical
plug that inserts into prevents the vessel from leaking. The end plugs of
said tapered opening; pressure vessels of the art must not be in interfer-
25    (iii) one end of said plug being tapered to pro- ence fit (contact so
close as to produce deforma-     vide an interference fit with said tapered
open- tion and stress) or removal of said plugs becomes     ing, said end
having a cavity which defines a extremely difficult. As the vessel end has
both       plug wall, the plug wall having a thickness such tension load
and hoop stress, the maximum pres-       that it is flexible under the
desired pressure and sure is limited to the combined stress level and   30
will be forced against said tapered opening as must not exceed the strength
of the vessel.           pressure increases; A typical problem with this
type of closure is    (iv) force producing means for moving the plug
difficulty in opening and closing the vessel. The     end into and out of
the openings (for example, a threads must be kept clean; any leakage of the
hydraulic cylinder) and having sufficient thrust to seals allows product to
enter the thread area which   35  hold the axial load of the plug under
pressure; can foul, jam and/or corrode the threads. Toleran-    (v) an
external frame, to counteract force from ces of both the seal area and the
threads must be     said force producing means; and very close to insure
proper operation. The cost of    (vi) means for holding said tube
stationary dur- machining a pressure vessel with such precision       ing
movement of the plug end (for example, a threading is therefore high.
40     stripper plate). Also with conventional closures, as the pres-
The pressure vessel can be heated by applica- sure inside the vessel
increases, the diameter of  tion of direct flame from gas burners located
adja- the vessel increases. The solid plug is in compres-  cent to the
tube. sion and hence cannot expand with the vessel, often leading to
leakage at the seal area.     45   BRIEF DESCRIPTION OF THE DRAWINGS
Furthermore, conventional pressure vessels employ either electric heating
systems strapped to     The invention can be more fully understood the
vessel, or hot water/oil for heating and cooling.  from the following
detailed description thereof in Heating by direct gas flame applied to the
outside  connection with accompanying drawings which of the vessel, in
principle a more efficient heating   50  form a part of this application
and in which similar method, has not been used in the belief that in-
reference numerals refer to similar elements in all duced thermal stresses
in the vessel wall would be  Figures of the drawings; too severe and that
rapid heating could cause         Figure 1 is a schematic sectional view of
the leakage around the threads.                           pressure vessel
showing at one end a plug in US-A-3055537 describes a pressure vessel  55
both the "in" and "out" positions. having a tapered cylindrical plug for
sealing an      Figure 2 is an enlarged schematic sectional view opening in
the pressure vessel. The plug is held in   of an inserted plug in
accordance with the inven- place by screw threads, a bayonet type joint or
tion. 2  



3                 EP 0 550 522 B1                      4 DESCRIPTION OF THE
INVENTION                       vessel and greatly increasing cooling time.
With hot water or oil, quick heating and cooling is possi- The pressure
vessel of the invention can with-  ble, but the vessel must be completely
jacketed stand pressures in excess of 80,000 psig (552        which is
expensive. Direct gas flame heating pro- MPa). All threads, typically
present in conventional   5   vides all of the advantages of jacketed
heating pressure vessels, have been eliminated from the    systems without
the complexity or cost. It also present vessel, with the attendant
advantage that  overcomes the temperature limitations of hot water axial
stresses are also eliminated. Thus, the tubular  or hot oil systems. walls
of the pressure vessel can be thinner and of     The pressure vessel should
be fabricated from lower strength than would otherwise be required. A   10
materials selected according to the pressures, tem- slight taper In both
the plug and in the opening In  peratures and chemical corrosivity to be
encoun- the end of the tube create an Interference fit which  tered during
use. For corrosive chemical environ- eliminates the need for precision
machining. With  ments, suitable materials include Hastaloy, titanium this
design the vessel is self-sealing; as the pres-  or stainless steel. Such
