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COMPLETE SPECIFICATION 

A Continuous Process for the Producl-ion cf " Beer". 
We, Do~U\:IO'.'; BREWl:RllS Ll~flTEn, a 

Company duly incorporated under the laws 
of the Dominion of '.':cw Zealand, of Queens 
Arcade Building. Customs Street East. Auck-

5 land C. I., :-.:ev~ Zealand, do hereby declare 
the imention. for v.-hicb w;: pray that a 
Patent may he granted to us. and the method 
by which i~ is to b.: p::rformed. to be parti­
cularly described in and hy the follo\ving 

IO statement:--
This im·cntion rel:lies to a continuous 

process ror th.: production (\f" be.:r •. -
The term·· beer" as used herein both in the 

description and in the Claims is confined to 
15 beverag.:s for dircct con~umption by which 

we mean ale. hw.:r bc.:r. stout and like 
beverages for dircL:-l co1ht:n~ptinn: ns distinct 
from fcrmcntcd liquors such as fermented 
molasses solutions intendcd for distillation, 

20 which arc som.:times ref.:m::d to as •• beer" 
but nrc not prepared for di:-cct consumption. 
With such liquors the prob!c:ms of producing 
a •• mature "' and not a •• worty ·· or a 
•• yeasty •· bevcrag.: do not arise. The 

25 ·present imcn(0n is directly concerned wit:~ 
these probkms. 

The in\ention consists in a continuous 
process for the production of " beer" 
comprising the steps of adding " fresh 

30 wort ·· to a. or to a first, fermenting and 
maturing zone· containing wort which is 
being Ct;ntinuously fcrrne1;tl:d by mi.:ans of 
yeast suspcnded therein: agitating the con­
tents of th,· l°;;rm.:ntinr.. and maturin!'. zone or 

35 zones sullicicntly to r~aintain the SL~spcnsio!1 
of yeast und wort in a substantially homo­
geneous state and a\ a s11hstantiallv uniform 
temperature: withdrawing ••beer·· from 
the, or from th,· last, fermenting and maturing 

40 zone: maintainin1! in said z.onc or zones a 
concentration of ~~us pended yeast which is 
sufficient to achieve by lhc fermentation of 
the wort in said zone or zones a desired re­
duction of the specific gravity of the added 

45 wort: and maintaining conditions of yeast 

[Price Js. 6d.] 

activity which arc such that the ·• beer ·· 
produced is a " matured bee; ". 

The invention also consists in apparatus 
for the continuous production of .. beer" 
including at least one fermentation and 50 
maturing vessel which is provided with 
means for agitating the contents thereof. 
wherein conduit means arc providi.:d for the 
introduction of v;ort to be fermented ;md of 
yeast ii1to the vessel. or into the first of the 55 
vessels. and for the withdrawal or ·· beer " 
from the ws~el. or fnim the la~t 0f the w~scls. 
and wherein means arc pro\ided for control­
lin!! the fermentation and mat urinl'. conditions 
in the·fcrmentation and maturii;!.! \cs:-.cl or 60 
vessels, including the tempcratur.:: the degree 
of agitation and the pH of th· fermenting 
liquid so that the •· beer·· produced is a 
" matun:d b.:.::r_" 

The term" fresh wort "as u~cd herein both 65 
in the description and in the Claim~ refers to 
wort in which substantial yeast activity has 
not as yet taken place. In general, we can 
use any unfermcnted brewery wort which is 
normally used in the production of beer and 70 
which has b.;i:n processed to the point at 
which <>ud1 wort is ready to be subjected to 
fermentati.:m. 

Furthermore, when \\e refer herein both 
in the dcs<.:ription and in the Claims to the 75 
production of a ••matured beer·· by our 
fermentation process, we mean " beer" 
havin:! the characteristic flavour v. hich, in 
beer 'i1roduccd by conventional batch pro­
C•'<>.;ing_ is a rc-.;ult of a maturatii1n period 80 
following the main form.:nl<:tion. The 
" rnatur~d beer·· of the inwntion has b;:en 
found to need at most subsequent treatmL'nt 
of the kind SU!!!!estcd lwrcin. e.g. coolin!!. 
holding for a pc~Jod within the rar~gc of fw;-n 85 
six to forty-eight hours. inclusive, carbonation 
and final clarification. without the nt:cessity 

· for any subo;equent storage period inv0lving 
maturation of the" beer". 

Olli experiments suggest, however, 1.P.--t-- 9Q 

Price 4s ~?(}._ 

. ·- ........ ..,."":":'"""·"·-··~·"": .... ~·--· ~-. ~ ......... ~---~.·· 

. ..-····· .... 
/ --: :, ,...··-. 

~- ·. 



o--- --.IQ 

2 872,391 

the •• b~er .. mo.y b.:: stor.::d for a Friod of 
up to t:ircc 1;i:..~;1t[1s hefor.:: bottling or l~cs:;.i:~g 
without dci.crioration, but th~s does r.ot 
imprnvc the •• beer., and is, therefore, 

5 unnecessary. 
Furthermore, because production under 

the process of the invention is continuous 
and deliveries from most breweries cease 
during the week-end. finished " beer " stocks 

10 accumulate over this period, and breweries 
will normally find it necessary to carry a 
buffer stock of at least seven days supply. 
This should not, however, be confused with 
storage for maturation purposes. 

15 According to one aspect. the present in-
vention depends upon the observation that 
maturing may be accelerated. so that it 
becomes possible to produce a " matured 
beer .. in the rapid continuous fermentation 

20 process of the invention. by controlled yeast 
activity in the wort, including the rate of 
yeast propagation'. In contrast from any 
possible application of continuous ferment­
ation to alcohol production in which yeast 

25 propagation must be minimised so far as 
practicable as rei1resenting a reduction in 
the yield of alcohol, the p:-csent invention 
employs in one of its aspects. rapid pro­
pagation of the yeast in the wort. This 

30 is our preferred method of securing the 
removal from the wort of the materials re­
quired by the yeast for yeast activity 
(especially amino-acids and other soluble 
nitrogenous matter), and of controlling the 

35 release into the wort of by-prodt:cts of 
the enzymatic activity of the yeast both of 
which effects appear from our investigations 
to be essential to the production of a fully 
stable and " matured " ·• beer··. 

40 Our experiments suggest that •• b.::er •• 
made under the process of the invention 
contains desirable flavour-producing material 
not found in normal batch-fermented beer 
at the end of fcrmcntation. and. according 

45 to these findin!!s. this material results from 
the action of the. active enzymes of the yeast 
being kept in suspension in the beer during 
the time in which the " beer·· is held in the 
fermenting and maturing vessel or zone and 

50 maintained at near the finished specific 
gravity of the •• beer ... 

Our experiments also suggest that •• beer •· 
m:J.dc in accordance with the invention has 
a much cleaner flavour than beer produced 

55 by batch fcrmcnt::tion. a1~d is not saturated 
with those volatile substances which arc 
present in hatch-fermented beer. and which 
arc only removed by a period of storage 
involving maturation of the batch-fermented 

60 beer. 
A controlled release of llavour-producing 

material is apparently effected by controlling 
the concentration of the by-products of the 
utilisation of wort material by the yeast in the 

65 liquid in \vhich the main activity of the yeast 

·---- ------
takes plP.CC. 

Accordi;-.g to a preferred asp::x:t of the 
invention, a wort of higher sp:ciCs g•-~!viLy 
than that required for making th~ fini:;;1cd 
.. beer" is employed and the liquid is there- 70 
after diluted, so that a sufiicient concentration 
of the by-products of the utilisation of wort 
material is maintained. 

It will be understood that the .. beer" 
produced in accordance with the invention 75 
can be produced by fermentation with either 
top or bottom fermentation yeasts and the 
system works equally well with either class of 
yeast. 

Thus, although the invention is particularly 80 
concerned with the production of "beer" 
which is con\'entionally referred to as 
" matured beer ··, e.g. lager bee~ in bottlcs. 
the invention is also concerned with the 
production of draught beer which is obtained 85 
in a fraction of the time required for the 
production of draught beer by con\'entional 
batch processing. 

In operation, the process and apparatus 
of the invention allow the flavour and 90 
specific gravity of the finishe.d " beer·· to 
be controlled and the •• beer •• to be obtained 
in a fraction of the time required for con­
ventional " beer·· processing, for example 
periods as low as 18 hours as compared 95 
with periods of 3 to 16 weeks generally re­
quired in con\'entional batch processes. In 
particular. the invention allows substantially 
continuous blending of the processed mat­
erial during fermentation and maturing. 100 
and this contributes to close control of 
fla\'our and specific gravity. 

The im·cntion also leads to a considerable 
economy in the labour, the capital and the 
refrigcrntil1n equipment required as compared 105 
with conventional processes. and allows 
control of processing losses. In particular, 
the necessity for the storage of •• pitcl1ing 
yeast •• as in batch fermentation is eliminated 
in most cases. 110 

In general. we employ temperatures of 
from 38'F., but preferably above 48'F., up 
to a valu:: belO\v ~h.~ ··thermal death point" 
of the yeast. t:.1:•. ;•·h·.!n, in the description 
and Claims, i,i,-= rera to ••high" temper- 115 
aturcs we meirn 1.~rnpcraturcs in the ranges 
now specified. ;.-:. temperatures of at least 
55T .. and preferably of from 55 F. to 75 T .. 
but in anv case below the " thermal death 
po:nt ·· o(the yeast. 120 

AccMding to a preferred process, the yeast 
is fed substantially continuously by the 
substantially continuous addition of •• fresh 
wort ··, or of wort in which yeast has been 
caused to propagate, to a fermentation and 125 
maturing zone, or to the first of a series of 
fermentation and maturing zones. 

