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{0 all whom Tt muay concern:
Beitknown that I, EMILE BARBET, a citizen
ol I'rance, residing at Paris, France, have in-

vented certain new and useful Improvements

in the Manulacture of Pure Ferments, such
as Distillers’” and Brewers’ Yeast; and I do
hereby declarethe following to beafull, clear,

and exact description of the invention, such

as will enable others skilled in the art to which
it appertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, and to letters of reference marked there-
on, which form a part of this specification.

My invention has relation to the manufac-
ture of pure ferments, such as distillers’ and
brewers’ yeast.

In the manufacture of ferments the aera-
tion of the culturesis, as practice has demon-
strated, one of the mosb lmportant factors, it
veing of course assumed that the propag: htlon
15 e"‘ scted under absolutely aseptic condi-
tions in so far as contamination of the culture
by foreign microbes is concerned. It is not
an easy matter, for instance, to aerate the
culture 1n an industrial vat of considerable
capacity where the air must be distributed

throughout the body of the liguid in which |

the ferment i1s to be propagated. This has

hitherto been eftected by means of pipes ar-

ranged in the bottom of the vat and having
numerous fine perforations, the sterilized air
being supplied to said plpes under pressure.
I have found that in practice all of these fine
perforations are not available, because the
a1r, unless under a pressure which is not con-
ducive to the uniform and rapid propagation
of the ferment, will issue from the perfora-
tions of the pipe or pipes at certain points
rather than at others, and however small
these perforations may be it is impossible to
aveld the union of the small bubbles of air
into large spherical bubbles, whose action
upon the spores is very limited, while if the
pertorations in the pipes are very small there

s always danger of their becoming choked
up, so thatin I.)I‘ELCLILE 1t has become necessary
Lo inject from fifty to one hundred times the
quantity of air theoretically necessary to the
propagation of the ferment. The air which

acts upon the ferment-cell is especially the
dissolved air and when brought into contact
with a thin stratum or film of liquid under

(No mndel,)

cultivation its action is not the same as when
the air is forced into a body of such liguid.
A striking proof of this is found in the culti-
vation of the amylomices Rouxii, the muce-
dineae showing different aspects according as
they are cultivated in a film by superficial
aeration or by immersion, in which latter
process great volumes of air must be injected
into the body of the wort, as is the case in
some of the later processes of fermentation,
because the action of the air on the fungi or
germs 1s far less effective than in filin cul-
ture. Furthermmore, in the propagation of
yeast - cells the surface aeration tends to
greatly increase the activity of the cells, even
more So than in the similar cultivation of
mucedinese, as has been proven by Pasteur,
so that the large quantities of yeast usunally
required can be materially reduced.

The object of this invention is to apply
this kind of aerobiosis to the manufacture of
pure yeast; and it consists, essentially, in the
apparatuses employed and in the combina-
tion of apparatuses whereby the manufacture
may be carried out continuously; buat that
my invention may be fully understood I will
describe the same in detail, reference being
had tothe accompanying dmwm o8, 1n whmh—-—

Figure 1 18 a vertical %eetlolml elevation of
an &ppmfttus embodying my invention. Figs.
2 and 3 are similar views, the sections bemﬂ
taken in planes at right cm;a;les to each Other,
tllustrating a modified construetion of propa-
cating vessel. Fig. 4 is a sectional detail
view, drawn to an enlarged scale, showing
the upper section and one of the intermediate
sections of the shaflt &, Figs. 2 and 3; and Fig.
5 18 an elevation illustrating a plant suitable
to the continuous manufacture of yeast.

In the manufacture of pure ferments it is
essential that the apparatuses used should be
of such a construction as to be readily steril-
1zed and that the cultivation and propagation
may be carried out aseptically—that is to say,
under exclusion of all microbes or germs
other than the ferment germ to be cultivated
and propagated.