materials may be em- sure is increased, the plug wall is forced more  15
ployed at pressures up to about 80,000 psig (552 tightly into the thick
wall of the tubular vessel.  MPa) and temperatures up to about [err]. For
Preferably, the invention utilizes two end plugs  non-corrosive
environments, less expensive materi- which facilitate ease of use and
cleaning. The cost  als may be suitable, including mild steel for me- of
fabricating the vessel of the invention is reduced  dium pressures not
exceeding about 20,000 psig by eliminating precision machining. Standard
con-  20  (138 MPa), or the so-called high strength steels, for ventional
tubing may be used to construct the      example, 4142H or 4340 steels, for
pressures ex- tubular vessel, said tubing being of lower cost than  ceeding
about 20,000 psig (138 MPa). machining solid metal to form the vessel. As
the       The thickness and material of construction of high cost of
threading two ends is avoided in this  the pressure vessel are determined
by the antici- invention, the advantages of a double-ended vessel  25
pated pressure, temperature and corrosivity to be can be realized
inexpensively.                     encountered in a given application. The
maximum Removal and insertion of the plugs is facilitated  stress in the
vessel should be kept below the by the use of a hydraulic cylinder. A
benefit of   minimum yield stress of the material selected. For using a
hydraulic cylinder to hold the plugs in    example, using a 4140 steel
quenched and tem- place is that the hydraulic pressure of the hydraulic  30
pered at [err]  , the yield strength at cylinder can determine the maximum
pressure       [err]  is 150,000 psig (1035 MPa). This possible in the
pressure vessel. A relief valve can  material would be suitable for most
applications be employed in the hydraulic cylinder circuits so  where
corrosion is not serious. A vessel having a 4 that, should the vessel
pressure become too high,   in. (10.2 cm) bore and 10 in. (25.4 cm) outer
the plug will move out of the tube, thus relieving   35  diameter can
withstand an internal pressure of pressure and avoiding vessel rupture.
100,000 psig (690 MPa) at 400 F (204 C). If desired, the pressure vessel of
the invention   The pressure inside the vessel when 4140 can utilize a
pivoting tube which can be moved     steel is employed is limited to that
which would clear of obstructions to facilitate easy access for  induce a
150,000 psig (1035 MPa) stress in the loading and unloading. Using a
pivoting tube and   40  vessel wall. The stress in the vessel wall can be
hydraulic cylinder, loading or unloading can be    readily calculated as
described in reference pub- completed within 5 minutes, compared with a
con-   lications such as, for example, Marks Handbook ventional pressure
vessel requiring at least 30 min-  ISBN 0-07-004127-X, Section 5, pages
49-51, or utes. The hydraulic cylinder can move the hollow   ASME Boiler
and Pressure Vessel Code Section plug from the full "in" position to the
"out" position   45   VIII. very quickly; speed of movement is limited only
by     Under limited circumstances, internal pressures the flow of
hydraulic fluid into and out of the   which result in stresses exceeding
the yield hydraulic cylinder. Typically, the plug can be in-  strength of
the pressure vessel can be employed serted into the tube in under one
minute.          since the internal plug will yield with the pressure The
present pressure vessel can be heated by   50  vessel, thus maintaining the
seal between the plug direct, externally applied gas flame. Direct flame
and pressure vessel. provides good heat transfer and thus heats quickly,
Figure 1 shows a pressure vessel of the reducing the time required to
attain high tempera-  present invention designated generally herein by
tures in the pressure vessel. As the gas burners   the reference character
8. As shown, the pressure are several inches from the vessel, the vessel
can   56  vessel 8 includes a tube or pipe 10 having an be cooled quickly
in an air or water stream. Use of  internal cavity and a moveable,
cylindrical plug 12 electric heat requires the heating elements to be in
at one end of tube 10, preferably at both ends. direct contact with the
vessel, thus insulating the  Tube 10 is made of suitable materials,
preferably 



3    5                 EP 0 550 522 B1                    6 thick walled
standard mechanical tubing and in-     the plugs 12 produced by the
internal pressure. As cludes an opening 14 at one, preferably both ends.
