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leaving the vessel 18 will be      streams  of effluent is  initially
reduced,      similar, and equilibrium flow conditions will    whereby the
concentration of micro-organism      obtain.
in the main body of substrate in the vessel is        WHAT WE CLAIM  IS:-
increased; and subsequently when this increase  5     1. In a chemostatic
process for the con-     has attained the desired level, re-adjusting the
70      tinuous fermentation of sedimentable micro-    relative flow of the
first and second streams      organism  in a substrate of lower specific
without increasing the aggregate volumetric      gravity, involving
continuous  equilibrium    flow rate of effluent, until the average con-
volumetric flow of substrate through one or a    centration of
micro-organism  in the aggre- 10  series of vessels containing
microorganism,     gate of the two streams of effluent has been  75
the main body of substrate in the vessel or in   increased to an extent
where that concen-      each of them being agitated to maintain homo-
tration becomes the same as the concentra-      geneity of dispersion of
micro-organism in the  tion in the inflow, thereby maintaining equi-
substrate; a method of obtaining in the effluent librium flow conditions
through the vessel at 15  from  any vessel a concentration of micro-
all stages.                                    80      organism which is
lower than the concentra-       3. A method as claimed in Claim 1 or 2,
tion of micro-organism in the main body of      of controlling the
concentration of micro-      substrate in that vessel, without recycling
organism in substrate in a continuous fermen-      through that vessel
micro-organism taken from    tation process, which includes the steps of 20
the effluent of that vessel, and without upset-  adjusting the volumetric
flow rates of the  85      ting equilibrium  volumetric flow  conditions
first and second streams of effluent from a      which includes the steps
of partially isolating  vessel so that they are equal to each other and
a region in that vessel from  the effects of     to the volumetric flow
rate of the  inflow to,      agitation, whereby the tendency of the micro-
that vessel; causing the first and second 25  organism to settle in the
isolated region pro-  streams of effluent to flow intermittently and  90
duces a concentration of micro-organism  in    alternately for short
periods, and adjusting 



the substrate in that region which varies from  their periodicity of flow
to provide the re-      a minimum at the surface to a maximum at
quired concentration of micro-organism in the      the bottom; withdrawing
from  the isolated      effluent constituted by the aggregate of the 30
region a first stream of effluent having a sub-  two streams over a
prolonged period.    95      stantially  lower  concentration  of  micro-
4. A method as claimed in Claim  1 or 2,      organism  than the average
concentration in     of controlling the concentration of micro-      the
vessel; withdrawing from the main body     organism in substrate in a
continuous fermen-      of substrate a second stream  of effluent in
tation process, which includes the step of 35  which the concentration of
micro-organism       adjusting the aggregate volumetric flow rates 100
approximates  to  the  average  obtaining      of the first and second
streams of effluent      throughout the vessel, and so relating and
from  a vessel being controlled so that this      adjusting the volumetric
flow rates of the      aggregate volumetric flow rate is equal to the
first and second streams that their aggregate   volumetric flow rate of the
inflow to that 40  volumetric flow rate is equal to the volu-      vessel;
and adjusting the relative flows of the 105      metric flow rate of
substrate into the vessel    two streams to provide the required concen-
and that the average concentration of micro-     tration of micro-organism
in the effluent con-      organism in the total effluent constituted by
stituted by the aggregate of the two streams.      their aggregate, is any
desired amount less       5. A  continuous fermentation process as 45  than
the average concentration  of micro-       claimed in any one of the
preceding claims,   110      organism in the main body of substrate in the
wherein the micro-organism comprises yeast      vessel.
and the substrate comprises Brewer's wort        2. In a continuous
fermentation process as     6. Apparatus for controlling the degrees of
claimed in Claim 1, wherein a series of        concentration of
sedimentable  particulate 50  vessels is employed and wherein the inflow
material constituting a suspensio in a body  115      to the second and
subsequent vessels in the     of liquid contained in a through-flow vessel
series is constituted by substrate containing a  relative to the
concentration of particulate      predetermined   concentration   of
micro-     material in the liquid suspension constituting      organism; a
method of obtaining and main-      the inflow to that vessel and in the
liquid 55  taining in the main body of substrate in the    suspension
constituting the effluent from that  120      second or in any subsequent
vessel, a greater    vessel, including a vessel having an
concentration of micro-organism than the con-    for liquid and a dual
outflow for liquid; a 



