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GB 2 028 673 B SPECIFICATION                                       sleeve
into the continual flow passageway. As stated above an addition device will
not Centrifugal mud mixer                               actually perform
amixing operation, however, also taught in the prior art is a device having
a solids 5 This invention pertains to an apparatus and method    70 hopper
or funnel connected to a mixing chamber for mixing liquid or drilling mud
with solid materials  having an inlet passageway for providing a liquid or
and more particularly to a centrifugal mud mixing  slurry to be mixed with
solid materials. Mixing in this device utilizing high rotational velocity
for obtaining  type of apparatus is enhanced by the use of a jet a
homogeneous mixture of mud slurry and solid       nozzle passageway
carrying the mud slurry or liquid 10 materials.
75 material into the chamber. The mud slurry or liquid In drilling for any
hydrocarbon products it is   is jet sprayed horizontally into the chamber
as the necessary to control the hydrostatic head of the   solid materials
are axially dispersed into the mixing drilling mud at the bottom of the
drill hole. The   chamber. Further mixing is accomplished in this drilling
mud is used for purposes of preventing     device by attaching a venturi to
the discharge port 15 geopressured hydrocarbon materials from coming  80
downstream from the jet mixer. The venturi provides to the surface. At the
bottom of the hole surrounding  reduction and enlargement of the discharge
port the geopressured hydrocarbon materials are natural  which causes
velocity change in the slurry thus gases that are also under pressure, this
pressure   enhancing turbulence before discharge. A distinct may be defined
as a formation pressure. The         disadvantage of this venturi based mud
mixing 20 hydrostatic head of the drilling mud must be greater   85 device
is that it continually plugs with the solid than this formation pressure to
prevent the drilling  materials which are axially fed into the mixing mud
from being blown out of the hole.               chamber and surround the
jet spray. Since the A second problem encountered in drilling for
vacuum created in the mixing chamber is not hydrocarbon materials is in
bringing cuttings from  sufficient to assist in discharging the solids
through 25 the drill to the surface of the hole, that is, loose rock    90
the slurry, and the jet spray being only and debris cut bythe drill bit
from the bottom of the  unidirectional cannot pick up all solids
surrounding hole. A mud slurry is also injected into the hole for  the
inlet passageway and solid material build-up purposes of floating or
carrying up these cuttings  results which requires manual cleaning before
from the bottom of the hole.                       further use of the
device. A further drawback of this 30   For each of the above uses of mud
slurry in the  95 type of system is in the capacity which is dependent
drilling operation for hydrocarbon products the     upon the amount of port
size reduction in the density of the mud slurry as well as its viscosity is
of  venturi. Although the capacity may be enhanced by great imporatance.
For example, the deeper the drill  a decrease in the port size reduction of
the venturi, hole the greater the formation pressure of the     this
expansion will detract from the mixing action 35 hydrocarbons found at the
bottom of the hole and  100 caused after the reduction. therefore the
greater the mud slurry density required  The prior art further discloses a
mixing device to maintain the proper hydrostatic head at the      utilizing
two inlet ports to an annular mixing bottom of the hole. Over balancing of
the formation  chamber having an axially extension passageway pressure by
the hydrostatic head at the bottom of the  connected thereto. By applying a
fluid into one inlet 40 drill hole prevents blow-out from the hole of
natural  105 of the annular chamber tangentially, a high gases and other
hydrocarbon products as stated      rotational velocity is obtained within
the mixing above.                                              chamber
causing a vortex or air core to be formed in Further, hydrocarbon drilling
operations require  the axially extended passageway. A second fluid is the
use of mud having a viscosity such that when    interjected by a second
inlet port into the mixing 45 injected into a drill hole will allow
cuttings to be  110 chamber axially and mixed with the first fluid by the
carried to the surface. This type of viscous mud    rotational forces of
the first fluid in the mixing slurry is obtained by mixing clay, or
bentonite with  chamber. As the mixture moves in the axial water. In order
to obtain the proper mud density for  extension of the mixing chamber it
continues to controlling the hydrostatic head at the bottom of the  rotate
in the same direction as the fluid in the 50 drill hole a mud slurry
mixture is further      115 annular housing. However, as the fluid is
dispelled concentrated with high density materials, having a  from the
axial extension of the mixing chamber into 2.4 to 4.5 density such as
barium sulfate, i.e. barite.  a second chamber, before being discharged
through The prior art teaches several methods and devices  a discharge
port, the vortex is destroyed. This causes for controlling the density and
viscosity of mud    further turbulence of the fluids for mixing purposes 55
slurry used in hydrocarbon drilling operations. One   120 and begins
rotation in an opposite direction to that type of device deals with