the end loads are not transmitted to the end of the The thickness of the
tubing will be sufficient to  tube, the only load on the tube is hoop
stress. withstand the desired operating pressures and tem-  Thus, higher
pressures can be obtained with the peratures. The opening 14 is tapered for
self align-   5   present design than with the conventional pressure ment
of the plug 12 with tube 10. A large lead 9 in  vessel wherein threads are
used to hold the end this taper Is found immediately adjacent to the
loads. opening 14 which narrows to a [err]  to [err] taper 11      Figure 1
further illustrates a means of external to insure that when the plug 12 is
inserted, there  force such as the hydraulic cylinder 20 to provide will be
a metal to metal interference fit between   10  the force required to
insert the end plugs 12 and to plug 12 and tube 10.
overcome the force from internal pressures in the Figure 2 shows an
enlarged schematic view of    vessel. The hydraulic cylinder 20 must have
suffi- the moveable, non-threaded, cylindrical plug 12    cient thrust to
hold the plug 12 in position when used to seal an end of the tube 10. Said
plug 12   maximum pressures are obtained in tube 10, and has a cavity 16 at
one end which defines the plug   is  have sufficient retraction force to
remove plug 12 wall 15. The other plug wall also has a slight taper  from
tube 10 when desired. Typical forces for a 13 near its opening which
matches the taper in the  vessel 8 having a 4 inch (10.2 cm) bore are
50,000 inside diameter of the tube 10. These tapers form  lbs (222 kN) at
atmospheric pressure in insert and an interference fit between the plug 12
and the    retract the plug 12, and 1,000,000 lbs (4,450 kN) at tube 10. A
taper of [err]  to [err] insures that the plug   20  80,000 psig (552 MPa)
to hold plug 12 in place 12 will lock itself into the tube 10. If the taper
is too  against pressure. A stripper plate 22 is required to large, the
plug 12 will tend to release itself from the  hold the tube 10 stationary
when the plug 12 is tube 10. As the pressure inside the vessel 8 in-
retracted. creases and tube 10 expands In diameter, plug 12       The
desired high pressure within the internal expands with it, thus insuring a
tight metal to metal  25  cavity of the vessel can be obtained by conven-
seal at all operating pressures.                   tional means. For
example, a fluid such as water It is important that the plug wall 15 be
thin   can be introduced at the desired pressure into said enough such
that, when it is pressed into the thick  cavity through a suitable inlet
means 21. The ves- walled tube 10, it conforms to any "out of round-  sel
may be converted to continuous operation by ness" of either the tube 10 or
the plug 12. Both  30  providing an outlet means similar to inlet means 21
may always be slightly "out of round" due to       in plug 12 at the
opposite end of tube 10. It should imperfections in machining, typically by
about     be understood that inlets 21 are not limited to the 0.002 to
0.004 Inches (0.005 to 0.01 cm) . Thus, an  introduction and removal of
pressure producing flu- interference fit of 0.005 inches (0.013 cm) can
id. They can also be used to introduce fluid reac- usefully be employed.
However, this is not critical  35  tants, catalysts, solvents, etc., and
remove fluid and an interference fit ranging from 0.002 to 0.02  products.
The number of inlets 21 is not limited to inches (0.005 to 0.05 cm) can be
used.             one on each end and in many embodiments mul- The wall
thickness of the plug 12 increases     tiple inlets will be employed.
