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costly, such contamination, leakage, and the ina- bility to utilize
uniformly the complete contents of Although it may be used for other
purposes,     the cartridge add significantly to the cost and this
invention relates primarily to bubbler devices  reduced efficiency of the
doping procedures. for transferring electronic grade organometallic    5
One attempt to overcome the disadvantages of compounds from a container
having such corn-      the prior art devices hereinabove described is
pounds therein to a deposition system, for        disclosed in U.S. Patent
No. 4,506,815, issued example, a chamber wherein crystalline or other
March 26, 1985 (Melas et al.), wherein all welded substances are being
grown on substrates or are   cylinder and dip tube package utilizing
diaphragm otherwise being treated by a process known as -  10   valves at
each of the inlet and outlet valves and "doping" in production of products
such as semi-  having the interior of the cylinder and the interior
conductor elements or monolithic circuits.        and exterior of the dip
tube provided with a It is known in the prior art to use a bubbler
coating of a material which acts as a barrier to the technique for
transfering, by vapor deposition,   contamination of the organometallic
liquid by the doping compounds in liquid form from a source   15   metal is
described. Specifically, the device of such compounds, e.g., a
non-refillable cylindri-  described in said patent comprises pipe connec-
cal cartridge, to a deposition system. Such bub-  tions between the inlet
and outlet openings of the bler technique involves the introduction,
through  top closure portion of the device and the dia- an inlet valve and
a dip tube, to the bottom of the  phragm valves which control passage of
gas into cylinder, of a gas (such as hydrogen) which is   20   the cylinder
and passage of the gas saturated with inert to the doping compound. In
bubbling up      the organometallic compound vapors out of the through the
doping compound, molecules of the     cylinder, respectively, the pipe
connections being compound intermingle with those of the gas. The   sealed
by welding. Although the device disclosed gas, saturated with the vapor of
the compound,    in the said patent represented an improvement flows out
through the outlet valve where it enters   25   over prior art devices in
the bubbler device art, the deposition system. It has generally been the
problems are associated with it as well. In particu- practice in the prior
art to use bellows seal valves  lar, since the valves extend outwardly from
the for both the inlet and outlet valves.             top closure portion
of the device in a wing-like Bubbler cylindrical cartridge and dip tube
manner, there exists the potential for cracking of assemblies including
inlet and outlet valves, as   30   the pipe welds during handling, for
example, mentioned above, are commercially available, a     presenting the
possibility of leakage. typical example being the assembly manufac-
An object of the invention is to provide an tured and sold by
Thiokol/Ventron Division Alfa    improved and safer bubbler device for use
in the Products,  152  Andover  Street,  Danvers,         doping of
products such as semiconductor Massachusetts 01923. These prior art
cylindrical   35   materials and monolithic circuits with electronic
cartridge and dip tube assemblies are charac-      grade high purity
organometallic compounds in terized in that they are intended to protect
the   which the aforementioned problems of the prior organometallic
compounds during shipment and       art are further minimized or eliminated
by the storage as well as to provide a method for        inclusion of the
inlet and outlet valve means in the dispensing the compound to a deposition
system.   40   top closure portion of the bubbler device, thereby A number
of problems with such bubbler           eliminating the pipe welds employed
by Melas et assemblies or devices have been encountered in    al. the prior
art. Not only are the organometallic      Another object of the invention
is to provide compounds easily contaminated, but they are        such a
device wherein the cylinder may be filled also prone to leakage. This
situation has been   45   through a filling port in the top closure portion
aggravated in the prior art by the shape and       (hereinafter sometimes,
for convenience, referred arrangement of the cylindrical cartridge or
to as the "block") of the assembly, thus leaving cylinder, the bottom
portion having a generally   the hydrogen and vapor valves untouched when
oval shape narrowing down to size of an opening    filling. Another object
of the invention is to pro- that is provided for filling the cartridge and
which   50   vide for such a device a filling port which is self- is closed
by a threaded plug. Such cylinders thus  closing, thus preventing any
contamination dur- have the disadvantage of not being stable in the   ing
the filling process, or otherwise, of the elec- upright position and also
of having a tendency to  tronic grade organometallic compounds through leak
in the upright as well as other positions. The  the filling port area.