addition systems, which   of the fluids in the mixing chamber. Such a
device is may be defined as a device connected to a continual  disclosed in
U.S. Patent No. 2,957,495 by Ashbrook. flow system for purposes of
injecting a second      This Ashbrook device makes no provision for
material into the continuous stream. The only actual  injecting solid
materials into the annular mixing 60 mixing performed in such an addition
system is any   125 chamber. Primarily used for mixing fluid into fluid or
mixing that can be obtained from the movement of    gas into fluid, any
attempt to mix a solid into a fluid the flow material in its confined
passageway. The   would cause plugging in the device axial extension
addition system may be merely a second              passageway of the
annular chamber and render the passageway connection for a liquid addition,
or may  device inoperative. Furthermore, high density 65 be a funnel
holding solid materials connected by a    130 materials, such as barite for
example, not being    2       GB 2 028 673 B
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flowable materials would render such a system as   located in spaced
parallel relationship above said that found in Ashbrook inoperable since a
inlet and outwardly of said at least one partition wall nonflowable
material would not be able to pass     for discharging a mixture of said
flowable materials through the turn in the inlet passageway in the    and
said solid materials. 5 manner disclosed in Ashbrook without proper     70
Reference is now made to the accompanying pumping of the solid.
drawings which illustrate, by way of example, one In accordance with the
present invention there is  embodiment of the invention, and of which:-
provided apparatus for mixing flowable materials     Figure lisa side
section view of the mixing device with solid materials for use in
hydrocarbon drilling  in accordance with the present invention; and 10
operations, comprising: a housing having a      75  Figure 2 is a partial
section of the mixing device of cylindrical inner chamber for mixing
materials; an  Figure 1 taken at lines 2-2 of Figure 1. inlet tangentially
connected to said inner chamber   Referring now to the figures and more
specifically for feeding a flowable material into said housing,  to Figure
1 where a centrifugal mud mixing device 10 causing centrifugal motion and
thus creating a     is illustrated. A housing 12 is provided separated 15
vortex in said flowable material; means operatively    80 into an inner and
an outer mixing chamber 14 and associated with said housing and axially
connected  16. Mixing chambers 14 and 16 are divided by inner thereto, for
feeding solid materials into said flowable  wall 18, and thus located in
concentric relationship materials; the housing being divided into the said
to one another. inner chamber and at least one annular outer         An
inlet passageway 20 is tangentially connected 20 chamber by at least one
partition wall over which the   85 to mixing chamber 14 of housing 12 to
provide a said materials spill as they move radially outwardly  liquid or
mud slurry to the mud mixing device 10 at a to allow for further mixing of
said flowable materials  high rotational velocity. The inlet passageway 20
with said solid materials; and an outlet tangentially  may be in the form
of a metal or plastic tubular connected to said housing, located in spaced
parallel  structure, for example. 25 relationship above said inlet and
outwardly of said at   90  A discharge port 22 is tangentially connected to
least one partition wall for discharging a mixture of  the mixing chamber
16 of housing 12 for exhausting said flowable materials and said solid
materials.  the mud slurry solid material mixture. Discharge There is
further provided a method for mixing    port 22 may be located a
significant elevational flowable materials with solid materials for use in
distance X from the inlet port 20. 30 hydrocarbon-drilling operations
comprising the  95  To facilitate dispersing solid materials into the steps
of: tangentially feeding flowable materials into  housing 12, and more
specifically into mixing a housing having a plurality of chambers for
mixing  chamber 14 for purposes of mixing with the mud so as to create a
centrifugal motion in said flowable  slurry from inlet passageway 20 a
funnel or solids materials resulting in forming a vortex in the     hopper
24 is provided. Funnel 24 is attached to 35 innermost chamber in said
flowable materials;  100 mixing chamber 14 and held in axial relationship
to axially feeding solid materials into said vortex within  the same by
means of a flange 26 cooperating with a said housing for obtaining a high
density mixture;  sleeve 28 leading into the mixing chamber 14. In mixing
said solid materials with said flowable     order to close off the mixing
chamber from the materials by centrifugal motion propagating said   outside
environment at start up a valve 30 is 40 solid materials through said
flowable materials in a   105 disposed between the funnel 24 and mixing
radially outward direction; agitating said mixture of  chamber 14. The
valve 30 may be a positive closure said flowable and solid materials by
spilling said  type valve, as for example a butterfly valve or a mixture
from the innermost chamber of said         sliding valve. Opening and
closing valve 30 may be plurality of chambers into consecutive adjacent
accomplished by use of a lever or handle 32 45 chambers moving in a
radially outward direction  110 functionally cooperating with valve 30.