gradually at a moderate distance from the seal         For easy access in
loading and unloading ma- area. This insures that the plug 12 will not
yield in  40  terial to and from tube 10, said tube 10 may be the area near
the end of the vessel, or plastically  pivoted (not shown). Pivoting
permits one end of fail in the area where it is not supported by the  tube
10 to be moved clear of the support frame, tube 10. It also reduces the
stress in the tube 10  hydraulic cylinder 20 and plug 12. near is end where
stress concentrations could          The pressure vessel is heated by line
gas cause failure. An undercut area 17 adjacent to the   45  burners 19
which direct "lines" of flame along tube seal area insures that the seal
area is fully loaded.  10. The amount of heat can be controlled by ad- "O"
ring grooves 18 on the plug wall 15 are    justing the gas pressure and by
varying the num- provided to permit use of "O" rings to seal small  ber of
gas burners around the circumference of imperfections in the metal of the
plug 12 or tube 10  tube 10. at low pressures during initial application of
pres-  50  The pressure vessel 8 can be cooled by water sure. Suitable "O"
rings may be fabricated of      spray or high velocity air impinging
directly on to Teflon[err] TFE or FEP fluorocarbon resin, Kalrez[err]
the vessel. perfluoroelastomer, neoprene or natural or synthet-    The
pressure vessel of the invention may be ic rubber, depending on the
pressures and tem-     loaded by fully removing plug 12 from one end of
peratures to be employed.                     55  tube 10, the other end of
tube 10 remaining closed. The tube 10 is suspended between a steel
The open end is lifted vertically until said open end 



support frame (not shown). Said steel support      is clear of the
hydraulic cylinder 20, plug 12 and frame is sufficiently strong to hold the
axial load on  the support frame. Loading (and unloading) of tube 4    7
EP 0 550 522 B1                    8 10 is now very easily achieved. Once
loaded, tube    The sample of UHMWPE was inserted by hand 10 is lowered
into its original position and end plug  into the open end of the tube and
the tube was 12 is fully inserted therein.                     then lowered
back into position; this operation re- The pressure vessel of this
invention is particu-  quired 30 sec. larly useful as a reactor for
carrying out chemical   5  The plug was fully inserted into the tube in
reactions, including polymerization of gaseous and  about one minute,
requiring about 50,000 lbs (222 liquid monomers, and polymer processing,
requir-  kN) force. Total loading time was under 3 minutes. ing elevated
pressures and optionally elevated tem-  The vessel was heated to 220 C in
approxi- peratures. Examples of such chemical reactions    mately one hour,
using 5 gas burners. Temperature include, but are by no means limited to:
(i) prepara-  10  was maintained at [err]  for 2 h and the pressure tion of
low density polyethylene and copolymers of  was then increased to 60,000
psig (414 MPa) using ethylene with comonomers such as carbon monox-    high
pressure, air-driven piston pumps. Said pres- ide, vinyl acetate,
acrylates, methacrylates, acrylic  sure and temperature were maintained for
a further acid and the like, wherein ethylene is (co)-      2 h to complete
the desired UHMWPE modifica- polymerized in the presence of free radical
cata-  15  tion, then reduced to ambient conditions. The plug lysts at
pressures in excess of about 1,000 atm   was removed and the sample was
recovered ac- (100 MPa) and temperatures in the region of about  cording to
the procedure described above. 200C; (ii) synthesis of ammonia, wherein
nitrogen     Those skilled in the art, having the benefit of and hydrogen
are combined in the presence of a    the  teachings of the  present
invention  as fixed bed iron oxide catalyst promoted with alu-  20
hereinabove set forth, can effect numerous modi- minum or potassium oxide,
at pressures of about   fications thereto. Such modifications are to be
con- 250 atm (25 MPa) and temperatures of about 350    strued as being
encompassed within the scope of to [err]  and; (iii) preparation of
methanol from  the present invention as set forth in the appended synthesis
gas, wherein appropriate proportions of  claims. carbon monoxide, carbon
dioxide and hydrogen are  25 converted to methanol over a fixed bed
catalyst   Claims such as chromium oxide-zinc oxide or activated copper, at
pressures of about 50 to about 300 atm  1. A pressure vessel (8) for high
pressure pro- (5 to 30 MPa) and temperatures of about [err] to       cesses
comprising: about 350 C.                                 30         (i) a
tube (10) whose internal cavity is ac- An example of polymer processing
wherein             cessed through a tapered opening (14) at ultrahigh
molecular weight polyethylene is subject-     the end of said tube, the
tube wall of suffi- ed to high pressure and temperature In the pres-
cient thickness to withstand the desired sure vessel of the invention to
modify its strength     pressure: properties is provided hereinunder.