narrowing or oval shape of the lower portion of   55  Another object of the
invention is to provide the prior art cartridges has a further disadvantage
such a device containing only one weld exposed in that it detracts from an
overall average con-  to the outside which, inclusive of the inlet and
sistency or uniformity in the rate of transfer of the  outlet valves, may
be completely sealed after organometallic vapour from the cartridge to the
being  filled  with  the  electronic  grade deposition system. The reason
for this is that the    60   organometallic liquid compounds, until fully
volume of the liquid through which the continu-    installed between the
gas source to be used for ing flow of the bubbles rise to become saturated
bubbling and a deposition system. with the organometallic vapor diminishes
as the     Another object of the invention is to provide level of the
liquid drops.                         absolute safety during transportation
and storage Since the organometallic compounds are very   65   by providing
the fillport inlet port and outlet port 2    



3              EP 0210476 B1                      4 with VCR metal to metal
plugs, thereby further      Still further, the device of the invention may
be minimizing the possibility of leakage through a    provided with an
improved shape of cylinder, one valve being inadvertently opened, the plugs
being  wherein the outside diameter (OD) is constant removed only by a
special tool. Another specific  throughout its entire length with the
length and object of the invention is to provide an assembly    5
diameter varying according to size requirements capable of withstanding
high pressures so as to   to achieve a high aspect ratio (EO up to 150 cc
OD reduce the possibility of accident due to an      3.8 cm/1.5", above 150
cc OD 5.1 cm/2") to provide unforseen increase in temperature.
for a more effective saturation of the gas bubbles Another object of the
invention is to eliminate  with the vapor of organometallic compound. any
assembly by, for example, welding of stan-   to    In a preferred
embodiment of the invention, dard components such as valves, tubing, quick
such a device is provided with a diaphragm valve disconnects, etc., and to
incorporate these        at each of the inlet and outlet passages, such
required components in the block of the device    valves being
characterized as being one quarter using available, standard and
well-proven manu-   turn packless, and being capable of withstanding
facturing technology.                        15   high pressures and having
a relatively small area Another object of the invention is to provide the
exposed to the electronic grade organometallic end of the dip tube with a
plurality of openings to  compound vapor. Other valves can be used, e.g.
produce a plurality of fine bubbles, thereby       packed needle valves
(Autoclave and others), achieving a more effictive saturation of the gas
packless bellows valves (Hoke and others). In case bubbles with the vapor
of the organometallic   20   of packless diaphragm or bellows valves, they
compound.                                          may be hand or
pneumatically operated, the Still another object of the invention is to
pro-  pneumatic valves having a fail closed feature. vide such a device by
the combination of a block    The interior of the device may be elec- of
material incorporating one or more valves, a    tropolished and/or may, if
necessary, be coated filling port, with or without a dip tube, which   25
with TEFLON, noble metal, PBN or other suitable device can be used for
liquids, vapors and gases   materials, if a barrier to contamination of,
e.g., the up to a working pressure on the order of 1,800     organometallic
liquid by the metal in contact with psig or higher if desired.
said liquid is necessary. In accomplishing these and other objectives of
In a preferred embodiment of the invention, the the invention, there is
provided a cylinder and dip   30   dip tube may be suitably machined at its
lower tube package suitable for containing electronic    end to provide a
plurality of openings, for grade organometallic compounds in liquid form
example, cut up into the sidewalls thereof such such as, for example,
diethyltelluride diethyl zinc,  that a plurality of small gas bubbles exits
from the dimethyl mercury, dimethyltelluride, and other     dip tube. The
shape of the opening(s) may be group 11, III, V and VI metal alkyls. In its
broadest   35   varied to suit requirements which might differ aspect the
invention is as defined in Claim 1.     with various materials to be used.