In Fig. 1, A indicates the propagating ves-
sel, adapted to be hermetically closed and
provided in its upper portion with a series
of shelves a, preferably of copper, extending
.;thelnatelv from one side of the vessel near ly
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to the opposite side to form a zigzag passage, |

so that the ligunid fed to the upper shelf will
flow from the same onto the shelf next below,
and so on over all the shelves successively.
The shelves have upturned free edges, a por-
tion of which opposite to the infiow of liquid
and air being serrated or dentilated, as
shownata™,to form overflow-channels of such
depth as 1o maintain upon said shelves a com-

paratively thin layer or film of liquid and to

maintain the latter as.long as possible in con-
tact with the air sweeping over the shelves

before such liquid flows from one shelf to.

another.

At or near the upturned outer edge the
shelves a are provided with a discharge-open-
ing normally c¢losed by a stopper a°, the ves-
sel A being provided with hand- holes through
which access may be had to said stoppers
and through which a hose may be introduced
for the purpose. of cleansing the shelves, said
hand - holes bemn' normally closed by a
cover a’.

In the lower part of the vessel A isarranged

a coil of pipe C, and above the convex bot-

tom of said vessel are two glazed openings A’
for observing the progress of the propaga-
tion, and said vessel is also provided with a
manhole A® (shown in dotted lines in Fig. 1)
for obvious purposes.
ther provided with temperature and pressure
indicators, as usual, with a seeding-tube ¥, a
feed-pipe p* in the upper head provided with a
stop-cock for charging the vessel with a sult-

able propagating liquid, and with a branched

pipe P aud a pipe P’ in its lower head, said

pipe P and its branch p, as well as the pipe
P’, each being provided with a stop-cock.

The pipe P’ is connected with the receiv-.
ing-chamber of a pneumatic liquid-raising

apparatus B for raising the liquid under cul-
tivation from the lower part of vessel A to the
upper one of the series of shelves a therein.

divided by tube-sheets into a lower receiving-
chamber b’ and an upper delivery-chamber
b?, provided with a temperature-indicator b4

In the tube-sheetsare secured the open-ended

raising-tubes 0% the nuwmber of which depends
upon the capacity of the vessel, and in said
receiving-chamber b’ is airanﬂ'ed the air-in-
jector I, ha,vmtr a nozzle in line with and for

each of "said tubes, said injector being con-

nected by a pipe P?, provided with a stop-
cock, with an alr -filter, plesently to be de-

. scnbed

By means of the pneummlc liguid-raising
apparatus wherein the liquid is raised by the
ascensional property of the air, small vol-
umes of liguid alternating with air- bubbles,

‘I not only raise the hqmd as described, but

at the same time supply the necessary alr in

“asubdivided condition, which air movesalong
with the ligquid and as it is liberated on the
“shelves acts upon the surface of such liquid

The vessel A is fur-

668,080

the tube ¢ and carrying with it the carbonic-
acid gas generated by fermentation, which
acld may be collected and freed from airand
liquefied i1f desired for use.

It is obvious that with a pneumatic appa-
ratus B constructed as described 1v 18 possi-
ble to either heat or cool the liquid raised to
any desired temperatare by admitting a heat-
ing or a cooling agent through the pipe P’ and
exhausting it Lhroun‘*h pipe P,

As her embefo,le Stdted the pipe P of Lhe:
air-injector is connected with an air-filter K,
contained in a casing D of the required

{ strength to sustain the necessary pressare to

Wthh it is subjected for sterilizing purposes.
The casing D has in its lower head & pipe d',

provided with a stop-cock d?, and near its up-

per end a pipe d?, provided with a stop-cock
d*. To the upper head D’ issecured the filter
F, and in said head D’ is formed an alr-pas-
sage d°, to the inlet end of which the air sup-

{ ply or feed pipe P3, provided with a stop-cock

»3, is secured. To the inner or outlet end of
passage d’° is connected one end of a coil of
pipe df, whose opposite end is connected with
the filter F near its lower end. The head D’
of casing D is closed by a cover D? haviug
an outlet - pipe d’, in which is arranged a
thermometer d® and having a branch con-
nected with the pipe P? of the air-injector I
of the pneuwmatic liguid-raising apparatus B.