while retaining the rotational velocity of said mixture  Due to the
abrasive nature of the mud slurry and in the same direction of rotation
throughout said  the high density solids to be combined in a housing; and
tangentially discharging said mixture  homogeneous mixture within the
housing 12 a liner from said housing.                                 34
covers the inside walls of both inner chamber 14 50  There is further
provided a mixing apparatus  115 and outer chamber 16. The liner 34 may be
a rigid comprising: a housing having a cylindrical inner   liner such as
ceramic or silicon carbide or may chamber for mixing materials; an inlet
tangentially  comprise a flexible liner such as rubber or connected to said
inner chamber for feeding        polyurethane, for example. flowable
materials into said housing, causing        The housing 12 as well as the
funnel 24 connected 55 centrifugal motion and thus creating a vortex in
said  120 thereto are supported by a skid 36. Further, to enable inner
chamber in said flowable materials; means    storing the solid materials
before funneling them operatively associated with said housing and axially
into the housing 12 for purposes of mixing with the connected thereto, for
feeding solid materials into  mud slurry mixture an apron 38 is connected
to said flowable materials; the housing being divided  funnel 24 and
further supported by skid 36. 60 into the said inner chamber and at least
one annular  125  Operationally, the centrifugal mud mixing device outer
chamber by at least one partition wall over  10 receives a mud slurry or
liquid from a pressure which the said materials spill as theymove radially
nozzle 40 connected to the inlet passageway 20 outwardly, to allow for
further mixing of said     which tangentially feeds the liquid or mud
slurry into flowable materials with said solid materials; and an  the
mixing chamber 14 of housing 12 such that the 65 outlet tangentially
connected to said housing,  130 liquid or slurry takes on a high rotational
velocity.    3
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10 the valve 30 is set with control handle 32 in a  centrifugal force as
well as the shearing action taking closed position thereby preventing the
slurry       place with the concentric liquid paths within the mixture from
blowing out the funnel 24. Due to the  mixing chamber 16. Also, the
turbulence of the 5 high rotational velocity of the mud slurry mixture a
70 mixture at spillover is a further enhancement of the vortex 42 is formed
in the mixing chamber 14. This  mixing function and provides for a more
vortex or air core 42 is maintained throughout the  homogeneous mixture of
the mud slurry and solid mixing cycle to prevent blowout of the mixture
materials 44. through the funnel 24 and to draw a vacuum to
Although the preferred embodiment of the 10 enable proper axial
dispersement of the solid    75 disclosed mud mixing device provides for
two materials from funnel or solids hopper 24. The size  mixing chambers, a
plurality of chambers is also of vortex 42 is of importance in that it must
be    contemplated. Each additional concentric chamber greater than the
width of the sleeve 28 in order to  would allow further spillover and thus
a more accomplish its function of preventing blowout of the  homogeneous
mixing operation. 15 mud slurry. The maintenance and size of the vortex
80   Referring now to Figure 2 where a partial section 42 is accomplished
by applying the mud slurry at a  of the mud mixing device 10 is
illustrated, the mud pressure of predetermined value which yields a
slurry mixture rotates in the same direction 50 in rotational velocity
great enough to generate a vortex  both the inner chamber 14 and the outer
chamber or air core 42 with sufficient dimension. The       16. By
retaining the rotational velocity in the outer 20 calculation for pressure
at the inlet passageway 20 to  85 chamber 16 in the same direction as the
rotation of obtain a proper vortex in the mixing chamber 14     the mud
slurry within the inner chamber 14 the requires the consideration of the
size of the mixing  kinetic energy of the mixture is retained and thus
chamber 14 as well as the dimension of the sleeve   enables the discharge
of the homogeneous mud 28, since any backflow from the mixing chamber 14
slurry-solids material mixture from a tangential 25 will by necessity be
transmitted through sleeve 28.    90 discharge port connected to the outer
chamber 16 Therefore, if a smaller housing is used the vortex  disposed in
an elevational relationship above the generated by the rotational velocity
of the mud     inlet passageway 20. slurry will be significantly smaller
thereby requiring  The solid materials 44 are pulled into the mixing a
corresponding reduction in any sleeve used to     chamber 14 by the vacuum
created by the rotating 30 axially disperse solids into the mixing chamber.