Although the   35   (ii) a moveable, cylindrical plug (12) that example
illustrates a batch type operation, it will be  inserts into said tapered
opening; understood that continuous operations as well as        (iii) one
end of said plug being tapered to batch operations employing the present
pressure         provide an interference fit with said tapered vessel are
contemplated. An outlet, required for        opening, said end having a
cavity (16) continuous operation, is readily provided by, for  40   which
defines a plug wall (15), the plug wall example, duplicating inlet 21 In
plug 12 at the         having a thickness such that it is flexible opposite
end of tube 10.                                under the desired pressure
and will be forced against said tapered opening as EXAMPLE
pressure increases; 45        (iv) force producing means (20) for moving In
this example, ultrahigh molecular weight          the plug end into and out
of the openings polyethylene (UHMWPE) was modified by being             and
having sufficient thrust to hold the axial subjected to a pressure of
60,000 psig (414 MPa)        load of the plug under pressure; and a
temperature of [err], using a pressure            (v) an external frame to
counteract said vessel wherein tube 10 was 7 ft (2.1 m) long and 4   50
force producing means; and inches (10.2 cm) in diameter. The plug was re-
(vi) means (22) for holding said tube station- moved from one end of the
tube in about one             ary during movement of the plug end. minute,
about 50,000 lbs (222 kN) force being required to overcome the interference
fit between  2. A  pressure vessel according to claim  1 



the plug and tube wall.                      55       wherein said tube has
tapered openings at The tube was pivoted clear of the hydraulic       both
ends and a moveable cylindrical plug for cylinder, plug and frame in about
10 sec using an     each opening. electric chain hoist. 5    7
EP 0 550 522 B1                    8 10 is now very easily achieved. Once
loaded, tube     The sample of UHMWPE was inserted by hand 10 is lowered
into its original position and end plug  into the open end of the tube and
the tube was 12 is fully inserted therein.                     then lowered
back into position; this operation re- The pressure vessel of this
invention is particu-  quired 30 sec. larly useful as a reactor for
carrying out chemical   5  The plug was fully inserted into the tube in
reactions, including polymerization of gaseous and  about one minute,
requiring about 50,000 lbs (222 liquid monomers, and polymer processing,
requir-   kN) force. Total loading time was under 3 minutes. ing elevated
pressures and optionally elevated tem-  The vessel was heated to [err]  in
approxi- peratures. Examples of such chemical reactions    mately one hour,
using 5 gas burners. Temperature include, but are by no means limited to:
(i) prepara-  10  was maintained at [err]  for 2 h and the pressure tion of
low density polyethylene and copolymers of  was then increased to 60,000
psig (414 MPa) using ethylene with comonomers such as carbon monox-    high
pressure, air-driven piston pumps. Said pres- ide, vinyl acetate,
acrylates, methacrylates, acrylic  sure and temperature were maintained for
a further acid and the like, wherein ethylene is (co)-       2 h to
complete the desired UHMWPE modifica- polymerized in the presence of free
radical cata-  16  tion, then reduced to ambient conditions. The plug lysts
at pressures in excess of about 1,000 atm   was removed and the sample was
recovered ac- (100 MPa) and temperatures in the region of about  cording to
the procedure described above. 200 C; (ii) synthesis of ammonia, wherein
nitrogen    Those skilled in the art, having the benefit of and hydrogen
are combined in the presence of a     the  teachings of the  present
invention  as fixed bed iron oxide catalyst promoted with alu-  20
hereinabove set forth, can effect numerous modi- minum or potassium oxide,
at pressures of about   fications thereto. Such modifications are to be
con- 250 atm (25 MPa) and temperatures of about [err]    strued as being
encompassed within the scope of to [err]  and; (iii) preparation of
methanol from  the present invention as set forth in the appended synthesis
gas, wherein appropriate proportions of  claims. carbon monoxide, carbon
dioxide and hydrogen are  25 converted to methanol over a fixed bed
catalyst    Claims such as chromium oxide-zinc oxide or activated copper,
at pressures of about 50 to about 300 atm  1. A pressure vessel (8) for
high pressure pro- (5 to 30 MPa) and temperatures of about [err] to
cesses comprising: about 350 C.                                  30
(i) a tube (10) whose internal cavity is ac- An example of polymer
processing wherein             cessed through a tapered opening (14) at
ultrahigh molecular weight polyethylene is subject-     the end of said
tube, the tube wall of suffi- ed to high pressure and temperature In the
pres-         cient thickness to withstand the desired sure vessel of the
invention to modify its strength      pressure; properties is provided
hereinunder. Although the   35    (ii) a moveable, cylindrical plug (12)
that example illustrates a batch type operation, it will be  inserts into
said tapered opening; understood that continuous operations as well as
(iii) one end of said plug being tapered to batch operations employing the
present pressure          provide an interference fit with said tapered
vessel are contemplated. An outlet, required for         opening, said end
having a cavity (16) continuous operation, is readily provided by, for  40
which defines a plug wall (15), the plug wall example, duplicating inlet 21
in plug 12 at the          having a thickness such that it is flexible
opposite end of tube 10.                                 under the desired
pressure and will be forced against said tapered opening as EXAMPLE
pressure increases; 45        (iv) force producing means (20) for moving In
this example, ultrahigh molecular weight          the plug end into and out
of the openings polyethylene (UHMWPE) was modified by being             and
having sufficient thrust to hold the axial subjected to a pressure of
60,000 psig (414 MPa)         load of the plug under pressure; and a
temperature of [err], using a pressure             (v) an external frame to
counteract said vessel wherein tube 10 was 7 ft (2.1 m) long and 4   so
force producing means; and inches (10.2 cm) in diameter. The plug was re-
(vi) means (22) for holding said tube station- moved from one end of the
tube in about one             ary during movement of the plug end. 