We prefer that fermentation should take 
place in the presence of a " high •· initial 
concentration of yeast. 130 

i 
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By a " high •· initial concentration of 

yeast. we mer.a a concentration above that 
normaliy obtaining at the peak of a con­
ventional batch fermentation process. This 

S peak value is normally equivalent to IO 
y •-'1s of yeast (with an 80% by weight 

*-., .ture content) per litre of wort. In 
bC'.1eral, we use a concentration of yeast 
which is equivalent to above 12 grams of 

10 yeast (with an 80% by weight moisture 
content) per litre of wort. 

We may use an initial concentration of 
yeast up to a value equivalent to 100 grams of 
yeast (with an 80% by weight moisture 

15 content) per litre of wort. The preferred 
range is equivalent to between 25 grams and 
35 grams of yeast (with an 80~-;: by weight 
moisture content) per litre of wort. 

Accelerated fermentation and maturing 
20 at " high •· temperatures arc achieved by the 

process of the invention without any sub­
stantial_ danger of autolysis of the yeast in 
suspension, which is normally inherent in 
batch fermentation. Autolysis is apparently 

25 avoided because the continuously added wort 
keeps substantially all the yeast in suspension 
in the maturing " beer " in an active fer­
menting state, thus maintaining the enzymatic 
activity of the maturing process and pre-

30 venting the yeast from using up its own 
resene of food which is stored within the 
yea5t and thus from_ forming autolysatcs 
which impart undesirable flavours to the 
finished •• beer ••. -

35 The fermentation and maturing obtained 
in accordance with the invention - also tend 
to a reduction in, or a substantial elimination 
of. "'w9rty" and " yeasty·· flavours in the 
finished " beer". 

40 In order to protect the wort from any 
deleterious organisms which may be con­
tained therein. " beer·· may be withdrawn 
from the system and returned to the in­
coming unfcrmcnted wort before the un-

45 ferme~tcd wort is introduced into the liquid 
in the first fermentation zone. The " beer" 
is generally withdrawn in the ratio of at 
least one part of beer to each part of the 
unfermented wort. 

SO This system brings about. because of the 
dilution of the incoming wort, an immediate 
drop in the pH so that fermentati0n takes 
pbce at this minimum pH value. 

The invention provides for the use of 
SS intensive agitation which brings about greatly 

accclerat.:d fermenting rates and a high yeast 
propagation without. or substantially with­
out. the formation of foam. This intensive 
agitation not only achieves substantially 

60 immediate hC?mogeneity of the added wort 
and of the fermenting liquid contained in 
the fermentation and maturing zone or 
zones but gives a close control of yeast 
activity within the " beer". This in turn 

65 controls the amino-acid content of the 

finished "b~cr ··, the pH tbcn.::of, the fotvour 
and the rcs:stancc to b:rctciial growth, and it 
is possibl~. for inst::ncc, ~o control the 
process at a substantially constunt pH valu.:: 
which is determined by the nature of the 70 
desired finished " beer ... 

In order to obtain " beer" of good 
keeping quality, the yeast mµst be encouraged 
to reproduce itself and so to extract from the 
wort the necessary yeast growth material. 7S 

Both •• rapid " extraction of yeast growth 
material and " rapid " propagation of the 
yeast should be encouraged. By .. rapid " 
extraction of yeast growth material and 
" rapid " propagation of the yeast. we mean 80 
that the time required for the extraction of 
yeast growth material and for the yeast 
propagation which follows arc short by 
comparison with the time required for normal 
batch fermentation and maturing of" beer"; 85 
we prefer (according to a further aspect of 
our process) that the extraction from the wort 
of yeast growth material should be largely 
completed during an initial stage followed by 
fermentation of the wort in a separate 90 
i'ermcntation and maturing stage or in 
separate fermentation and maturing stages. 

This action results in " beer·· of better 
flavour and in the provision of less nutrient 
for harmful bacteria which normally cause 95 
s J-callcd ''off flavours .. in the finished "teer." 
\'east acti\'ity. which includes yeast pro­
pagation. is controlled by inter a/fa the degree 
of agitation, the fermenting temperature 
and the concentration of yeast and of nutrient 100 
suspended in the frrmcnting wort. 

Should it not be possible to maintain the 
required yeast concentration in the fermenting 
wort by the propagation of the yeast therein, 
a proportion of yeast separated from the 105 
" beer·· product may be returned to the fer­
menting wort. 

A co-ntinuous flow of pure yeast obtained 
from a separate. substantially pure, culturc­
propagating plant may be added to the 110 
unfcrmented incoming wort. 

In order to start the operation of the 
fermentation system, a predetermined 
quantity of wort and yeast which is equal 
to substantially 30 times the hourly flow of 11 S 
fermented wort required may be addcd to 
the fermentation and_ maturing zone or 
zones and allowed to fcrr,:1::1t. \s soon as 
the required sp~cific gr-:;:,;~~ ,,f che fermenting 
wort is reached. the<. ·,;,•.i11uous flow of wort 120 
to the. or to the first. zone and the with­
drawal of the fermented wort from the, or 
from the last. zone arc commenced. The 
continuous flow can be halved by reducing 
the level of the fermenting wort in the fer- 125 
mcntation and maturing zone or zones 
accordingly and variations down to one­
tenth of the total capacity arc possible. 

It will be understood that the wort may 
includ>! the liquefh.:d extract of fermcntable 130 
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matter which is deriYcd from fruit, \"l.·getabk.•, 
cereals or sugar cane. 

The usual wort may also be replac1:cl by 
t\vo 1,vort portions one of which proviJ·e'i th:.: 

. Jtrients for yeast growlh and also lhc 
-,_ -.1ecessary material for the production of 

body and alcohol in the finished " beer·· 
and the other of whieh contains the flaYour 
and aroma material, sugary matter and hop 

10 extracts. 
We prefer, in many cases, to prepare in the 

brew-house a wort having a specific gravit:y 
in excess of that required for making the 
finished "beer", to treat the wort a-. 

15 described herein and to dilut..: the fi.:rmcn:ed 
wort at a later stage. In a svstem with two or 
more fermencatio'ii. and ma.luring stages, the 
dilution may be effected between stages. and 
may be effected partly at one point in the 

20 system and partly at another. The \•,ort 
entering the fermentation process may ha n.: 
a specific gravity which is such that dilution 
with up to ~ix parts of dilutant is required for 
each part of entering wort. The dilueni 

25 material may be water or \\ater containing 
flavouring material of a fermentab!e or 
non-fermentable nature. 

The outgoing ·• beer .. may h:.: cooled by 
the incomin1? cold wort with the use o~ a 

30 suitable heat:.exchanger and by so d1)ing the 
temperature of the cold inc0ming wort is 
increased. 

lfdesin:d. the unfi:rmcnted wort can be run 
directly to the. or to the first. fcrmenta1i~:1 

35 and maturing zone and. in this case. the 
outgoing " beer" which runs throur:h th..: 
heat-exchanger can be cooled by a cmn cn­
tional refrigerant. 

The process of fermentation bri ng.s ab0ut 
40 the formation of carbon dioxide and in an 

open vessel this escape;; to the atmo~phere. 
When enclosed vessels arc used. means for 
ventin!! the carhon dioxide to the atnrnsDl:c:n.:. 
or to 71 compressor for storage and further 

45 use thereof, should be pro\"idcd. 
The invcnth;n will now be particularly 

dt:scribed, by way of example. with reference 
to the accompanying drawings in which:-·· 

fig.ure l is a schematic diagram of one 
50 form of apparatus according to the i~\en­

tion for the continuol!~ productio:1 ef 
" beer··; 

figure 2 is a schematic diagr<m1 t)f a 
second form of apparatus according to the 

55 invention for the continuous product!on 
of·· beer"; 

figure 3 is a schematic diagran1 nf a 
third form of apparatus according w the 
invention for the continu0us production 

60 of " beer .. ; 
figure 4 is a schematic diagram of a 

fourth form of app::tratus accordiag tl) the 
in\"ention for the continuous production 
of" beer•·; 

65 figure 5 is a schcmatk diagram of a 

fil\h fGnn c.;f ~!i)p::r~~:-~l.'- ~::..c·~":;--J:;1~ l:O ti-:.: 
the con!ir;~::-;1:-• f·;cju:.:~ion 

uf" b.::cr ··: 
figure 6 L. ,.l ~.c~1cr!·~~·:.t:-~· L::~~:·:.n1_ of a 

sixth form of ;ippar.:tus ucccir,;::..!- to the 70 
inYcntion fo;- tl;.:· conli:rn:)Ll~ rro:Juction 
of " beer ··: and 

figure 7 is a schematic c:J.:2:-d:n of one 
forn1 of fcrmentin~ and 111<:.1~:1:::~! \cssel in 
the apparatus of figures I 10 (•. 15 
Referring firstly to Figure I. a 'ah c-con-

trolled pipe-line lO, connected to a wort 
supply vessel (not shm\ n ). corHinuously 
introduces aeratcd "fri:sh \\c;t -· into a 
fcrmcntinf! and maturing \C:Ssd :\. 80 

The \ ahc in the pipe:line JO CL~n!rob the 
introduction of the " fre,;.h \\ ,~n .. into the 
,·essel A at a substantia!lv co:J.stant rate. 
Y cast is generally kept in ihe \es·'Cl A at a 
predetermined " high ·· conc.::n:r:.:!ron and the 85 
liquid contents of the \·csst:l A :!:-.: generally 
kept at a "high·· tcmp-.:rn;i;::-..:. These 
contents. \\ hich includ:.: 11:::: :d.:-.:J .. fresh 
wort ··. arc coi:tinuouslv r:1:0.!n::::::-i-::d in a 
substantially honwgei:ct~~' s::i:·.: by means 90 
of a mechani-:al agirnt0r 11. :\!l tL:se faciors 
combine _to proEwt~ a high c.:~::.::e of yeast 
propagation '-!nd active fcrrnr:r:t~~1;0:1~ 

The fermented wort is ,., ith.Jr;:•:, n from the 
vcssd A bv a v:!ho.:-comr0!kd pi:i;:-lin:..· 12 at 95 
the mt.: ~:t which the ·· frc~:; wort ·· is 
introduced into the \C:>sel 2:1J j,, fod to a 
continuous yea~t-separ<::tion \ c·~-~-: B. ln this 
vc"scl. yca"t is scpar~!tcd fic::1 tl:..: fen:1:.:ntcd 
\\'Ort by the f:l p:d !fo"ccuf::tion cf th~ )"C~:'>t and 100 
the settling or lb-: yeast on 1l:..: b;1;;0;11 of the 
\·essel. 