95 velocity of the mud slurry and by force of gravity. After the vortex 42
is formed the control handle 32  This vacuum effect permits handling high
volumetric is used to open valve 30 dispersing solid materials  rates of
solid as for example 7.5 cubic feet per 44 into the mixing chamber 14. The
solid materials  minute of barium sulfate and high mud rates such as may be
high density solids, such as barium sulfate  750 gallons per minute. 35 for
example, or lower density solids, such as   100 bentonite, gel, walnut
hulls or feathers. The lower  CLAIMS density solids would be preferable in
obtaining the proper viscosity of mud to enable floating or         1.
Apparatus for mixing flowable materials with carrying cuttings of the
drilling operation to the top  solid materials for use in hydrocarbon
drilling 40 of the drill hole, while the higher density materials    105
operations, comprising: a housing having a are used to suppress the
formation pressures at the  cylindrical inner chamber for mixing materials;
an bottom of the drill hole.                           inlet tangentially
connected to said inner chamber Once the solids 44 are collected at the
bottom of  for feeding a flowable material into said housing, the mixing
chamber 14 the centrifugal force created  causing centrifugal motion and
thus creating a 45 by the high rotational velocity pulls the solid  110
vortex in said flowable material; means operatively materials 44 through
the mud slurry so as to        associated with said housing and axially
connected ultimately circulate within the chamber 14 close to  thereto, for
feeding solid materials into said flowable the inner wall 18. Using an
inlet pressure of 20 psi  materials: the housing being divided into the
said may generate a centrifugal force of up to 500 g. for  inner chamber
and at least one annular outer 50 example. Further, high shearing action is
provided    115 chamber by at least one partition wall over which the by
the liquid molecules being forced into concentric  said materials spill as
they move radially outwardly circular paths of liquid in interfacial
relationship.  to allow for further mixing of said flowable materials Thus,
the solids are further mixed by this shearing  with said solid materials;
and an outlet tangentially force as they are propagated in a rotational
manner  connected to said housing, located in spaced parallel 55 within the
mixing chamber 14. Due to the high   120 relationship above said inlet and
outwardly of said at rotational velocity the mud slurry-solid mixture will
least one partition wall for discharging a mixture of climb in an upward
direction along the surface of   said flowable materials and said solid
materials. inner wall 18 within mixing chamber 14 and finally    2.
Apparatus for mixing as set forth in Claim 1 spill over inner wall 18 into
the outer chamber 16.  wherein said flowable material comprises a mud 60
During the spillover the mixture is inverted. Since  125 slurry mixture.