Alternatively, Advantageous further embodiments are defined       the
bottom  portion of the dip tube may be in subclaims 2 to 7. The package
comprises a       sintered, resulting in a plurality of openings stainless
steel block welded to a stainless steel  therein of small diameter. A still
further alterna- cylindrical container, and a dip tube, the block   40
tive is to seal the lower end of the dip tube and having incorporated
therein inlet and outlet       provide one or more small openings therein
and/ valves and a fillport and providing direct connec-  or in the lower
portion of the dip tube. In yet tions to a source of gas, such as hydrogen,
that is  another embodiment, the dip tube extends to the inert to the
organometallic liquid and to a deposi-  bottom of the cylinder and one or
more openings tion system. In accordance with the invention, the   45   are
provided in the lower portion of the dip tube. inlet and outlet valves may
be of any type, such as  Further, in accordance with the invention, the
diaphragm, bellows or the like, provided that,     dimensions of the
cylindrical container may be when closed, there is a complete seal of, for
changed in diameter and/or length to provide an example, the electronic
grade organometallic       optimum aspect ratio for the production of satu-
material in the cylindrical container. The device   50   rated vapor of,
for example, electronic grade may be so designed that it will remain
upright, the  organometallic liquids. self-sealing filling port and all
valve connections  Having summarized the invention, a detailed to outside
sources being securely sealed with      description follows with reference
being made to metal to metal connection plugs, so-called "VCR    the
accompanying drawings, which form part of plugs". The possibility of the
highly reactive and   55   the specification, of which Fig. 1 is a
schematic costly organometallic material being able to leak  illustration,
substantially in cross section, taken is thereby greatly minimized.
along line A-A of Fig. 2 as to the block portion of Advantageously, the
device of the instant        the assembly, of an embodiment of the device
of invention may have the interior of the refillable  the present
invention. cylinder and the dip tube therein electropolished   60  Fig. 2
is a top plan view of one embodiment of or provided with a suitable coating
to serve as a  the device of the instant invention. barrier to
contamination of the material contained   Fig. 3 is a cross section of the
block taken along therein, such as electronic grade organometallic   line
B-B  of Fig. 2, showing details of one liquid compounds, by the material of
construction  embodiment of the gas inlet valve (with valve of which the
cylinder and dip tube are made.  65   components removed). 3    



5              EP 0210476 B1                      6 Fig. 4 is a cross
section of the block taken along  which the dip tube 24, is connected, is
the end of line C-C of Fig. 2 showing one embodiment of      passage 25
which, in turn, connects to valve 14. the fillport.
Opening 26 is the end of passage 37 which, in There is provided in a
preferred embodiment of  turn, connects to outlet valve 16. Opening 32 the
invention illustrated in Figs. 1-4, a cylindrical    5    leads to the self
closable fillport 18. The dip tube container and dip tube device for
transferring,   24 which is attached to block 20 by, for example, e.g.,
electronic grade organometallic material    welding at opening 22 is of
such length as to contained within the container to an adjacent     nearly
reach, and, in a preferred embodiment deposition system, not shown, wherein
crys-       preferably contacts, optionally in a sealing talline substances
are being processed into elec-   10   manner, the interior surface of the
bottom of the tronic semiconductor elements or monolithic cir-  cylinder.