The resulting. " beer·· flcv.·. s. rf~; a pipe-line 
13, through a heat-•::-.ch.:::g.er D. which 
reduces the tem;-,:::rn~ure o:· th.::: •• b.::cr ", 105 
and through a pipe-line 1() •~' a bo:ding 
vcssd E. The " beer ·· i;; h·. '.,' i:: the \"CSSel E 
for a period wi1hin th: filTH:.: of frl1;11 6 to 48 
hours, inclusin:. 2nd is th:-rc2ft::> \',ithdrawn 
for carbonation. final darif:c,ni.~·:1 ~rn<l t;•; ,:- l W 
ing or kegging .. a::; •· 1n~!tun:d L.?~r .... _ 

The temperature of th.: frr;~:~ri:ing won in 
the \'css·d •. \ rnn be maintai:1c:J hy heating 
and ... or l'Oolinp. m:::ans I ne: <w'.-. ;1) at the 
desired " high -- •:alue. I 15 

Funhcrmor:.:. th:.: agit;!:cr JI n:aintains 
subst:intia~ lwmn!c.:n·:it'.· 0:· i:-,.:: i:Pntent;; of 
!ht: ,·csscl A a~ !he ad(kd "fr,.<1 \'.-\1rt .. is 
di,pcrscd th.:-rcin. 

In 1~eneral. th-c rcqu!r:.:d ";'.:..::::.: £.ra\il\" in 120 
th-c fir;ished " b:.:..:r •• ·i,; n:1t>!i::e,f b:. -adjusti~g 
tlw incoming flow of " fr.:<~ \•. crt .. so that 
the ferm.:nfahlc· matuial re:;'!:!.:.:.; ;;ubstan­
tially exactly I k: material \'. h.:~1 i~ fermented. 
whcn~·by the specific gra\ily i:1 ;i1e vessel A 125 
rcm:tins SUOStantialfv C0!1S!3'1t ;:t a desired 
value. - . 

Ferm:.:ntcd \Hirt is \'.·ithdr;.m n through the 
pipe-fine 12 at a rate \\ h'..::;1 i:; substa;llially 
identical to the rate at whi.:h •• fresh wort •· 130 
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is added. Tbi5 rali: of adrJition of " fr.:~h 
wo;t ,. (a1H~ ofw!thi.lrn';;al offcrm~n:c:d \';a:·t) 

dep~nds o:-i the CGndition~ in the vcs.~:! /\. ~1nd 
is increas::G for higher liquid level~;, lt.~iT1p~ra-

5 tun':s and yca~t concentrations, or for inten­

sive agitation. or for various combinations of 
these factors. With lower yeast conccntra­

., tions and temperatures. and \Vith genik 

agitation. the hourly addition rate may be, 
IO for example, approximately one-sixtieth of 

the total contents of the vessel when a 
measured specific gravity drop of thirty­
thousandths is required in a ••fresh wort .. 

having a specific gravity of l.036. With in-

15 tensi\"e agitation. higher temperatures, for 
example 80'F .. and higher yeast concentra­
tions, for example equal to 70 grams of yeast 
(with an so~:. moistu;e content) per litre of 

fermenting wort. the hourly throughput of 

20 wort may be. for example. as high as onc­
tenth of the total contents of the vessel. These 
conditions may be adjusted in accordance 

with the flavour required in the finished 
•• beer··. 

25 The amount of yeast which is being pro-
duced may be controlled by adjusting the 

degree of agitation. the concentration of 
yeast in suspt"nsion and the temperature. 
Higher temperatures and higher agitation in-

30 crca5c ye~st propagation while higher yeast 
concenrrations dccn:ase the rate of yeast 
propagation. When approximately S grnm"> 

of yeast arc propagated per litre of wort. a 
fulier. swi:eier " beer·· is obtained, whilst, 

35 when ;!pproximatdy 1 S grams of yeast per 
litre of wort arc propagated. a drier. bitterer 
••beer·· is obtained. These yeast concentra­

tions arc based on an incoming wort consist­

ing of a malt extract with a specific gravity 

4-0 of 1.027. \Vhcn the malt extract has a higher 

specific gravity, the rate of yeast prnpagation 
should be increased to obtain the same 
flavour. 

The )"Ca~t \1,hich has settled to the bottom 

45 of th~ yc<>Sl-scparation vessel B runs through 
a pipe-line 17. a pump P and a valve-con­
trolled pipe-line 1 ~> ;:..1 surplus yeast tan ks 
(not shown). Under some conditions, the 
outgoing flow through the pipe-line 12 may 

50 carry thcre\•;ith more yeast cells than are 

being. propagated in the \es;;e\ A; when this 

occurs. part of the surplus yeast from the 
yeast-sep:mnion \'csscl B may he returned to 
the ferm.:'.nting and maturing v.:-ssel A thro~1gh 

55 the \ah·e-controlkd pipe-line 18 in a suf­
ficient quantity to maintain the required 
yeast concentration in the vcssd A. 

The yeast-separation vessci B m:1y he 

replaced by a centrifugal clarilkr of con-

60 ventional construction. 
The heat-exchanger D is employed for 

reducing the temperature of the " beer", 
while finings or ah~orbent material for clari­

fication purpo~cs may be injected into the 

65 "beer·· by r.'c3.ns of a pipe-line 20 and/or 

a pi;•-.:-En.: 2L both of \\.hich arc valve­
ClJn1ro11c-cJ. r\ p!undi1.y of hoitling vessels 
St!1.;h as th.~ \'i..~5sc:! E n1Gy be used~ and the 

" t~u" may remain in llwsc 'csscls for a 
totti! p:::riod grc~t-.:r th:rn 48 hours before 70 
bcir:g discharged for carbonation, final clari­

fication and bottling or kegfing. However, 
our expcrimc_nts !>uggest that holding for a 

period above 48 hours do.:!s not lead to any 
noticeable improvement in the flavour and 75 
general quality of the ilnal " beer" product. 

When desired. a plurality of fermenting 
and maturing vessels may be sub:>titutcd for 
the fermenting and maturing \'CSsel A. in 
which case the output of the first vessel is at 80 

a desired intermediate specific gravity and 
the wort is further treated in the next vessel 
or ,.-essels until a desired specific gravity and 
maturity are achieved, the agitation. yeast 

concentration and temperature in each vessel 85 
of the series being separately controlled. 

The apparatus shown in Figure 2 is similar 

to that shown in Figure I except that a 
further fermenting and maturing vessel A', 
similar to the vessel A, is connected in series 90 

between the \'essel A and the yeast-separation 
vessel B. The fermenti11g liquid contained 
in each vessel is maintained at a predeter­

mined substantiallv constant level. and the 
wort is progressi,·cly fermented into " beer" 95 
by means of the two VC!>scls A and A'. 

Each of the vessels A and A' is maintained 
at its own indi·;idual tempcrc.tur;:-, degree of 

agitation and yeast concentration. 
It is advantag~ous to nm the vessel A so 100 

that substantiatty the total required amount 

of yeast productic>n is obtained in thi~ vessel. 
and to adjust the vessel A' so that practically 
no yeast prodt:ction occurs therein and 
approximately one-fifth of the carbohydrate 105 
content of the wort is converted to alcohol 

and carbon dioxide in the \·csscl A'. 
In order to produce substa11tiaily all the 

yeast in th.: fir;;t vessel. a higher rate of 
turbulence will be maintairn:d therein so that l IO 
the yeast will rapidiy as;..imilai.; substaniially 
all the OXH!cn in the incomin!:! aeraud wort 
and the second vessel will he' run at a low 
degree of turbulence. 

" Fresh wort,. is introduced into the first 115 
vessel A l·ia the line I 0. in \\ hich the wort can 

be aerated, and frrmc1~1ing wort passes from 
the \'Cssd A through a pipeline 22 to the 
se1:ond frrmcming and m:1iuri11g vessel A'. 

ir. which fnmc~ltation is C<""17npk:tc·d (if 120 
dc;;ired. the Ycssd ,\' may be replaced by a 
plurality of \l·:.~ds. which mcy be operated 
in series). 

