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APPARATUS FOR MIXING GAS AND LIQUID 

BACKGROUND OF THE INVENTION 

The invention relates to an apparatus for continu 
ously mixing a high pressure gas with one or more liq 
uids. The apparatus is particularly useful in the contin 
uous mixing of ingredients to prepare microcellular 
polymer structures by a ?asher extrusion process. 
A number of conventional mixing or blending de 

vices are directed to the intermixing of two or more 
materials which are in liquid or gaseous states. A num 
ber of these devices comprise a container located in the 
main flow path of the liquid. A gaseous material is then 
directed through the container wherein the materials 
are intended to be mixed. This type blender is inher 
ently incapable of regulating the concentration of the 
final mixed product. Accordingly, the ratio of liquid to 
gas in any given dispersed quantity is very irregular. A 
number of prior devices included structurally complex 
moving parts designed to improve the uniformity of 
concentration of the mixed dispersion. In the produc 
tion of a dispersed mixture of a high pressure gas and a 
molten linear polypropylene polymer for the continu 
ous coating of a composite ?lament, premixing of the 
high pressure gas in?atant with the molten polymer re 
quires additional tanks, agitators, check valves and re 
lated plumbing. 

SUMMARY OF THE INVENTION 

An apparatus for mixing a gas with a liquid compris 
ing: an elongated body member having a chamber de 
?ned by upper and lower conical portions connected 
by a cylindrical portion; said upper and lower conical 
portions each terminating in an apex, there being an 
inlet passage leading into said upper conical portion 
and an outlet passage leading from the apex of the 
lower conical portion and at least one other passage 
leading into said lower conical portion; a ball located 
within said chamber and free to move from sealing 
contact with said lower to sealing contact with said 
upper conical portions; a source of pressurized gas con 
nected to said inlet passage; and a source of pressurized 
liquid connected to said other passages in said lower 
conical portion, said pressure of said gas and said liquid 
being in balance whereby the liquid enters the chamber 
and causes the ball to rotate and carry a ?lm of liquid 
on its surface to be contacted by the gas for continu 
ously mixing the liquid with the gas, the gas/liquid mix 
ture then exits the chamber through said outlet. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a perspective view of the mixing apparatus 
of the invention. 
FIG. 2 is a sectioned elevation taken along 2-2 of 

FIG. 1. 
FIG. 3 is a plan view taken along 3-3 of FIG. 2 with 

the ball removed. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawing, the embodiment chosen for 
purposes of illustration includes an elongated capped 
body member 10. The body member 10 contains a 
chamber 12 which is de?ned by upper and lower coni 
cal portions 14, 16, respectively, connected by a cylin-' 
drical portion 15. The upper and lower conical portions 
each terminate in an apex. An inlet 18 passage is con 
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2 
nected to a source of pressurized gas (not shown) and 
leads into the chamber 12 through the apex of upper 
conical portion 14. An outlet passage 20 leads from the 
chamber 12 through theapex of lower conical portion 
16 while two other inlet passages 22, 24 are connected 
to sources of pressurized liquids (not shown) and lead 
into chamber 12 through the walls of lower conical por 
tion 16. A ball 26 is located within chamber 12 and is 
free to move within the confines of the chamber be 
tween the upper and lower conical portions of the 
chamber. When at its upper limit of travel, the ball 
seals off inlet passage 18 while at its lower limit of 
travel, the ball seals off inlets 22, 24 and outlet 20 by 
sealing contact with lower conical portion 16. 
The preferred material for ball 26 is nylon polyamide 

resin which is slightly deformable to_allow the ball to 
seal against the conical portions l4, 16 of chamber 12. 
The density of the ball is not critical and can be chosen 
to provide ?oatation on the liquid entering the inlets 
22, 24. The choice of density of the sphere will depend 
on the density of the liquid as will be readily under 
stood by one skilled in the art. 

In operation, when liquid is introduced into the 
chamber through inlets 22, 24, ball 26 is displaced from 
sealing contact with the conical portion 16 of the 
chamber 12. The velocity of the entering liquid causes 
the ball to rotate. Rotation of the ball carries a film of 
liquid on its surface which is contacted by the gas en 
tering inlet 18. This provides a freshly renewed surface 
of liquid on the ball and permits improved adsorption 
of the gas in the liquid. 
So long as the pressure of the liquid supplied through 

inlet passages 22, 24 and the pressure of the gas sup 
plied through inlet passage 18 are in balance, mixing of 
the liquid with the gas by ball 26 continuously occurs 
and permits the gas/liquid mixture to exit through out 
let passage 20. 
Supply of liquid is regulated by positive displacement‘ 

pumps (not shown) feeding into the lower part of the 
chamber. Chamber pressure is regulated by the gas 
supply system through the inlet passage 18 and also by 
the outlet passage 20. Gas flow demand is governed by 
gas solubility in the liquid. Liquid level in the chamber 
determines if liquid and gas mix. Gas supply pressure 
failure lets liquid in the chamber rise and seals the 
sphere against the upper conical portion 14. Too little 
liquid in the chamber because of liquid supply failure 
seals the sphere against the lower conical portion 16. 
What is claimed is: 
1. An apparatus for mixing a gas with a liquid com 

prising: an elongated body member having a chamber 
defined by upper and lower conical portions connected 
by a cylindrical portion; said upper and lower conical 
portions each terminating in an apex, there being an 
inlet passage leading into said upper conical portion 
and an outlet passage leading from the apex of the 
lower conical portion and at least one other passage 
leading into said lower conical portion; a ball located 
within said chamber and free to move from sealing 
contact with said lower to sealing contact with said 
upper conical portions; a source of pressurized gas con 
nected to said inlet passage; and a source of pressurized 
liquid connected to said other passages in said lower 
conical portion, said pressure of said gas and said liquid 
being in balance whereby the liquid enters the chamber 
and causes the ball to rotate and carry a film of liquid 
on its surface to be contacted by the gas for continu 
ously mixing the liquid with the gas, the gas/liquid mix 
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ture ‘then exits the chamber through said outlet. 3' The apparatus as de?ned in claim 2’ there being 
_ ' I _ _ ‘ two other inlet passages leading into the lower conical 

2. The apparatus as defined in cla|m I, said inlet pas- portion‘ 

sage leading into the apex of the upper conical portion. * * * * * 
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