minute, about 50,000 lbs (222 kN) force being required to overcome the
interference fit between  2. A  pressure vessel according to claim  1 the
plug and tube wall.                       55      wherein said tube has
tapered openings at The tube was pivoted clear of the hydraulic        both
ends and a moveable cylindrical plug for cylinder, plug and frame in about
10 sec using an     each opening. electric chain hoist. 5    9
EP 0 550 522 B1                    10 3.  A pressure vessel according to
claim 1 or 2            (vi) eine Einrichtung (22), welche das Rohr wherein
said force producing means is a hy-           wahrend der Bewegung das
Stopfenendes draulic cylinder.
stationer halt. 4. A  pressure vessel according to claim  3   5   2.
Druckbehalter nach Anspruch 1, bei dem das wherein said hydraulic cylinder
contains a          Rohr konische Offnungen an beiden Enden pressure relief
valve.                             und einen beweglichen, zylindrischen
Stopfen flr jede 6ffnung hat. 5. A pressure vessel according to any one of
the preceding claims including heating means (19)  10  3. Druckbehliter
nach Anspruch 1 oder 2, bei having a flame directed on the outer surface of
dem  die Krafterzeugungseinrichtung eln Hy- said tube.
draulikzylinder ist. 6. A pressure vessel according to any one of the   4.
Druckbehalter nach Anspruch 3, bei dem der preceding claims wherein said
plug end has  it      Hydrauiikzylinder eln Druckbegrenzungsventll "O"ring
grooves (18) on Its tapered surface        enthaIt. that has the
interference fit with the opening of the tube.
5. Druckbeh~lter nach einem der vorangehenden Ansprlche, welcher eine
Heizeinrichtung (19) 7. A pressure vessel according to any one of the   20
umfalt, welche eine Flamme erzeugt, die di- preceding claims wherein said
means for hold-       rekt auf die auBere Oberflache des Rohrs ge- ing said
tube stationary is a stripper plate (22).  richtet wird. 8. A pressure
vessel according to any one of the   6. Druckbehilter nach elnem der
vorangehenden preceding claims wherein each moveable cy-  25     Ansprlche,
bei dem das Stopfenende '0"- lindrical plug contains an opening (21).
Ring-Ausnehmungen (18) an der konischen Fl~che hat, welche die PreSpassung
mit der PatentansprUche                                        1ffnung des
Rohrs bildet. 1. Druckbehfilter (8) fUr Hochdruckverarbeitungs-  30  7.
Druckbehalter nach einem der vorangehenden verfahren, welcher aufwelst:
AnsprUche, bei dem die Einrichtung, welche (i) eln Rohr (10), dessen
Innenraum Ober         das Rohr stationer halt, eine Abstreifplatte (22)
elne konisch ausgebildete O5ffnung (14) an       ist. dem Ende des Rohrs
zuginglich ist, wobei die Rohrwandung eine derart ausreichende   35   .