A valn:-controllcd pipe-line 23 feeds frr­

mcnted \YOrt from the 'cssel A' to the con- 125 

tinous yeast-separation vessel B. The yeast­

deplctcd " heer ·· ii. pas:,ed hy a pipe-line 24 

to one or more holding n:sscls E (not shown) 
and thence to finishing vessels (not shown), 

as indicated with reference to Figure I. 130 

· .. ··~·;-:-:·.·".""~···-··:"-."·" ··~ 
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Yeast from th:: separation n:s~d n m:-iy 
be pun1p~d througi1 a pi1;,;-~jn..: 2C to either 
or both of the fcrmcnt:n-~ an~ maturirl'; 
Yessds A and A' 1·ia valvc-controlkd inlet 
pip.:s 27 and 28, excess y~c.st b:.ing dis­
charged through a valve-contrn!L:d discharge 
pipe 29. In order that all the conditions in 
the vessel A should be maintain.:d favourable 
to yeast growth, the yeast conc.::ntration in 

10 this vessel should generally b::: kept as low as 
possible by keeping· the valve in the inlet 
pipe 27 closed, and the tcmp~rature should 
be kept at substantially IO' F. abo\"e that in 
the vessel A', which is preferably controlled 

15 at substantially 60T. 
The apparatus shown in Figure 3 is similar 

to that of Figure 2 except thar. in this case. 
aerated •• fresh wort " is separately intro­
duced to the vessel A' from a second wort 

20 supply tank (not shown) ria a pipe-line 30. 
In this way. the worr is fermented in two 
separate parts, but still in a continuous flow 
as described in Finurc 2. 

The wort whicl~ is fermented in the vessel 
25 A may be characterised by a strong hop 

flavour and malt extract, while the sugary 
portion of the wort deri\·cd from the adjuncts 
and containing the choice, ddi.:atcly fiarnured 
hop~ is added to the vessel A'. The mall 

30 wort enters the vcssc-l A as p;·c\ inusly de­
scribed with refcrcnc..: to Figure I and the 
agitation. temperature and yc2st concen­
tration arc adjusted for th,· c;:~ircd degree of 
yeast propagation and fern~c;-;tation. The 

35 amount of carbohydrate ma:crial required to 
ei.,.e the dt·sired !favour is frrrnl'litecl. the 
fermenting wort then passing to th.: wssd 
A' in which the adju1~ct p;)rtilrn of the wort 
is added: from there, the wort is treated in 

40 a similar manner to that described with 
rcf.::rcncc to Fiiwrc 2. 

Under norn~al working conditions. the 
proportion of malt wort to sug~ry won will 
be in approximately the ratio of 3 to I and 

45 approximately 75 ~·~ of the total flow will, 
therefore, pass through the pip..:-linc 22 and 
the remaining 25~~ throl!gh the p:pe-linc 30. 
the total flow passing from the outlet of the 
\'essel A' to the continuous yeast !.cparator B. 

50 This svstcm allows the retention in the 
finished beer of a part of th.: sw..:ct. delicate 
ponion of the extracts which would other­
wise be lost during a norn!:1l b:1tch fermenta­
tion. As describ.:d with rckrcni.:c to Fi1!urc 2. 

55 a plurality ()f vessels may he s.ubstitutcd for 
the vessel A'. 

The returned yeast is conveyed separately 
to each of the vessels A and A' but generally 
the vessel A' should be maintained at a 

60 •• high •• concentration of yeast of approxi­
mately 40 gram:; per litre. 

In the app::uatus of Figure 4. the vessel A 
is preceded by the vessel F. and the vessel A' 
is omitted. Instead of the wort runninf! 

65 continuously through the system. the wor~t 

is fcJ c~nltinuous?:,· rl::1 d~.:: pfi:·.:-ii~·;es 10 2.nd 
31 to th~ vc::.sc1 F. /",. \"Lll\.-\>-c~:.-.r.tr·u~l~c~ p:)e­
lin(! 32 ccntro!s th;! flo~: ... fr,:.::··. t1:::. \'('~~~1 1-· 
to the v.::ssd A. Ti:·.:: v:::;sci F jc; yc:~sl·~d ,., itb. 
.. yeasty b.::cr •· from tl~c \'..:'s:~:l A rfa a pipe- 70 
line 33, v;hich cu:1tai:is c:: pump P, and a 
pipe-line 34, which fc..::ds i1;to ;]:;:· pip~Aine 31. 
The fermented liquid from th: \cssc! A is 
int.:rmittcntly fed to the yc.:st-scp:uating 
vessel B via a valve-controlkd pipe-line 35 75 
and a pipe-line 36. 

The pump P in the pipc-!ir:c 33 continually 
circulates .. yeasty beer,. from the vessel A 
into the flow of wort in tho: pipe-line IO at 
a flow rate equal to approximately one-fifth 80 
of the wort flow. A vigorous propagation 
of yeast takes place in the Ycssd F and this 
propagation can be aided by the: introduction 
of air into the vcssd F if it is found that the 
desired amount of yc02st is not being pro- 8.5 
pag:ated. Since the yeast in the vessel F, and 
the re-circulated " yeasty beer·· in particular. 
rapidly absorb any nCCl'SSary amounts of 
oxygen, conditions in the w:;sd F can still 
be kept ••substantially oxygc;-i-frcc ·· even if 90 
aeration is carrio::d to the poin: of saturating 
the intlowin!': wort with air. 

Stirrin'!. heatin!! ar.d coolin~ means are 
adjusted - to give ~the rcqirircl amount of 
yeast prop;1gation in t:1-:: \C">5.cl F. The con- 95 
diti0;1s in the \Cssc1 F arc co;-.trol!cd in 
ac.::c~Jance with the f:2 rn;.:r which is desired 
as dc~<.ribed with n .. 'frre1:cc- te< Fic:ure- l. \:car 
the end cf the cyck, <tc.:erdir;_g to th::: favour 
of th<: .. beer·· rcc1u;:·cd, J b:itch of" veastv 100 
beer·· equal in m;10unt t'J :he w;:irt fed to 
the vessel A, minus the rccycl..: ria the pipe-
line 33. is caused to flow a!tcrn;~tcly to yeast­
scpa:-u.tion 'csscl-. !3 and D" i·io the pipe-line 
35 and a d1~ngc-o\-..:T vah·.:: 35a. 105 

The \·alvc 3Sa is corrnc .. ~tcd lo lhc v;:~~ci B 
by the- pipe-line 36 and t::-• ~i1..: \·;:ssd B' by 
a pipc-li;1c 37, the \c:>sc:b 13 a1:d B' bcir>g_ 
intcrconr.zcted hv n~cans ofa \·ahc-(· .·:;:roi!cd 
pipe-line .38. The \ ah·c 3.Sc in the pipe-line llO 
38 is in turn connccicd to a discharge line 39 
throu!!.h \vhich the fermented wort from 
which~ the yeast has t.ccn rn'3.in'.y scraraled is 
passed to one or more hokli::g h::>sels and 
lo finishing vcssch a,;. mentioned with 115 
r.:fcrence to th<: prl·v!ous Figu:·.:s. 

The timing of the clunc:c-ovL"r ,·ah·e JSa 
is linked witl1 th:a of t:~..- \·:live J8a in the 
pipc-lin.: 38 in ~uch m:H~n.:r th:~t ,.,·l;!lst one 
yeast-settling \·e~~d [,; on a filling .:ydc, the 120 
flo\v rah: ht:iug the :;an1c =~'": !h:n in th~ va!v~­
conrrollcd pipc-!inl~ 32 minus the recycle, 
the oth.:r ycast-setLEng. \"CS~d is on an empty-
ing cycle, the flow rnte being the same as 
that of the flow through i.he control valve in 125 
the pipe-line 10. 

Discharge pipe-lines 40 and 41 lead from 
the yeast-separation vcso;els B and B' into 
a pipe-line 42 provided with a change-over 
vah·c 42a. Thc timing of the changc-m·cr PO 
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valve 42a is lin~;ed >•ilh ihat of the val· . .: 35a 
in such n1anncr th.:.:!t J"~il~t is t~L·.:n ihnJ!~r~h th~ 
\'4.ll\.'C 42a frorn th:;.t VC:iSC:l Yr"!)iCh j5 f~.;d:ng. 
fermented wort throcgh th;:; v:.lvc 3(;~;. ''{cast 

5 flows from the chanzc-ovcr valv~' 42a throu::;!1 
t11e· pip<!-linc 42 and a pipe-line 43, wliic:1 
_ es controlled amounts of the yeast into 
t!i_r..; fermenting vessel A when required so as 
to maintain the desired yeast concentration 

10 in the \."essel A: surplus yeast i;; discharged 
in the opposite direction through the pip..:­
line 43 to an excess yeast collector (not 
shown). 

The apparatus shown in Figure 5 is similar 
15 to that shown in Figur~ 4. except that, in the 

case of figure 5. the YiOTt from the malt and 
the wort -from the adjunct are prepared 
separately in the brew-house. the adjunct 
wort containing the delicately flavoured hop 

20 material which is added by way of a vessel F'. 
Thus. the system is similar to that of 

Figure 4 except that a second similar \·esscl 
F' is included in the svstcm before the 
vessel A. The vessel F' is fed from a separate 

25 wo,rt supply vessel (not shown) ria valve­
controHed pipe-lines 44 and 45. A further 
valve-controlled pipe-line 45a intermittrnily 
fel.!ds. as required. wort in which yeast ha;;. 
been caused to prop:1gatc from the vessel F' 

30 to the ,·essel A. 
•· Ycastv beer·· is fed to the \'CSSds F 

and F' as· required througl1 the pipe-line :n. 
valve-controlled pip.:-lines 34 and 46 and 
pipe-lines 31 and 45. The tw,) dil!crent 

35 kinds of wort are fed to the fermenting and 
maturing \'esscl A from the \'e5sds F and F' .. 
The malt\\ ,1n portion is ~dded intcrmiH•~ntly 
to the vcss ... ! A in a similar w;,;y to thai 
describ~d wich reference to FiQure 4. The 

40 sugarv solution. which contaii~~ the delicate 
hop extracts. flows into th-:: ves;;d F' con­
tinuously but is l:kcwis.e intermittently added 
to the vessel A. 