the mud slurry-solids mixture continues its rotation  3. Apparatus as set
forth in Claim 1 wherein said in the same direction as within the mixing
chamber  solid materials comprises barium sulfate. 14 while disposed in
annular mixing chamber 16 the    4. An apparatus for mixing as set forth in
Claim 1 same mixing forces take place. Thus, the solid      wherein the
housing contains a plurality of partition 65 materials 44 are forced
radially outward against the   130 walls as aforesaid, these walls being
disposed in    * C   L   M   S * 3
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10 the valve 30 is set with control handle 32 in a  centrifugal force as
well as the shearing action taking closed position thereby preventing the
slurry      place with the concentric liquid paths within the mixture from
blowing out the funnel 24. Due to the  mixing chamber 16. Also, the
turbulence of the 5 high rotational velocity of the mud slurry mixture a
70 mixture at spillover is a further enhancement of the vortex 42 is formed
in the mixing chamber 14. This  mixing function and provides for a more
vortex or air core 42 is maintained throughout the  homogeneous mixture of
the mud slurry and solid mixing cycle to prevent blowout of the mixture
materials 44. through the funnel 24 and to draw a vacuum to        Although
the preferred embodiment of the 10 enable proper axial dispersement of the
solid   75 disclosed mud mixing device provides for two materials from
funnel or solids hopper 24. The size  mixing chambers, a plurality of
chambers is also of vortex 42 is of importance in that it must be
contemplated. Each additional concentric chamber greater than the width of
the sleeve 28 in order to  would allow further spillover and thus a more
accomplish its function of preventing blowout of the  homogeneous mixing
operation. 15 mud slurry. The maintenance and size of the vortex    80
Referring now to Figure 2 where a partial section 42 is accomplished by
applying the mud slurry at a  of the mud mixing device 10 is illustrated,
the mud pressure of predetermined value which yields a     slurry mixture
rotates in the same direction 50 in rotational velocity great enough to
generate a vortex  both the inner chamber 14 and the outer chamber or air
core 42 with sufficient dimension. The      16. By retaining the rotational
velocity in the outer 20 calculation for pressure at the inlet passageway
20 to  85 chamber 16 in the same direction as the rotation of obtain a
propervortex in the mixing chamber 14     the mud slurry within the inner
chamber 14 the requires the consideration of the size of the mixing
kinetic energy of the mixture is retained and thus chamber 14 as well as
the dimension of the sleeve  enables the discharge of the homogeneous mud
28, since any backflow from the mixing chamber 14  slurry-solids material
mixture from a tangential 25 will by necessity be transmitted through
sleeve 28.    90 discharge port connected to the outer chamber 16
Therefore, if a smaller housing is used the vortex  disposed in an
elevational relationship above the generated by the rotational velocity of
the mud    inlet passageway 20. slurry will be significantly smaller
thereby requiring  The solid materials 44 are pulled into the mixing a
corresponding reduction in any sleeve used to    chamber 14 by the vacuum
created by the rotating 30 axially disperse solids into the mixing chamber.
95 velocity of the mud slurry and by force of gravity. After the vortex 42
is formed the control handle 32  This vacuum effect permits handling high
volumetric is used to open valve 30 dispersing solid materials  rates of
solid as for example 7.5 cubic feet per 44 into the mixing chamber 14. The
solid materials  minute of barium sulfate and high mud rates such as may be
high density solids, such as barium sulfate  750 gallons per minute. 35 for
example, or lower density solids, such as  100 bentonite, gel, walnut hulls
or feathers. The lower  CLAIMS density solids would be preferable in
obtaining the proper viscosity of mud to enable floating or        1.
Apparatus for mixing flowable materials with carrying cuttings of the
drilling operation to the top  solid materials for use in hydrocarbon
drilling 40 of the drill hole, while the higher density materials    105
operations, comprising: a housing having a are used to suppress the
formation pressures at the  cylindrical inner chamber for mixing materials;
an bottom of the drill hole.                          inlet tangentially
connected to said inner chamber Once the solids 44 are collected at the
bottom of  for feeding a flowable material into said housing, the mixing
chamber 14 the centrifugal force created  causing centrifugal motion and
thus creating a 45 by the high rotational velocity pulls the solid  110
vortex in said flowable material; means operatively materials 44 through
the mud slurry so as to       associated with said housing and axially
connected ultimately circulate within the chamber 14 close to  thereto, for
feeding solid materials into said flowable the inner wall 18. Using an
inlet pressure of 20 psi  materials: the housing being divided into the
said may generate a centrifugal force of up to 500 g. for  inner chamber
and at least one annular outer 50 example. Further, high shearing action is
provided    115 chamber by at least one partition wall over which the by
the liquid molecules being forced into concentric  said materials spill as
they move radially outwardly circular paths of liquid in interfacial
relationship.  to allow for further mixing of said flowable materials Thus,
the solids are further mixed by this shearing  with said solid materials;
and an outlet tangentially force as they are propagated in a rotational
manner  connected to said housing, located in spaced parallel 55 within the
mixing chamber 14. Due to the high  120 relationship above said inlet and
outwardly of said at rotational velocity the mud slurry-solid mixture will
least one partition wall for discharging a mixture of climb in an upward
direction along the surface of  said flowable materials and said solid
materials. inner wall 18 within mixing chamber 14 and finally   2.