Druckbehdlter nach einem der vorangehenden Dicke hat, daf3 sie dem
gewanschten Druck        Ansprtche, bei dem jeder bewegliche, zylindri-
Stand halt:                                      sche Stopfen eine Offnung
(21) enthM ilt. (ii) einen beweglichen, zylindrischen Stop- K.>      fen
(12), welcher in die konische Offnung     Revendlcatlons eingesetzt wird;
40 (iii) ein Ende des Stopfens konisch ausge-   1. Un recipient r6sistant &
la pression (8) destind bildet ist, urn elne Prelpassung mit der         A
des processus rdalisds sous haute pression konischen Offnung zu bilden,
wobei dieses        comprenant: Ende einen Hohiraum (18) hat, welcher elne
(i) un tube (10) h la cavit6 interne duquel iI Stopfenwandung (15) bildet,
die Stopfen-  46       est possible d'acc6der A travers une ouver- wandung
eine derartige Dicke hat, daB sle          ture conique (14) & 1'extr~mit4
dudit tube, la unter dem gewUnschten Druck flexibel ist,          paroi du
tube etant d'une 6paisseur suffi- und daB sie gegen die konische 15ffnung
sante pour rdsister & la pression souhaitee; gedraclkt wird, wenn der Druck
grdBer wird;         (ii) un bouchon cylindrique mobile (12) qui (iv) eine
Krafterzeugungseinrichtung (20)  6o      s'insbre dans l'ouverture conique;
zum Bewegen des Stopfenendes In die 6ff-           (iii) une extremit6
dudit bouchon dtant coni- nungen und aus diesen heraus, welche eine
que de fagon a raliser un ajustement par ausreichende Axialdruckkraft hat,
um  die          interference avec ladite ouverture conique, axiale
Belastung des Stopfens unter Druck          ladite extr6mit6 comportant une
cavite (16) 



auszuhalten;                            55         qui d~finit une paroi de
bouchon (15), (v) einen externen Rahmen, welcher der
l'Npaisseur de la paroi de bouchon etant Krafterzeugungseinrichtung
entgegenwirkt;         telle que cette paroi peut flechir sous la und
pression souhait~e et qu'elle sera pouss~e 6    force contre ladite
ouverture conique au fur et & mesure que la pression augmente; (iv) un
moyen (20) de production de force qui sert a deplacer l'extrdmit6 du
bouchon dans louverture et hors de celle-cl et dont   5 la poussde est
suffisante pour resister a la charge axiale du bouchon sous pression; (v)
un cadre ext~rieur pour opposer une force de reaction audit moyen
producteur de force;                               10 (vi) un moyen (22)
pour maintenir statlonnal- re ledit tube pendant le deplacement de
l'extr~mit6 du bouchon. 2. Un r6cipient sous pression selon la revendica-
16 tion 1, dans lequel ledit tube comporte des ouvertures coniques a ses
deux extr~mites et un bouchon cylindrique mobile pour chaque extremite. 20
3. Un r~cipient sous pression selon la revendica- tion 1 ou 2, dans loquel
ledit moyen de pro- duction de force est un verin hydraulique. 4. Un
r~servoir sous pression selon la revendica-  25 tion 3, dans loquel ledit
verin hydraulique contient une vanne de rellchement de pres- sion. 5. Un
r6servoir sous pression selon lune quel-  30 conque des revendications
pr6cddentes in- cluant un moyen de chauffage (19) a flamme dirigee sur la
surface exterieure dudit tube. 6. Un reservoir sous pression selon lune
quel-  35 conque des revendications prec~dentes dans loquel ladite
extremite du bouchon comprend des gorges (18) pour joints toriques sur sa
surface conique qui est en ajustement par in- terf~rence avec lPouverture
du tube.      40 7. Un r~cipient sous pression selon l'une quel- conque des
revendications pr~cedentes, dans lequol le moyen qui sert a maintenir
stationnai- re ledit tube est une plaque d'extraction (22).    45 8. Un
reservoir sous pression selon lune quel- conque des revendications
precedentes dans lequel chaque bouchon cylindrique mobile comporte une
ouverture (21).              50 55 7    