The proportion of sugary wort to malt wort 
45 is usually in the ratio of one part of sugary 

wort to three pans of malt wort but this 
racio can be varied if de;;ired. The sweetness 
of the finished •· beer " may be varied by 
varying the time of addition of adjunct wort 

50 from the vessel F' to the \'esscl A in relation 
to the addition of the m::ilt won from the 
vessel F. Otherwise. as indicated above. the 
apparatus is closely similar to that shown in 
Fi!!ure 4. 

55 ln the apparatus shown in Figure 6 two 
portions of wort, namely malt wort for 
making the body and akoho! :wd sugary 
wort. which contains the fla\'Our and bouqu.:t 
material (as described with rd..:rl.'ncc ll' 

60 Figure 3). are prepared in th::: hrcw-heusc 
and are introduced separately into a plurality 
of fermenting and maturing vessels. a series 
of four being illustwted. -Th::: first portion 
(the malt wort) is obtained from the cor-

65 responding supply vessel (not shown) by 

the pipe-line 10, and may be fed to each of 
th.-cc f.:•·mc'1ting and maturing vessds A, 
A 1 and /.", either szparntdy or in series 
{p:lss;a;_?. from one to tht otb.:r by th<~ inter­
con;·1c;:ling Enc:; shown), and is finally fed 70 
by a pipe-line 47 to a fermenting and matur-
ing vessel A3

• 

Although an apparatus employing four 
fermenting and maturing vessels is illustrated, 
it will be understood from the foregoing 75 
description that a larger or a smaller numb;.:r 
may be used as desired. The second portion 
(the wort containing the flavour and bouquet 
material) is obtained from. the corresponding 
supply ''esscl (not shown) ria a pipe-line 50 80 
and may be passed as required directly 
through pipe-lines 51. 52 and 53. or in series 
through the interconnecting lines. to the 
vessels A1, A~ and A3• 

The first portion of the wort which is 85 
being fermented in the ,·csscl A may not 
always contain all the material for making 
alcohol. whilst the flavour and bouquet 
material of the second portion added to the 
vessels A1, A'! and A3 would in most cases be 90 
of a fcrmcntable nature. Therefore. as well 
as adding the desired bouquet and flavour 
to th-:: fini~hl.!d ·• beer·· this s..:cond portion 
also increa'>cs the alcoholic content thereof. 

The first portion of ·the wort may be of a 95 
higher specific gr0:1. vity than that required 
for makin?.: the finished •• b::t•r •• to allow for 
the dilutin-g cffoct of th:: fla\'ouring mataial. 

In general. a worl which is substantially 
higher in specific gra\'ity than that normally lOO 
required fo: inaking the fini-;hed " beer·• 
may be employed. Thus. the wort may have 
a specific gravity of up to 1.300 and may be 
diluted with up to six part,; of water for each 
pal of wort as the fermenting wort flows 105 
thrnugh th-: system, so that the finished 
•• beer·· will havc the same measured 
specific gravity and alcoholic content as 
th:i.t made from a brewers' wort with a 
specific gravity of 1.050. The wort of 110 
sub:;tantially higher specific grn\'ity is diluted 
with water, or water containing flavouring 
material of a fcrmcntable or unfcrmcntable 
nature. as the fermenting wort flows throuah 
the system. until the de~ircd specific gravity. l 15 
alcoholic content and ftaYour arc achieved. 

Frnm the fermenting and maturing vessel 
A3• the fcrmc111cd wort is passed by way of .a 
\•alvc-contro!lcd pipe-line 48 to the ycast­
scparation \'C!',Sd B from which th.:: yeast i!'. 120 
pumpo:d ria a pipc-linl.' 49 and is introduced 
into any of the ,·;:ssd-;; A to A:: when ncc-::~sary 
to maintain the required yeast concentration. 
control b.::ing provided by the valves indi­
cated. In order to ensure that the flow of 125 
partly clarified fcrmentt:d wort from the 
ycast .. scparation vessel B should be equal to 
the •• yeasty beer •· flow into this vessel, the 
top of the vessel B is vented and is connected 
by a pipe-line 48a to the top of the vessel N. 130 
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Fermented wort h:avin:; the vessel D is foJ 
l'ia pipe-lines 54 and 55 to a s:xond yceist­
separation vessel B2• The resulting ••beer", 
which leaves the vessel B2 is p:isscd by way of 

pipe-line 56 to holding and finishing 
vessels as mentioned with reference to 
Figure I. 

The yeast which has settled in the vessel 
8 2 may be discharged ''ia a pipe-line 57 to an 

10 excess yeast collector. It will be noted that 
when the yeast taken from the bottom of the 
yeast-separation vessel B is not required for 
maintaining a required yeast concentration 
in any fermenting and maturing vessel, the 

15 yeast is pumped through the pipe-line 49 and 
a pipe-line 58 into the pipe-line 55 in which 
the yeast is mixed with partly clarified fer­
mented wQrt from the outlet of the separation 
vessel B, the complete flow going throtigh the 

20 pipe-line 55 into the second continuous yeast­
separation vessel B:?. 

The flow of sugary wort into the series­
eonnected vessels can be adjusted to give 
lan~c variations in flavour to the finished 

25 " beer •• bµt, of course, the other controls 
of flavour, for example the control of yeast 
propagation which is described with reference 
to the apparatus illustrated in Figure I may 
also be used in this case. 

30 The malt wort addition can be adjusLcd so 
that the vessel A i~ maintained at the Jo\•;est 
possible specific gravity, and under these 
conditions acts as a yeast-propagating or 
yeast-growth vessel. the yeast slurry being 

35 fed. to the \·essd A1. It is apparent from the 
illustration of this system and the various 
valve controls provided therein that a varied 
combination of treatments may be employed 
selectively cS desired. so that the rapidly 

40 fermenting and maturing wort may be sub­
jected to variations in treatment as the \\·ort 
pacs.:.·..;. through lhC' syst<·m. 

:;: ~·;ill also be apparent fro1;~ ~b.:: f-'feg.Ping 
that the principles of the invention dcscrib\":d 

45 herein may be applied in a nm:nbcr of ways 
to suit particular requirements, for example 
by varying the number of fermenting and 
maturing zones, the manner of adding wort 
and the yeasting thereof. 

SO The fermenting and maturing vessel illu:;-
trated in Figure 7 is pro\idcd with a pro­
peller 122 mounted on a drin:· shaft 121. 
The drive 120 lies outside the vessel and the 
drive shaft 121 pass.:-s through a gas-tight 

55 gland 113 in the domi:d top 112 of th.:- \·essel. 
which is vented at 114. 

The vessel is provided with a wort inlet 
117, an inlet 118 for yeast or .. yi.:asty be..:r" 
and an outlet 119 for fermented wort. The 

liO propdler 122 is surrounded by a cylindrical 
shroud 123. 

The clearance 124 between the shroud 123 
and the conical bottom 116 of the \·esscl is 
adjustahle between predetermined limits as 

65 required. 

The \Cssd briefly dcscrib.:d abo\·c ma:: be 
u~ed as fo!1:w:s, th:.:: us·.:: of a single vessel 
being cl~scric:.::d for simplicity:--

Aerntcd " fresh wort " to be fermented is 
continuously added to thc vessel through the 70 
inlet 117 and the rotating propeller 122 rapidly 
mixes this added material with the material 
already in the vessel so that the contents of 
the vessel arc maintained in a homogeneous 
condition. The clearance 124 and th-c speed 75 
of the propeller 122 can be adjusted so as to 
provide various low pressure conditions under 
the propeller which assist in drawing the 
carbon dioxide out of the liquid. 

In general, the diameter of the shroud 123 80 
should be approximately one-sixth of the 
diameter of the vessel. The rise of the carbon 
diox;Je bubbles through the shroud 123 (as 
indicaied by the arro'\vs) takes place at a 
faster rate than the natural upward move- 85 
ment of the bubbles if the liquid were 
quiescent. 

This arrangement allows the use of inten­
sive agitation without the formation of any 
substantial head of foam on the a!!itated 90 
liquid. and average running conditions for 
the at!itating mechanism cause a substantially 
complete circulation of the contents of the 
vessel e\ery minute. 

The heat of fermentation in the fermenting 95 
and maturing liquid is controlled by cooling 
and;or heating means (not shown) .and the 
fermenting and maturing wort in the \e.;sel 
is kept in a steady state by adjusting the 
throughput, the temperature, the yeast con- 100 
ccntration and the degree of agitation. e.g. 
the propeller speed. 

At the same time, fermented wort is con­
tinuously withdrawn through the outlet 119 
and separated yeast may be introduced as 105 
rcquirl'J tb~·)ug:1 ibc yeast inlet 1 H. 

It will be understood that the connections 
to and from the vessels arc varied as required 
by the systems shown in Figure5. I to 6. 

The Specification of Application ~o. I IO 
7381;'61 (Serial No. 872395) which has been 
divided from the present Application. claims 
a process for the production of" beer··. by 
continuous fermentation, wherein substan­
tially unfcrmcnted wort is subjected to the 115 
action of a " high., initial concentration of 
yeast under conditions leading to ·· rapid·· 
extraction of y~·ast growth materials from the 
wort and to a •• hig.h" degree of yeast 
acti\·ity: and apparatus for prnducing.120 
" matured beer ·· bv continuous f..:rmentation 
including a first and a second treatment 
vcs!>d; ~nean;; for feeding wort to ~aid first 
vessd; means for tra~sfcrring partially­
frrmcntcd wort from said first to said second 125 
vessel; means for agitating the contents of 
each said vessel: means for introducing 
diluent water at a point in the flow later tha~ 
said first vessel: and means for returning 
separated yeast. and/or yeasty " beer., take~ 130 

. . ---·~--·---.--. _ _,....._. 
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from a point in the flow laier than said second 
vessel, to suid first vess~I. 