The air-filter I contains a number of per-
forated partitions f, the lower one of which
rests loosely upon a seat- rmgf or other sult-
able support, the remaining partitions fitting
loosely in the filter-chamber and having l@y
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ers of cotton- wadding interposed between |

them. Upon the upper partition /' and hav-
ing bearing against the cover D®and surround-
ing the inlet to the dischar oge-pipe d¥is ar-

| ranged a perforated pipe P*, sothat wheun the

cover 1s applied the 'layers of loose cotton-

| wadding can be more or less compressed to
The apparatus Bis of well-known construc-
tion, and consists, essentially, of a casing b,

prevent the air entering the filter frown flow-
ing in a more or less direct course through the

ICS

ILC

layers of cotton, which may be the case if in

too loose a condition. Furthermore, as the

air passes through the several partitions it 18

divided into more or less fine streans, so that
1t can be more eﬁeetua,lly and eomnletely
freed from all noxious germs.

In practice 1 prefer 130 use in (,on]un(,l;wn
with the described filter I' a se¢ond filter E,
wherein the air is preliminarily purified by
causing it to pass through several layers of
cotton- waddinu‘ separ a,ted by perforated par-
titions e, loosely placed on the wadding, the
air being forced into this filter below the lower
one of the series of partitionse at ¢ and fiow-

ing. from the upper part thereof through pipe
P2 and coil d° into the lower part of filter I,
I am thus enabled to free theair from all solid
impurities and also from a great portion of
cerms held in suspension bherem s¢ that the
cotton in the filter K need not be sterilized or
removed by reason of an accumulation of solid

on all the shelves, finally escaping through | substances as often as would otherwise be the

II5
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case, while such removal can more readily be
effected from the small air-filter as often as
may be necessary. Asshown; aceess may be
had to the filter I through the lower end
thereof, which is clesed by a screw-cap E.

With an air-fiiter ¥ constructed as de-
scribed, 1t 1s not only possible to thoroughly
1lter or sterilize the air passing therethrough,
but also to sterilize the filtering material by
ineans of steam under such pressare as to
heat the cotton to asterilizing temperature—
say 1507 centigrade—the steam being adinit-
ted 1uto casing D through pipe d?, while the
water of condensation is drawn off from time
to time through pipe d’, by which opera-
tion the air-supply coil is also sterilized. It
18 furthermore possible to raise the normal
temperature of the air to that degree most
suitable to the culture and propagation of
the ferment-cells by means of steam admit-
ted into casing D and maintain the tempera-
ture of the alr substantially uniform during
the process of propagation—i. e., during the
process of produacing the ferment.

Any liquid suitable to the propagation of

ferment-cells can of couarse be used-—as, for |

instance, a brewer’sor distiller’s wort—whieh
may be sterilized in the propagating vessel
The wort may,
however, be sterilized in a separate vessel
and fed to vessel A and cooled to the proper
temperature by spraying a cooling agent, as
cold water, upon sail vessel, the wort being
fed thereto through pipe p* by any well-
kuown means, with the usual precautions
against contamination with noxious germs, a
sufficient quantity of the wort being intro-
duced into said vessel to fill the same nearly
to the lower one of the series of shelves a.