The dip tube end 34 may be suitably cuits. The container and dip tube
package indi-   notched to produce one or more relatively small cated
generally by the reference numeral 10       openings 35. The shape, size
and number of includes a vertically disposed closed cylinder or  notches
may vary according to requirements. The container 12, controllable vapor
outlet diaphragm    15  inlet gas valve 14 and outlet vapor valve 16 are
valve means 6 (Figs. 1 and 2), controllable gas   preferably identical in
detail and are shown in the inlet diaphragm valve means 4 (Figs. 2 and 3)
and  preferred  embodiment  as  standard  hand a self closing inlet port
means 18 (Fig. 4) being  operated packless diaphragm valves as manufac-
incorporated into the block which serves as the   tured by Ewal
Manufacturing Company, Inc., 41 top closure portion of the device. The
cylinder 12   20   Montgomery Street, Belleville, New Jersey 07109. is
preferably made of one piece of material. It   Such a valve is indicated as
16 in Fig. 1 and is may, however, comprise an assembly of tube and
substantially a part of the block 20, fitting into suitably manufactured
bottom closure, and pre-    internally threaded opening 36. A valve plug 38
ferably has a uniform inside and/or outside dia-  that is upwardly biased
by a compression spring meter throughout its length.                 25
40 is so positioned that when the valve is in open The block 20, Fig. 1,
may be made by machin-     position there is no obstruction of the flow of
gas ing, stamping or any other well-known method, of  entering through port
74 into passage 37 leading one solid piece of material (preferably, 316L
to opening 22 and thus to dip tube 24. The Stainless Steel) and
incorporates therewithin a   diaphragm 46 rests on shoulder 44 of
internally gas inlet valve 14, vapor outlet valve 16 and   30   threaded
recess 36. The stem 58, which is exter- fillport 18. The lower surface of
block 20 is     nally threaded, screws into the threaded opening suitably
shaped so that it fits snugly against the  36 and has a hexagonal portion
50 which is used upper surface of cylinder 12 to ensure a weld     for the
final securing of the "leak proof" which will guarantee integrity, which
welding is  assembly. Although, as shown in the Figures, the preferably
performed automatically to give high-   35   valves are vertically disposed
in the block, either est weld quality. In a preferred embodiment, a    or
both may be tilted at any angle and/or may be depending skirt 30 extends
downwardly from the     at the same height, depending upon require- block
aligning with the cylinder, so the weld will  ments. The stem is operated
by a knob 52 which not be immediately adjacent the block, thereby     has
an indicator 54 showing the position of the facilitating an X-ray
inspection of the weld. Block   40   valve. The valve is assembled by
exerting the 20 preferably has a generally concave configura-  required
amount of torque on the bushing 48 via tion at the exit opening for the
electronic grade  the hexagonal portion 50 to achieve a leak free
organometallic vapor to minimize any entrap-       assembly. A lock wire
(not shown) may be ment of said vapor and reduce the potential of
inserted in holes in the block 20 and the hexa- any vapor traces to remain
in the cylinder. Said   45   gonal portion of the stem 50 and sealed with
an block is preferably substantially cubic in shape to  appropriate seal.
This type of assembly does not enable it to be clamped for purposes of
inserting  require the diaphragm 46 to be welded to the and removing metal
to metal (VCR) plugs,           block 20 to ensure "leak proof" assembly.
When securing all external ports or other metal to metal  the stem 58 is
appropriately rotated, the dia- fittings and preferably has ledge 28 for
securing    50   phragm 46 is pushed downwards thus compres- the assembly
in a vertical position. It is to be   sing spring 40 and valve plug 38 and
sealing understood, however, that the shape of the block   passage 37
leading to opening 22 and dip tube 24. is not critical and may be of any
shape without    The knob 52 is secured to the stem 58 by a spline
departing from the scope of the instant invention.  (not shown) and washer
60 and set screw 62. The Block 20 has a suitable opening 22, into which
fits   55   fillport 64 which is within block 20 is connected to the hollow
dip tube 24 which is permanently        opening 32 via compression spring
66 and ball 68 attached, e.g. by welding, by securing with a      resting
against an elastomer seat 70. During the thread, by pinching or other
equivalent means,    filling operation, the spring is compressed by the the
said block preferably being so made that the   ball being pushed by
suitably designed plunger exit opening 26 is at the very highest point on
the   60   71. inside of the cylinder. This may be accomplished,   Suitable
sniff holes (not shown) may be pro- for example, by providing a concave
area on the    vided at each valve and every port connection. lower surface
of the block 20 at the position of   The gas port connection 78, vapor port
connec- opening 26. The said block 20 constitutes the top  tion 74 and
fillport connection 80 are plugged closure portion of the cylinder 12.