The Specification of Application No. 
7386/61 (Serial No. 8724DO), which has been 

5 divided from the present Application, claims 
a process for the production of " beer " by 
·nntinuous fermentation, wherein unfer­
- 1ted or partially fermented wort is added 
'w and dispersed in at least one body of 

10 continuously fermenting wort with yeast 
homogeneously suspended therein and the 
reduction of the sp~cific gravity of the added 
wort by fermentation is carried substantially 
to completion in said body. such addition and 

15 dispersal taking place either continuously or 
at such frequent intervals as to prevent the 
starvation of the suspended yeast: whereby 
accelerated maturing of the '' beer" is 
achieved withqut any-substantial autolysis of 

20 the yeast. 
The Specification _of Application No. 

7380/61 (Serial No. 872.394), which has been 
divided from the present Application, claims 
a process for the productiori of " beer ", by 

25 continuous fermentation. in which there arc 
fed to a plurality of .,.esscls connected in 
series a main flow. of wort containing yeast 
growth materials. and a supplementary flow, 
relatively free from yeast growth materials; 

30 and in which all or part of the supplementary 
flow is mixed with the main flow only after 
yeast propagation in said main flow is 
largely completed. 

The Specification of Application No. 
35 7385/61 (Serial No. 872.399). which has been 

divided from the pn::scnt Application, claims 
a process for the production of" beer" by 
continuous fermentation. in which the pl-I of 
the inflowing wort is adjusted. before sub-

40 stantial fermentation or yeast propagation is 
allowed to take place therein, by mixing with 
said wori liquid recirculated from a later 
stage of the frrmentatio;1 process: and 
apparatus for producing bea by continuous 

45 fermentation including a first treatment 
vessel (or vessels). a second treatment vessel 
(or vessels), mean:> for supplying substantially 
unfermcnted wort continuously to said first 
vessel, means for <ransfcrring wort from said 

50 first to said second \essel. means for with­
drawing fermented wort from said second 
vessel. means for the continuous recirculation 
to said first vessel of fi::rmented wort which 
has passed through said second vessel. and 

55 means for mix.in!! th.: in!1owin!! wort and the 
recircubted liquid together before they enter 
said first vessel. 

The Specification of Application No. 
. 7382/61 lSerial :'\o. 872.396), which ha~ been 

60 divided from the pre~cnt Application. claims 
a process for the manufacture of "beer", 
which comprises continuously fermenting 
wort in at least one fcrrnenting vessel and 
maintaining a desired yeast concentration in 

65 s:iid vessel; adding wort to the fermenting 

wort at a desired rnte; agitating the resulting 
body of liquid to cause substantially im­
mediate homogeneity of the a<ltlcd wort and 
the fcnncnting wort, and to maintain s:iid 
body of liquid at a substantially uniform ·70 
temperature; and withdrawing fermented 
wort from said vessel. 

The Specification of Application No. 
7383/61 (Serial No. 872,397), which has been 
divided from the present Application, claims 75 
a continuous " beer" fermentation process 
in which yeast suspended in a body of con­
tinuously fermenting wort. to which wort to 
be fermented is continuously or intermittently 
added, continuously utilises material in the 80 
fermenting wort, the conditions being 
adjusted to control the utilisation of said 
material in such manner as correspondingly 
to control the release into the fermenting 
wort of various by-products of said utilisation. 85 

The Specification of Application No. 
7378j61 (Serial No. 872,392). which has 
been divided fro"m the present Application, 
claims a continuous " beer " fermentation 
process, \\·herein a body of continuously 90 
fermenting wort, to which wort to be fer­
mented is added, and containing yeast for 
the fermentation th.!reof, is sufficiently 
agitated to ensure ~.~bstantially continuous 
homogeneity of sa:d body, the rate of y~ast 95 
propagation in said body being controlled in 
relation ·to the temp,:rature and to the degree 
of agitation thereof and to the yeast concen­
tration therein. in such manner as to obtain 
a desired pH in the finished beer. 100 

The Specification of Application No. 
7379/61 (Serial No. 872.393), which has 
been divided from the present Applil.·ation, 
claims a continuous •· beer .. fermentation 
process, wherein a body of continuously 105 
fermenting wort, to which wort to b~ fer­
mented is added, and containing yeast for 
the fermentation thereof, is suftkicntly 
agitated to ensure sub;tantially continuous 
homogeneity of said body, the fermentation 110 
and the rate of yeast propagation in said body 
being controlled in relation to the temperature 
and to the degree of agitation thereof, and to 
the yeast concentration therein, in such 
manner as to obtain a desired reduction in 115 
the amino-acid content of the added wort by 
yeast utilisation. 

The Specification of Application No. 
7384/61 (Serial No. 872.398), which has 
been divided from the present Application, !10 
claims a continuous "beer" fermentation 
process, wherein a bridy of continuously fer­
menting wort, to which wort to be fermented 
is added, and containing yeast for the fer­
mentation therenf. is sufliciently agitated to 125 
ensure substanti:t!ly continuous homogeneity 
of said body, th:.: ratt: of yeast propagation 
in said body being controlkd in relation to 
the temperature and to the ckgree of agitation 
thereof and to thl.! yeast concentration therein, 130 
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in ~L~h n1arirH:i u::; to obiain a d(~~ircd rcsis­
tam:::: to b:!ctcri:1l grO\:;th in the finished 
... beer T•. 

WHAT WE CLAIM lS:--
1. A continuous process for the production 

i •• beer .. comprising the steps of adding 
•• fresh wort·· to a, or to a first, fermenting 
and maturing zone containing wort which is 
being continuously fermented by means of 

IO yeast suspended therein; agitating the con­
tents of the fermenting and maturing zone or 
zones sufficiently to maintain the suspension 
of yeast and v.·ort in a substantially homo­
geneous state and at a substantially uniform 

IS temperature; withdrawing•• beer·· from the, 
or fron1 the last, fermenting and maturing 
zone: maintaining in said zone or zones a 
concentration of suspended yeast which is 
sufficient to achie\'e by the fermentation of 

20 the wort in said zone or zones a desired 
reduction of the specific gravity of the added 
wort; and maintaining conditions of yeast 
acti\iiy which arc such that the " beer ·• 

25 
produced is a "matured beer··. 

2. A process as claimed in t'laim I. in 
which both the addition of " fresh wort ., 
and the withdrawal of " beer., are con­
tinuous. 

3. A process as clain"ied in Claim I or 2. 
30 in which the •• beer·· which is withdrawn i:> 

thereafter substantially separated from the 
\'east contained therein. 
· 4. A process as claimed in any of Claims 
I to 3. in which yqst is recyck-d to the, or 

35 to ::it I::ast on.::, fermenting and mai uring zone. 
5. A process as claimed in :rny of Claim~ 

I to 4, in whid1 "beer" is rccvclcc.i to the. 
or to a.t least one, fermenting a'nd maturing 
zone. 

40 6. A process as claimed in any one of the 
preceding Claims, in which the added won 
has a specific gra\ity exceeding that required 
for making the finished .. beer . ._ and is 
dilut.:d aft~r fermentation. or after one or 

45 more stages of fermentation. 
7. A process as claimed in any of Claims 

l to 6, in which carbon dioxide is withdrawn 
from the, or each. fermenting and nwturing 
zone . 

. 5t 8. A process as claimed in any of Claims 
i to 7, in which th,: ackkd \'.'()rt i;; disp,.:rs..:d 
in the. or each. zone b\' a!!itation which i~ 
such as to maintain th; fcrm~·nting won in 
th.: form of a substantiallv hon~ogcneous 

55 susp~n<.ion withm1t the forn;ation of a sub­
stantial head of foam thereon. 

9. A proct~~s as claimed in any of Claims 
I to 8. wherein a substantially unvarying 
\·olume of \!quid is mainw.incd in the. or 

60 each, fermenting and m:ituring zone. 
10. In a process as cl:?imcd in any of the 

preceding Claims, controlling the rate of yeast 
acti\'ity, by adjustment of the conditions 
of fermentation and maturim!. so as to 

65 maintain said rate substantial!};- steady. at a 

level dctermir.cd by ti;c Batu re of th;: added 
\'.'Ort ~.:1d th:: charJ·::tcr n:quir~·d in th\! 
final " beer ., . 

11. In a proccss 2s claimed in any of 
Claim'.> I to IO, adjustin~ the conditions of 70 
fermentation and maturing, and the rate of 
any recirculation of yeast or yeasty .. beer," 
so as to maintain the yeast concentration 
in the, or each, fermenting and maturing 
zone, at a k\'cl determ?ncd by the nature of 75 
the added wort and the character required 
in the final•• beer''. · 

12. In a process as claimed in any of Claims 
I to 11. controlling the rate of yeast activity 
in such manner as to give a desired pH to the 80 
final •• beer ··. 

13. A process as claimed in any of Claims 
I to 12. in which th.:: pH at which ferment­
ation begins is controlled by controlling the 
nature of the added wort and the proportions 85 
in which the added wort is mixed with the 
continuously fcrmcnling wort, and the pH 
of the final " beer ·· is controlled by con­
trolling the rate of yeast activity. 

14. A process as claimed in any one of the 90 
pr.:ceding Claim~. in which fermentation 
and maniring of t:1c wort take place in two 
or more stages and.or in two or more parts. 
in a series or set of zones in each of which 
continuous ti:rmentation and maturing arc 95 
maintained. ~ 

15. A procl.'ss a~ claimed in any of Claims 
I to 14. in which frrmrntation and marnring 
arc carried Olli in ;:i s.:rie~ of zon..:s, in each of 
which. exccp• th: first, partially fermented 100 
won from a pre(:cding zone is dispersed. 