Of course before the vessel A is supplied

with wort 1t is sterilized Dy means of steatn—
for instance, by connecting the branch p of
pipe P with a source of steam-supply under
such pressure as to raise the temperature
within the vessel to about 150° centigrade.
The small amount of steam escaping from
pipe £, which is of comparatively small eross-
sectionalareainternally, may be disregarded,
especlally 1f superheated steam is used, the
water of condensation beingafterward drawn
off through pipe P>. In practice the air-escape
pipe !' or a portion therecof is preferably flexi-
ble, so that during the chareing and steriliz-
ing of the vessel A it may be closed—as, for
instance, by means of the well-known Mohr
clamp. The pueumaticliquid-raising appara-
tus is also sterilized before the vessel A is
charged, to which snd hot water can be ad-
mitted through pipe PP and allowed to flow
oft through pipe P and the stop-cock o' in
pipe P may also be opened duving the ster-
tlization of the vessel A, so that the steam
will flow through the tubes b of said appa-
ratus, | |
The usual precautions are taken to prevent
access of atmospheric germs through the va-

rious stop-cocks, these being immersed in a |

P—

-

liquid asepticized by means of formol, as
shown in Fig. 1, where the lower part of the
pneumatic raising apparatus B is contained
in a vessel V containing such asepticised
liquid, in which the stop-cocks of the pipes P’
and P*are also immersed, similar arrange-
ments being provided for the other pipes.
In practice the pipe ¢ may be partly metal
and partly rubber and may then be closed
during sterilization and the drawing off of the
ferment and fermented liquor by means of a
¢lamp, as hereinbefore referred to.

From what has been said the operation of
the apparatus will need but a brief descrip-
tion.

In practice 1 first introduce into vessel A
through supply-pipe p* a part of the quantity
of wort, and after closing the stop-cock in
sald pipe I sow the wort with mucedinea in-
troduced into vessel A through the seeding-
tube ¢, which is then elosed by means of a
Mohr clamp, for instance. The stop-cock p'
in pipe P, which is c¢losed duaring the de-
scribed operations, as shown in Ifig. 1, isnow
opened and wort is allowed to flow into B
uantil theinjectors Lare completely immersed,

when the stop-cock in pipe P* is opened to ad-
mit sterilized air to said injectors, whereby

the wort 1s ralsed in the tubes of B in the
manner hereinbefore deseribed and flows from
the upper end of B onto the upper one of the
shelves @ and thence from shelf to shelf, the
alr supplied sweeping over the thin film of
liquid always presenton the shelves, the oxy-

gen acting upon the same in a well-known

manner. As soon as the pressure in vessel
A has risen suftficiently the seeding-tube # is
opened, allowing the air and carbonie-acid
cgas generated by fermentation to escape. As
the fermentation or propagation of the muce-
dinese proceeds 1 introduce into vessel A a
turther portion of the normal charge of wort,
and so on antvil all the wort to be used has
been supplied to saild vessel A, as I have
found that the propagation of the mucedinemr
proceeds much more rapidly by the gradual
addition of wort. The fermentation—z. e.,
the propagation of the ferment—proceeds
rapidly, and its progress can bhe observed
through the glazed apertures A'. After for-
mentation ceases the entire charge can be
transterred through pipe P to the brewers’ or
distillers’ vat or vats and uased for ferment-
ing batches of wort or mash, or the ferment-
ed liguid may be separated from the ferment
by well-known means and distilled, while the
yeast can be used as such or stored-in previ-
ously-sterilized receptacles, as will be nere-
Inatter referred to, the wort and yeast being
drawn off through pipe P, after which the
vessel A 1s again supplied with wort. Dur-

Ing the fermentation the deoxygenated air or
partly-deoxygenated air is allowed to eseape
through the seeding-pipe i, together with the
carbonic-acid gas evolved, as hereinbefore
stated.