Opening 22, to   65   with plugs 76, 72 and 64, respectively, the plug    7
EP 0210476 B1                        8 



design being the same as shown in Fig. 4 for the     out of solid material,
metal forming by pressing, fillport plug. The plugs are standard metal to
or spinning from sheet metal or other hot or cold metal connections via a
washer 82 trapped            forming techniques or by welding an
appropriate between two convex surfaces as manufactured,          bottom to
a tube, all such techniques being well for example, by Ewal Manufacturing
Company,    5    known to those skilled in the art. The cylinder may Inc.,
41 Montgomery Street, Belleville, New          also be constructed such
that it has a constant Jersey 07109 (so-called "VCR plugs"). A special
outside diameter with a good finish and that the type of socket wrench may
be used both to apply       outside surface can be coated or modified, for
appropriate torque for sealing and for removing,     example, to enhance
heat transfer. thereby  ensuring  a  virtually  tamper-proof   10
arrangement.                                         Claims in a preferred
embodiment of the device of the instant invention, the gas and vapor
passage            1. A cylinder and dip tube bubbler device lengths are
kept to a minimum. Together with the      comprising: preferred use of
diaphragm valves which have an    15  (a) a container (12) having a top
closure portion inherently small inner space or volume, the total     (20),
said top closure portion having incorporated volume of these passages is
minimized, thus          therewithin an inlet controllable valve means (14)
reducing the possibiltiy of contamination of, for    and an outlet
controllable valve means (16), said example, the organometallic vapor. All
of the        inlet controllable valve means having one con- internal
surfaces of the assembly, including    20   nection to an inlet opening
(76) located at an valves, gas and vapor passages, dip tube and
external surface of said top closure portion and a cylinder are preferably
electropolished. If desired,  second connection to a first opening (22) at
the the cylinder and [err] tube may be coated by any       lower surface of
said top closure portion facing suitable coating, e.g., [err], noble metal,
PBN    into the container, and said outlet controllable and the like.
25   valve means having one connection to an outlet In the operation of the
device of the instant      opening (74) located at an external surface of
said invention, when operatively installed and con-      top closure
portion and a second connection to a nected to a gas source and processing
chamber,       second opening (26) at the lower surface of said turning of
the knob controlling the gas inlet valve  top closure portion facing into
the container; 14 opens the valve allowing the carrier gas, such    30  (b)
a dip tube (24) depending from the first as hydrogen  or another gas inert
to the             opening (22) at the lower surface of said top
organometallic liquid and the crystal products       closure portion within
said container, the other being processed in the deposition system, to
end of said dip tube being disposed adjacent the enter the interior of
cylinder 12 through the dip    bottom interior surface of said container,
said dip tube 24. At the bottom of dip tube 24, gas escapes   35   tube
optionally having one or more openings (34) through slots 35, creating a
continuous flow of      in the sides thereof adjacent said other end.
bubbles  which  convey  molecules  of the              2. The device of
Claim 1 wherein said dip tube is organometallic liquid which adhere to
and/or         sealed at its lower end and has one or more intermingle
therewith upwardly above the level of    openings in the lower portion of
the sides thereof. the organometallic liquid and then out through    40
3. The device of Claim 2 wherein the lower end opening 26 through outlet
valve 16, which has        of said dip tube is sealed by contact with the
also been opened by the appropriate rotation of      bottom interior
surface of the container. its control knob.
4. A device of Claim  1 wherein the inner e                    Thus, in
accordance with the invention, there      surfaces of said container and
said dip tube are has been provided a cylinder dip tube package    45
coated with a protection coating which provides a including a block as a
top closure portion having    barrier to contamination of a reactive
material incorporated therein gas inlet and vapor outlet      contained in
said container by the metal of said valves, and optionally, a self-closing
filling port,  container and said dip tube. said block being attached by
welding to a dip tube     5. The device of Claim 1 wherein said second and
then to a cylinder, the inlet and outlet valves   50   opening (26) in the
lower surface of said top and the block presenting a very small and inert
closure portion which connects to said outlet volume to the vapor or
liquid, with the block        controllable valve means is located within a
having a ledge for positioning of the assembly in    recess of said lower
surface such that said second an upright position. The assembly, after
external    opening is located at the highest point within said plugs have
been secured in the fillport and exter-   55   container. nal inlet and
outlet ports, provides a virtually leak-  6. The device of Claim 1 wherein
said inlet and proof and tamper-proof device which is refillable     outlet
controllable valve means comprise a dia- and may be safely shipped, stored
and used both       phragm valve. during the filling operation and in the
processing     7. The device of Claim 1 further comprising a chamber.