16. A process as claimed in any of Cl:lims 
I to 15. whcrei•1 a plurality of fermenting 
and maturing zones arc employed, and the 
concentration of wast in each zone is deter- 105 
mined by conta;llin~ the amount of sus­
pended yeast in 1he flov.· from one zone to the 
next in the direction of flow. 

17. A process as cbim,~d in any of Claims 
I to 16, wherein yeast is separated from the 110 
••beer.. product by passing the ••beer., 
into a settling vessel and by overflowing the 
••beer·· in a condition subs!arHially fr.:c 
from yeast from ;rn upper p:!rl d ;he ves:sci. 
the settled F ''l h-.:ing ex.tractecI from a 115 
lower part of •~ic vcssd. 

18. A process as clain!:d in any of Claims 
I to 16, \\ hl'r..:in yea~t i~ scp:irntcc.l from the 
·' bccr ·· procluL'l hy ml'ans of a centrifu!!al 
clarifkr. - 120 

19. A process as claimed in any of Claims 
1. to 18. whcn.:in the yeast conc.:ntration in 
~he, or each. fermenting and maturing zo!le 
1s controlled to a value ahove 12 grams pci 
litre of wort and up lo a value of IOO grams 125 
per litre of wort. -

20. A process as claimed in any of Claims 
1 to 19, wherein the temperature in the, or 
each, fermenting and i:iaturing zone is con­
trolled to a \'aluc of at least 38 'F. and 130 
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in ~i.:ch manner as tc obtain a desired resis­
tance to bacterial growth in the finished 
·~beer•·. 

WHAT WE CLAIM IS:-r- .. L A continuous process for the production 
·. . i •• beer'' comprising the steps of adding 

. -·····••fresh wort·· to a, or to a first, fermenting 
and maturing zone containing wort which is 
being continuously fermented by means of 

IO yeast suspended therein; agitating the con­
tents of the fermenting and maturing zone or 
zones sufficiently to maintain the suspension 
of yeast and wort in a substantially homo­
geneous state and at a substantiaI!y uniform 

15 temperature; withdrawing .. beer·· from the, 
or from· the last, fermenting and maturing 
zone; maintaining in said zone or zones a 
concentration of suspended yeast which is 
sufficient to achieve by the fermentation of 

20 the wort in said zone or· zones a desired 
reduction of the sp-;:cific gravity of the added 
wort; and maintaining conditions of yeast 
acti\ ity which are such that the •• beer ·• 
produced is a ••matured b.::cr •·. 

25 2. A process as claimed in Claim I. in 
which both the addition of •• fresh wort ., 
and the withdrawal of " beer •· are con­
tinuous. 

3. A process as claimed in Claim I or 2. 
30 in which the •• beer·· which is withdnnvn is 

thereafter substantially separated from the 
\'east contained therein. 
- 4. A process as claimed in any of Claims 
I to 3. in which yea.st is recycled to the, or 

35 to at least one, fermenting and maturing zone. 
5. A process as claimed in any of Claims 

I to 4. in which .. beer •• is recycled to the. 
or to at least one. fermenting and maturing 
zone. 

40 6. A process as claimed in any one of the 
preceding Claims, in which the added wort 
has a specific gra\ iry exceeding that required 
for making the finished •· beer·-, and is 
dilutl!d after fer.mcntation. or after one or 

45 more stages of fermentation. 
7. A process as claimed in any of Claims 

l to 6. in \vhich carbon dioxide is withdrawn 
from the. or each. fermenting and maturing 
zone. 

8. A process as claimed in any of Claims 
i to 7, in which the added wort is dispersed 
in the. or each. zone by agitation which i5 
such as to m:iintain th.: frrm,·ntin!! wort in 
th.: form of a subst:mtia!lv hon1ogeneous 

55 suspension without the forn;aiion of a sub­
stantial head or f0am thereon. 

9. A procc:;s as claimed in any of Claims 
I to 8. \\herein a substantially unvarying 
volume of !:quid is maintained in the, or 

60 each. fermenting and maturing zone. 
IO. In a process as claimed in any of the 

preceding Claims, controlling the ;ate of yeast 
activity, by adjustment of the conditions 
of fermentation and maturing. so as to 

65 maintain said rate substantially steac.!y. at a 

:ii 

1"' •. 

···~-

level determined by the nature of the added 
wort and the character required in the 
final .. beer ••. 

11. In a process as claimed in any of 
Claims I to 10, adjusting the conditions of 70 
fermentation and maturing, and the rate of 
any recirculation of yeast or yeasty .. beer," 
so as to maintain the yeast concentration 
in the, or each. fermenting and maturing 
zone, at a level determined by the nature of 75 
the added wort and the character required 
in the final .. beer ••. · 

12. In a process as claimed in any of Claims 
1 to 11, controlling the rate of yeast activity 
in such manner as to give a desired pH to the 80 
final " beer •·. 

13. A process as claimed in any of Claims 
I to 12, in which the pH at which ferment­
ation begins is controlled by controlling the 
nature of the added wort and the proportions 85 
in which the added wort is mixed with the 
continuously fermenting wort, and the pH 
of the final " beer"' is controlled by con­
trolling the rate of yeast activity. 

14. A process as claimed in any one of the 90 
preceding Claims. in which fermentation 
and maturing of the wort take place in t\...-o 
or more stages and;or in two or more parts. 
in a series or set of zones in each of which 
continuous fermentation and maturing are 95 
maintained. 

15. A process as claimed in any of Claims 
l to 14, in which fermentation and maturing 
arc carried out in a series of zones, in each of 
which. except the first. partially fermented 100 
wort from a preceding zone is dispersed. 

16. A process as claimed in any of Claims 
I to 15. wherein a plurality of fermenting 
and maturing zones are employed, and the 
concentration of yeast in each zone is deter- 105 
mined by controlling tho: amount of sus­
pended yeast in the flow from one zone to the 
next in the direction of flow. 

17. A process as claim.cd in any of Claims 
I to 16, v.·herein yeast is separated from the 1 IO 
••beer" product by passing the "beer•• 
into a settling wssel and by overflowing the 
•• beer·· in a condition substantially free 
from yeast from an upper pan d ~he ves:.ci. 
the settled y<:- :'t being extracted from a 115 
lower part of t~1c vessel. 

18. A process as claimed in any of Claims 
I to 16. \\herein yeast is separated from the 
·•beer·· produ.:t by means of a centrifugal 
clarifier. 120 

19. A process as claimed in any of Claims 
l to 18. wherein the yeast concentration in 
the. or each. fermenting and maturing zone 
is controlled to a value- above 12 gra~1s per 
litre of wort and up tO a value of 100 grams 125 
per litre of wort. 

20. A process as claimed in any of Claims 
1 to 19, wherein the temperature in the. or . 
each, fermenting and maturing zone is con­
trolled to a value of at least 38~F. and 130 
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bclo·,,,, th.: "thanrn! ck:ath point" of the I to 30, whacin. duri:~g th:: continuous 
yca~~"L running, the fcnnc-nlaticn and rnr!.turing 

21. A pro;:;css as cl::timcd in Claim 20, condition~ are maintaind in a sub1;tant~al'.v 
wherein the tcmp.:::ratur.:: is above 48 ·F. equilibrium state in the, or each, fcrmcllling 

5 21. A process as chimed in any of Claims and maturing zone. 70 
I t'" 21. wherein the hourly rate of addition 32. A process as claimed in Claim 31, 
of·- • is approximately one-sixtieth of the wherein the temperature of the, or each. 
COJ't.·~11ts of the fermentation and maturing fermenting and maturing zone is maintained 
zone. or of all the fermenting and maturing substantially unvarying. -

10 zones. for a measured specific gravity drop of 33. A process as claimed in Claim 31or32. 75 
thirty-thous.andths. wherein the yeast concentration in the. or 

23. A process as claimed in any of Claims each, fermenting and maturing zone is main-
1 to 21. wherein the hourly rate of addition taincd substantially unvarying. 
of wort is approximately one-tenth of the 34. A process as claimed in any of Claims 

15 contents of the fermentation and maturing 31 to 33, wherein the degree of agitation in 80 
zone. or of all the fermenting and maturing the. or each. zone is maintained substantially 
zones. for a measured specific gravity drop unvarying. 
of thirtv-thousandths. 35. A process as claimed in any of Claims 

2-t .A. process as claimed in Claim 23. 31 to 3-l, v.·herein a plurality of fermenting 
20 wherein the yeast concentration is approxi- and maturing zones an: employed, and the 85 

mately 70 grams per litre of v.·ort. fermenting and maturing conditions arc 
25. A process as claimt:"d in any of Claims maintained substantiallv identical from one 

I to 24, wherein the rate of inflow of wort is zone to the second or next. 
controlkd in such manner that the fem 36. A process as claimed in any of Claims 

25 mentabk material of the incoming wort JI to 3-l, wherein a plurality of fermenting 90 
substantially exactly replaces the ~aterial and maturing zon::-s arc employed. and the 
fermented. fermenting :uid maturing conditions differ 

26. A process as claimed in any of Claims 1 from one zone to the second or next. 
to 25. wherein the fermentation and m:tturing 37. A proce5s for the manufacture of 

30 arc effc..:ted in a plurality of interconnected ··beer·· comprising addin'!. "fresh wort··, 95 
zoncs and a stream of diluent mixes with or wort in which y.;tst propagation has h:cn 
partially frrmentcd wort rrom .thc first and/or caus.::d to take place. to a fermenting and 
a following fermenting and maturing zone maturing \·es:,d; continuously fi:rmcnting 
which p:tsscs to the SL"cond, or next. fer- wort in said \'esscl; agitating the contents of 