centration of micro-organism in the substrate    stirrer or equivalent
means for agitating the      entering that vessel or in the effluent
leaving  main body of liquid suspension in the vessel 60  that vessel,
which includes the steps of adjust- to maintain substantially constant
dispersion  125      ing the relative volumetric flow rates of the    of
particulate material therein; means for      first and second steams of
effluent, without     shielding a region of the liquid suspension
reducing the aggregate volumetric flow rate    from the effects of
agitation, one part of the      of effluent, so that the average
concentration   outflow being situated within this shielded 65  of
micro-organism in the aggregate of the two   region and adapted to withdraw
liquid from   130               4
999,256         entering and leaving the vessel 18 will be      streams  of
effluent is  initially  reduced,         similar, and equilibrium flow
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to provide the required concen-         and that the average concentration
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organism in the main body of substrate in the     wherein the
micro-organism  comprises yeast         vessel.
and the substrate comprises Brewer's wort.           2. In a continuous
fermentation process as      6. Apparatus for controlling the degrees of
claimed in Claim  1, wherein a series of        concentration  of
sedimentable  particulate    50  vessels is employed and wherein the inflow
material constituting a suspension in a body  115        to the second and
subsequent vessels in the        of liquid contained in a through-flow
vessel        series is constituted by substrate containing a    relative
to the concentration of particulate        predetermined   concentration
of  micro-      material in the liquid suspension constituting
organism; a method of obtaining and main-       the inflow to that vessel
and in the liquid    55  taining in the main body of substrate in the
suspension constituting the effluent from that 120         second or in any
subsequent vessel, a greater      vessel, including a vessel having an
entrance         concentration of micro-organism than the con-      for
liquid and a dual outflow for liquid; a         centration of
micro-organism in the substrate      stirrer or equivalent means for
agitating the         entering that vessel or in the effluent leaving
main body of liquid suspension in the vessel   60  that vessel, which
includes the steps of adjust-   to maintain substantially constant
dispersion  125        ing the relative volumetric flow rates of the
of particulate material therein; means for        first and second streams
of effluent, without      shielding a region of the liquid suspension
reducing the aggregate volumetric flow rate        from the effects of
agitation, one part of the        of effluent, so that the average
concentration     outflow  being situated within this shielded   65  of
micro-organism in the aggregate of the two    region and adapted to
withdraw liquid from. 130
999,256                                         5                a level
therein near the surface, at a zone        or 7, including means for
effecting adjustably  25 



where the concentration of particulate material    timed intermittent and
alternating flow from               is slight, and the other part of the
outflow       the two outflows.               being situated within the
unshielded part of      9. Apparatus as claimed in either Claim 6
5  the vessel and adapted to withdraw liquid       or 7, including means
for controlling the rela-               from a zone in the vessel where the
concentra-     tive volumetric flow from the two outflows.  30
tion of particulate material is the average       10. Apparatus for
controlling the degree               obtaining in the vessel; and means for
adjust-     of concentration of particles in an agitated               ing
the relative volumetric flow rates of the      liquid suspension contained
in a through-flow          10  two outflows.
vessel, substantially as herein described with                 7. Apparatus
as claimed  in  Claim  6,           reference to the drawing accompanying
the  35               wherein the means for shielding a region of
Complete Specification.               the liquid suspension from  the
effects of        11. A method of controlling the degree of
agitation comprises a tube inclined to the         concentration of
micro-organism in a substrate          15  vertical and  extending
downwardly  from       in a continuous fermentation system substan-
above the surface of the liquid suspension, to     tially as herein
described.           40               a substantial depth within the
vessel, and one       12. Beer when produced by a process incor-
part of the outflow leads off from a part within   porating the method as
claimed in Claim 5               this shielded region near the surface of
the       as appendant to any one of Claims 1 to 4.          20  liquid,
while the other part of the outflow          URQUHART-DYKES & LORD,
leads off from the part of the vessel which                  Columbia
House,               contains the main body of the liquid suspen-     69,
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