60   self-closing filling port. Further, in accordance with the invention,
the shape of the cylinder 12 may be selected to          Patentanspruche
provdie a high aspect ratio, e.g. length relatively great in comparison to
outside diameter. The           1. Brodel-Vorrichtung mit einem Zylinder
und cylinder may be made, for example, by machining    65   einem Senkrohr,
enthaltend: 5    7              EP 0 210 476 B1                    8 



design being the same as shown in Fig. 4 for the    out of solid material,
metal forming by pressing, fillport plug. The plugs are standard metal to
or spinning from sheet metal or other hot or cold metal connections via a
washer 82 trapped          forming techniques or by welding an appropriate
between two convex surfaces as manufactured,       bottom to a tube, all
such techniques being well for example, by Ewal Manufacturing Company,   5
known to those skilled in the art. The cylinder may Inc., 41 Montgomery
Street, Belleville, New        also be constructed such that it has a
constant Jersey 07109 (so-called "VCR plugs"). A special    outside
diameter with a good finish and that the type of socket wrench may be used
both to apply     outside surface can be coated or modified, for
appropriate torque for sealing and for removing,   example, to enhance heat
transfer. thereby  ensuring  a  virtually  tamper-proof   10 arrangement.
Claims IN a preferred embodiment of the device of the instant invention,
the gas and vapor passage          1. A cylinder and dip tube bubbler
device lengths are kept to a minimum. Together with the    comprising:
preferred use of diaphragm valves which have an   15    (a) a container
(12) having a top closure portion inherently small inner space or volume,
the total  (20), said top closure portion having incorporated volume of
these passages is minimized, thus        therewithin an inlet controllable
valve means (14) reducing the possibiltiy of contamination of, for   and an
outlet controllable valve means (16), said example, the organometallic
vapor. All of the                  inlet controllable valve means having
one con- internal surfaces of the assembly, including   20   nection to an
inlet opening (76) located at an valves, gas and vapor passages, dip tube
and        external surface of said top closure portion and a cylinder are
preferably electropolished. If desired,  second connection to a first
opening (22) at the the cylinder and [err] tube may be coated by any
lower surface of said top closure portion facing suitable coating, e.g.,
[err], noble metal, PBN  into the container,  and said outlet controllable
and the like.                                25   valve means having one
connection to an outlet In the operation of the device of the instant
opening (74) located at an external surface of said invention, when
operatively installed and con-    top closure portion and a second
connection to a nected to a gas source and processing chamber,     second
opening (26) at the lower surface of said turning of the knob controlling
the gas inlet valve  top closure portion facing into the container; 14
opens the valve allowing the carrier gas, such   30    (b) a dip tube (24)
depending from the first as hydrogen or another gas inert to the
opening (22) at the lower surface of said top organometallic liquid and the
crystal products     closure portion within said container, the other being
processed in the deposition system, to       end of said dip tube being
disposed adjacent the enter the interior of cylinder 12 through the dip
bottom interior surface of said container, said dip the
tube 24. At the bottom of dip tube 24, gas escapes   35   tube optionally
having one or more openings (34) through slots 35, creating a continuous
flow of   in the sides thereof adjacent said other end. bubbles  which
convey  molecules  of the           2. The device of Claim 1 wherein said
dip tube is organometallic liquid which adhere to and/or       sealed at
its lower end and has one or more intermingle therewith upwardly above the
level of  openings in the lower portion of the sides thereof. the
organometallic liquid and then out through    40  3. The device of Claim 2
wherein the lower end opening 26 through outlet valve 16, which has      of
said dip tube is sealed by contact with the also been opened by the
appropriate rotation of     bottom interior surface of the container. its
control knob.                                    4. A device of Claim  1
wherein the inner Thus, in accordance with the invention, there