35 mcntin!! and n~awrin !! zone. said wssd to cause r;~pid ci~culation thc-reof 100 
27. A process as 'Claimed in Claim 26. (wh .. ~reby yeast in said \"essd is maintained in 

wh.:rcin ::i furth.:r stream of diluent enters th:.: 5usp.::nsion and the liquid in said \'esscl is kept 
svstem of intcrconn"cled zones at a point substantially homogeneous and substantially 
a"t which fermentation is substantially uniform in temperature); and drawing off 

40 compl.::ie. fermented wort from said vessel: th..: pro- 105 
28. A process as claimed in Claim 26 or pagation of yeast in the fermenting wort bL"ing_ 

27. wherein said di!u..:nt is water or wat.::r such as to maintain in said \"essel a conccntra­
which contains a fla\"ouring material of a tion of suspended ycast suflicient to achic\"e 
fermcntable or non-fcnrn:nta-b!c nature. by the "ft•rmcntation :! cc:.1rd reduction of 

45 29. A prncess as claimed in any of the specific gravity of the \\on; and the condi- 110 
preceding Claims, wh:.:rein a plurality of tions of fermentation and yeast propagation 
fernicni.ing and maturing zones are cm- being such that the ·• b-: ... ~r" produced is a 
ployed. and wherein the - conditions in the •• matured beer". 
fir:;t, or at least the first. zone arc controlled 38. A process accmJi;1g Lo Claim 37 in 

50 •:1 S:.!'-h manner lhat substantially all the which both addition and withdrawal of wort 115 
required yeast production takes place in arc continuous. 
the first fcrmentin~ and maturing zone or 39. A process according to Claim 37 or 
zones. and wherein tlh· Cl)nditio~1s in the 38. in which the wort added to said vessel 
later fermcntation zone or zone,~ Jrt' con- results from the mixin!! of .. fresh \vort ··with 

55 trolkd in such manner that substantially no rccircubted yeasty " b-c.:r ·-_ 120 
yeast prndm:Lion occurs therein. -JO. A modification of the process accord-

30. A process as claimed in any of thc ing to any of Claims 37 to 39, in which 
pr.::ceding Claim~. wherein a series of inter- fermentation and maturing of the wort takes 
connected zon..:s is employed, and u sub- plac..: in two or mnrc stag~s and/or in two or 

60 stanti:illv continuous inflow of wort and more parts, in a series or set of \'cssds in 125 
outflow· of " beer.. is maintained wich each of which continuous fermentation is 
re<>pcct to said series whilst intermittent flow maintain1~d. 
takes place bct\vccn two or more zones of 41. A process according to any preceding 
said serie;;. Claim, in which the wort is prepared with a 

65 31. A process as claimed in any of Claims specific· gravity exceeding that requir..:d for 130 
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m2,king the finished "bccr ", and is diluted 
after frrmcntutioi1 or after one or more 
stages of fcrmcntiition. 

42. In a process according to any preceding. 
- S Claim, controlling the rate of yeast propaga­

tion, by adjustment of conditions of fermen­
tation and maturing, so as to maintain said 
rate substantially steady, at a level determined 
by the nature of the " fresh wort " and the 

10 character required in the final ''beer". 
43. In a process according to any of Claims 

37 to 41, adjusting conditions offermentation 
and maturing, and the rate of any recircula­
tion of yeast or yeasty liquid, so as to main-

15 tain the yeast concentration used at each 
stage of fermentation and maturing at a 
level determined by the nature of the " fresh 
wort .. and the character required in the 
final " beer ". 

20 44. In a process according to any of 
Claims 37 to 41, so controlling the rate of 
yeast propagation as to give a desired pH to 
the final " beer". 

45. A process according to any of C> ms 
25 37 to 44, in which the pH at which fcrm: 11ta­

tion begins is controlled by controlling the 
proportions in which " fresh wort " is mixed 
with material already suhjcct to fcrmentathn, 
and the pH of the final beer is controlled by 

30 controfl:ng the rate of yeast propagation. 
46. A continuom process for thc prod uc­

tion of" beer·· substamially as herein before 
particularly d\.'scribcd with reference to 
Figure I of the accompanying drawings. 

35 47. A continuous process for the produc-
tion of" beer" substantially as herein before 
particularly described with reference to 
Figure 2 of the accompanying drawings. 

48. A continuous process for the produc-
40 tion of" beer" substantially as hercinbefore 

particularly described with reference to 
Figure 3 of the accornp:rnying drawings. 

49. A continuous process for the produc­
tion of" beer " substantially as herein before 

45 particularly described with reference to 
Figure 4 of the accompanying drawings. 

50. A continuous process for the produc­
tion of" beer" substantially as hercinbefore 
particularly described with reference to 

SO Figure 5 of the accomp:mying drawings. 
51. A continuous process for the produc­

tion of" beer " substantially as hcreinbefore 
particularly described with reference to 
Figure 6 of the acCl)mpanyinf! drawings. 

55 52. A continuous procc.;s for the produc-
tiou of" beer" suhstanti:illy as hcrcinbcforc 
particularly described with reference to 
Figure: 7. to~ethcr with any one of Figures I 
to 6, of the accompanying drawing-;, 

60 53. Apparatus for the continuous produc-
tion of •• beer" includin~ at least one fer­
mentation and maturing vessd which is 
provided with means for agitating che con­
tents thereof, wherein conduit means arc 

65 provided for the introduction of wort to be 

----------·------ -

fermented and of yeast intu th_c vessel, or 
into the first of the vessels, and for the V.'ith­
dra\val of u beer" fron1 the vessel, or fron1 
the last of the vessels, and when~in means arc 
provided for controlling the fermentation 70 
and maturing conditions in the fermentation 
and maturing vessel or vessels, including the 
temperature, the degree of agitation and the 
pH of the fermenting liquid so that the 
"beer" produced is a •• matured beer". 75 

54. Apparatus as claimed in Claim 53, 
wherein at least one other treatment vessel is 
adapted to separate the yeast from the 
"beer". 

55. Apparatus as claimed in Claim 54, 80 
wherein conduit means are provided for re­
cycling at least part of the separated yeast to 
the fermentation and maturing vessel, or to 
at least one of the fermentation and maturing 
vessels. 85 

5~.J <\pparatus as claimed in any of Claims 
53 w ·;,5, wherein two or more fermentation 
and maturing vessels are connected to one 
another in such manner that the fermenting 
wort flows continuously through succeeding 90 
"fermentation ar.d maturing vessels. 

57. Apparatu'i as claimed in Claim 56, 
wherein at least one yeast separation vessel 
is connected to the second or last fc1 me11tation 
and maturing vessel. 95 

58. Apparatus as claimed in any of Claims 
53 to 57, wherein the, or each, fermentation 
and maturing vessel is provided with a 
mechanical stirrer. 

59. Apparatus as claimed in Claim 58, 100 
wherein said stirrer is constituted by a 
propeller which is surrounded by an upright 
shroud the gap between the bottom of the 
shroud and the bottom of the vessel being 
adjustable to throttle the flow of liqi1id which 105 
enters the shroud at the bottom thereof, and 
to cause the liquid to flow out of the shroud 
at the upper end thereof. 
· 60. Apparatus as claimed in any of Claims 

53 to 54, wherein the, or each, fermentation 110 
and maturing vessel is provided with gas­
venting means. 

61. Apparatus as claimed in any of Claims 
53 to 60, wherein the conduit means for 
introducing wort to be fermented and vea~· l: ~ 
into the vessel, or into the first of the ve~se··,,, 
and for the withdrawal of" beer " from said 
vessel, or from the last of the vessels. a·re 
provided with \alve me:rns for controlling the 
rate of introduction of wort and of yeast~ and 120 
the rate of withdrawal of ;, beer", thereby 
to control the conditions in the fermentation 
and maturing ••c:.scl or vessels. 

62. Appar:llus as ch1imed in any of Claims 
53 k• 61, wherein a plurality of intercon- 125 
nectcd trcatmt::nt vessels arc employed and 
heat-exchange means arc provided in the 
flow circuit between the, or at least one, pair 
of interconnected treatment vessels to control 
the temperature of the liquid flowing between 130 
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aid VC!>Scb. 
63. Apparatus for the continuous produc­

tion of" beer" suh~tantiallv as hcreinb<:forc 
particula·rly described with reference to 

S Figure I of the accompanying drawings. 

10 

64. Apparatus for the continuous produc­
tio ,r_" beer·· substantially as herein before 
pa ___ ularly described with reference to 
Figure 2 of the accompanying drawings. 

65. Apparatus for the continuous produc­
tion of'' beer·· sub:itantially as herein before 
particularly described with reference to 
Figure 3 of the accompanying drawings. 

66. Apparatus for the continuous produc-
15 tion of•• beer •• substantially as hercinbeforc 

particularly described •,vith reference to 
Figure 4 of the accompanying drawings. 

67. Apparatus for the continuous produc­
tion of .. beer .• substantially as hereinbefore 

20 particularly described with referen~e to 
Figure 5 of the accompanying drawin..;. 

68. Apparatus for the continuous produc­
tion of" beer .. substantially as hercinhcforc 
particularly described with reference to 
t-igurc 6 of the accompanying drawings. 

69. Apparatus for the continuous produc­
tion of" beer" substantially as hcrcinbcfmc 
particularly described with reference to 
Figure 7, together with any of Figures 1 to 6, 
of the accompanying drawings. 

70. " Matured beer" v•hen prepared by a 
process as claimed in any of Claims I to 52 
or by an apparatus as claimed in any of 
Chims 53 to 69. 
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