Apparatus for mixing as set forth in Claim 1 spill over inner wall 18 into
the outer chamber 16.  wherein said flowable material comprises a mud 60
During the spilloverthe mixture is inverted. Since  125 slurry mixture. the
mud slurry-solids mixture continues its rotation  3. Apparatus as set forth
in Claim 1 wherein said in the same direction as within the mixing chamber
solid materials comprises barium sulfate. 14 while disposed in annular
mixing chamber 16 the   4. An apparatus for mixing asset forth in Claim 1
same mixing forces take place. Thus, the solid     wherein the housing
contains a plurality of partition 65 materials 44 are forced radially
outward against the   130 walls as aforesaid, these walls being disposed in
C   L    M      S   * 4       GB 2 028 673 B
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intersecting and operatively associated with the       creating a vortex in
said inner chamber in said outermost of said plurality of mixing chambers.
flowable materials; means operatively associated 5. Apparatus for mixing as
set forth in Claim 1      with said housing and axially connected thereto,
for 5 further including a valve disposed between said    70 feeding solid
materials into said flowable materials; housing and said means for feeding
solid materials    the housing being divided into the said inner for
controlling the dispersion of solid materials into  chamber and at least
one annular outer chamber by said flowable materials.
at least one partition wall over which the said 6. Apparatus for mixing as
set forth in Claim 5      materials spill as they move radially outwardly,
to 10 further including valve control means for adjusting  75 allow for
further mixing of said flowable materials the dispersion of said solid
materials into said       with said solid materials; and an outlet
tangentially flowable materials.
connected to said housing, located in spaced parallel 7. An apparatus for
mixing as set forth in Claim 1   relationship above said inlet and
outwardly of said at wherein said inlet and outlet comprise tubular
least one partition wall for discharging a mixture of 15 passageways.
80 said flowable materials and said solid materials. 8. Apparatus
assetforth in Claim 1 further             18. Amixingapparatusassetforth in
Claim 17 including storage means connected to said means       wherein a
plurality of said partition walls is disposed for feeding solid materials,
for storing bulk          within said housing. quantities of said solid
materials.                      19. Amixing apparatusassetforth in Claim 17
20   9. An apparatus for mixing as set forth in Claim 8   85 wherein-the
housing contains a plurality of partition wherein said storage means
comprises a storage        walls, as aforesaid, these walls being disposed
in apron.                                                concentric
relationship to one another, said outlet 10. Apparatus for mixing as set
forth in Claim 1    intersecting and operatively associated with the
further including means for supporting said housing.  outermost of said
plurality of mixing chambers. 25   11. Apparatus for mixing as setforth in
Claim 1 wherein said solid materials comprise high density      Printed for
Her Majesty's Stationery Office, by Croydon Printing Company material
having a density in the range of 2.4 to 4.5.  Limited, Croydon, Surrey,
1982. Published by The Patent Office, 25 Southampton Buildings, London, 12.
An apparatus for mixing as set forth in Claim   WC2A 1AY, from which copies
may be obtained. 1 wherein said solid materials comprise bentonite. 30 13.
Apparatus for mixing as set forth in Claim 1 further including a liner
disposed within said housing for shielding against abrasion. 14. A method
for mixing flowable materials with solid materials for use in hydrocarbon
drilling 35 operations comprising the steps of: tangentially feeding
flowable materials into a housing having a plurality of chambers for mixing
so as to create a centrifugal motion in said flowable materials resulting
in forming a vortex in the innermost 40 chamber in said flowable materials;
axially feeding solid materials into said vortex within said housing for
obtaining a high density mixture; mixing said solid materials with said
flowable materials by centrifugal motion propagating said solid materials
45 through said flowable materials in a radially outward direction;
agitating said mixture of said flowable and solid materials by spilling
said mixture from the innermost chamber of said plurality of chambers into
consecutive adjacent chambers moving in a 50 radially outward direction
while retaining the rotational velocity of said mixture in the same
direction of rotation throughout said housing; and tangentially discharging
said mixturefrom said housing. 55 15. An apparatus for mixing flowable
materials with solid materials as set forth in Claim 1 wherein a plurality
of said partition walls is disposed within said housing. 16. An apparatus
for mixing as setforth in Claim 60 1 wherein said means for feeding solid
materials comprises a funnel. 17. A mixing apparatus comprising: a housing
having acylindrical inner chamberfor mixing materials; an inlettangentially
connected to said 65 inner chamberforfeeding flowable materials into    