surfaces of said container and said dip tube are has been provided a
cylinder dip tube package   45   coated with a protection coating which
provides a not                 including a block as a top closure portion
having  barrier to contamination of a reactive material incorporated
therein gas inlet and vapor outlet    contained in said container by the
metal of said valves, and optionally, a self-closing filling port,
container and said dip tube. said block being attached by welding to a dip
tube   5. The device of Claim 1 wherein said second and thentoa
cylinder,the inlet and outletvalves   50   opening (26) in the lower
surface of said top res- and the block presenting a very small and inert
closure portion which connects to said outlet volume to the vapor or
liquid, with the block      controllable valve means is located within a
having a ledge for positioning of the assembly in  recess of said lower
surface such that said second an upright position. The assembly, after
external   opening is located at the highest point within said plugs have
been secured in the fillport and exter-   55   container. nal inlet and
outlet ports, provides a virtually leak-  6. The device of Claim 1 wherein
said inlet and proof and tamper-proof device which is refillable  outlet
controllable valve means comprise a dia- the                 and may be
safely shipped, stored and used both    phragm valve. during the filling
operation and in the processing   7. The device of Claim 1 further
comprising a chamber.                                     60   self-closing
filling port. Further, in accordance with the invention, the shape of the
cylinder 12 may be selected to         Patentanspruche provdie a high
aspect ratio, e.g. length relatively great in comparison to outside
diameter. The         1. Brodel-Vorrichtung mit einem Zylinder und cylinder
may be made, for example, by machining    65   einem Senkrohr, enthaltend:
5    



9                EP 0210476 B1                        10 a) einem  Behalter
(12) mit einem  oberen              a) un r6cipient (12) ayant une partie
supe- AbschluBteil (20), mit einer in diesem  oberen         rieure de
fermeture (20), cette partie de ferme. AbschluBteil enthaltenen steuerbaren
Einlass-          ture incorporant un dispositif (14) a soupape
Ventileinrichtung (14) und mit einer steuerbaren       r6glable d'entr6e et
un dispositif (16) soupape Auslass-Ventileinrichtung (16), wobei die
steuer-    5    r6glable de sortie, le dispositif b soupape regla. bare
Einlass-Ventileinrichtung sine Verbindung   -     ble d'entree ayant un
premier raccord de coo- zu  einer, an  der AugenflAche  des oberen
p6ration avec une ouverture d'entr6e (76) pla- AbschluBteiles gelegenen
Einlassoffnung  (76)          cee A une surface externe de la partie supe-
aufweist und eine zweite Verbindung zu einer           rieure de fermeture
et un second raccord de an der unteren Flache des oberen Abschlu~tei-     o
cooperation avec une premiere ouverture (22) les befindlichen,, in den
Behalter gerichteten         formee a la surface inferieure de la partie
supe- ersten 15ffnung (22), wobei die steuerbare Aus-        rieure de
fermeture, tournee vers ie recipient, 1aB-Ventileinrichtung sine Verbindung
zu einer         et le dispositif A soupape r6glable de sortie an der
Augenflache des oberen Abschluateiles           ayant un premier raccord
coop6rant avec une befindlichen  AuslaBoffnung  (74)  und  sine    i5
ouverture de sortie (74) formee A une surface zweite Verbindung zu einer,
an der unteren Fla-        externe de la partie superieure de fermeture at
che des oberen Abschlulteiles liegenden, in            un second raccord
cooperant avec une second den Behalter hinein gerichteten zweiten (5ff-
ouverture (26) form6e A la surface inf6rieure de -, K.-. nung (26)
aufweist;                                   la partie sup6rieure de
fermeture tourn6e vers b) ein innerhalb des Behalters von der ersten    20
le recipient, et Offnung (22) an der unteren FlAche des oberen
b) un tube plongeur (24) d6passant sous la AbschluBteiles herabhangendes
Senkrohr (24),           premibre ouverture (22) formee a la surface dessen
anderes End. nahe der Bodeninnenfla-            inferieure de la partie
sup6rieure de fermeture che des Behalters angeordnet ist, wobei dieses
dans le recipient, I'autre extremit6 du tube Senkrohr wahlweise sine oder
mehrere, in sei-   25    plongeur 6tant placee pres de la surface infd- ner
Seitenwandung nahe diesem anderen Endo             rieure interne du
r6cipient, le tube plongeur angeordnete Offnungen (34) aufweist.
ayant eventuellement une ou plusieurs ouver- 2. Vorrichtung nach Anspruch
1, bei der das          tures (34) dans ses c6t6s, pres de I'autre extre-
Senkrohr an seinem   unteren Ende abgedichtet          mit6. ist und in der
Seitenwandung seines unteren    30        2. Appareil selon la
revendication  1, dans Teiles esine oder mehrere Offnungen aufweist.
lequel le tube plongeur est ferm6 de maniere 3. Vorrichtung nach Anspruch
2, bei der das          6tanche A son extremite inf6rieure, et comporte
untere Ends des Senkrohres durch Kontakt mit           un ou plusieurs
ouvertures a la partie inferieure der Innenfliche  des Bodens des Behalters
de ses c6t6s. abgedichtet ist.                                 35      3.
Appareil selon  la revendication  2, dans 4. Vorrichtung nach Anspruch 1,
bei der die          lequel 1'extrdmitd inferieure du tube plongeur
Innenflache des Behfalters und des Senkrohres          est fermee de
maniere Mtanche  par contact mit einer Schutzschicht beschichtet ist, die
sine      avec la surface, interne inferieure du recipient ;;    Schranke
gegen   Verunreinigungen   sines  im            4. Appareil selon  la
revendication   1, dans Behalter enthaltenen  empfindlichen Materiales
40   lequel les surfaces internes du recipient et du durch das Metall des
Behalters und des Sen-            tube plongeur portent un revetement
protecteur krohres bildet.                                        qui forme
une barriere empechant la contami- 5. Vorrichtung  nach Anspruch  1, bei
der die        nation  d'un  mat6riau  r6actif contenu  dens  le zweite
lffnung (26), in der unteren  FRiche des        recipient par Is m6tal du
r6cipient et du  tube oberen AbschluBteiles, die mit der steuerbaren    45
plongeur. AuslaR-Ventileinrichtung  verbunden ist, inner-          5.
Appareil selon  la  revendication   1, dens halb einer in der unteren
Flache angeordneten          lequel la second. ouverture  (26) form6e  a
la Aussparung   gelegen   ist, derart,  daB  diese        surface
inf6rieure de  la partie sup6rieure de fer- 2zweite o5ffnung  innerhalb des
Behalters in den       meture  et raccordee  au  dispositif a  soupape
hochten  Punkt zu liegen kommt.                  50   r6glable de sortie
est placee  dans  une  cavit6 de 6. Vorrichtung  nach  Anspruch  1, bei der
die       la surface  inferieure afin quo  la second. ouver- steuerbaren
EinlaB-  und  AuslaB-Ventileinrich-      ture se  trouve  A  lemplacement
le plus  haut tungen ein Diaphragma-Ventil enthalten.                dans
le a rcipient. 7. Vorrichtung  nach  Anspruch  1, bei der eine        6.
Appareil selon  la  revendication   1, dans selbsttatig SchlieBende
Einfullpforte vorgesehen    66   lequel les  dispositifs a  soupape
r6glable d'en- ist.                                                   tree
et  de  sortie  comportent  une  soupape  a diaphragme. Revendications
7. Appareil selon  la revendication  1, compre- nant en outre un orifice de
remplissage a for- 1. Appareil de  barbotage  A  cylindre et tube    60
meture automatique. plongeur comprenant: 65.    