In Figs. 2 and 3 I have shown a modified
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for'm of propagating apparatus more espe-

~cially designed for the production of concen-

IO

~ gas escape-pipe, (not shown,) a seeding-tube

20

30

trated ferments—that is tosay, an apparatus
of such a construction that the ferment may
be readily separated from the mother or fer-
mented liquid and put up in suitable vessels,
previously sterilized, for market. '

The propagating vessel A, which 1s pro-

vided with a heater-coil C, temperature and

pressure indicators, an air and carbonic-acid-

/", and a wort-feed pipe p*, has a lower con-
tracted extension A3, provided with a glazed
aperture A', for purposes hereinbefore stated,
and is connectible at its npper end with the
delivery-chamber of a pneuamatic liquid-rais-
ing apparatus, such as described, through a

pipe P, which is or may be provided with a

stop-cock. At a point near the upper end of
the contracted extension A° the vessel A is

connectible with the receiving-chamberof the
aforesaid liquid - raising apparatus through
At its lower end the extension .
A3has a T-pipe P8, the branches of which are
provided with stop-cocks, the branch p°® be-
ing screw-threaded for the application thereto
of a rubber discharge-tube, while the branch
p? of said pipe P®is connectible or connected
with a branch of the air-feed pipe P° by means

the pipe P’.

of a flexible tube p*. |
As shown in Figs. 2and 3, the lower end of

the extension A% of vessel A, with its pipe P8,

is immersed in a sterilized liquid contained

in a vessel V', for purposes heretofore ex-

35

40

plained, this being likewise the case with the
feed-pipe p* and the seeding-tube ¢, which
latter is arranged in this case in the upper
head of vessel A and immersed in an aseptic
lignid contained in vessel V* on said head,
which latter is removably secured to the ves-
sel A, so that a manhole is dispensed with.

~ Theseeding-tubet’ hasavalve-casing screwed

45

thereto, the valve in which is held to its seat
in the end of said tube by a spring coiled
about the valve-stem—an arrangement com-

~monly used in apparatus of the kind for the

50
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purpose of preventing access thereto of ad-
ventitious micro-organisms during propaga-
tion—and as a further safeguard the said
tube and valve-case at the point of connec-
tion are immersed in an asepticized liguid..

- In a suitable bearing a’in vessel A is jour-
naled one end of a cross-shaft 5, that extends
through a suitable stuffing-box bearing a* and
through a stuffing-box on a vessel V°, con-
taining an asepticized liquid, said shaft car-
rying at its outer end a handle s and in the
axial plane of the vessel A an eccentric E', on
which is seated the lower bifurcated end g of

a vertical shaft G, which bifurcated end also

straddles the shaft S. On one side of the

- Dbifureated lower end of the shaft G the shaft

S carries a radial pin s, which when the ec-
centric is in the position shown in the draw-
ings, withits greater diameter above-the shaft
S, has bearing against a pin g° secured to said
bifurcated portion. The shaft & extends

668,080

| through the upper head or cover of the ves-

sel A and through a suitable stuffing-box im-
mersed in the asepticized liquid in vessel V?,
said shaft G being a sectional one. Itiscom-
posed of the lower bifurcated portion ¢, hav-

ing a conical externally-threaded head ¢g’, in-

termediate sections G*, corresponding in nuam-
ber to the number of trays, presently referred

70

75

to, said intermediate sections consisting of a

cylindrical portion g2 having an internally-
threaded. conical seat ¢g® and an externally-
threaded conical head g% and of an upper sec-
tion G3, having a eylindrical portion g°,an in-
ternally-threaded conical seat g%, and an upper

- attenuated portion g¢, provided at its outer

end and at the point of junction between the
portions ¢° g7 with cross-handles &' and h, re-
spectively. The outer faces of the cones ¢?
and ¢% of the shaft-sections are turned trae

and serve as bearings for dished circular trays

30

T, provided near and at alternate opposite

edges with an overflow-opening 7, so that the
wort will here also flow to and from one side
of one tray to the opposite side of the tray
next below, and so on throughout the series,
the trays being all of the same diameter.

In bearings on the inner face of the vessel
A are revolubly mounted rods R, preferably

three, at equal distances apart, each of said "

rods having secured thereto a number of lugs

r equal to the number of trays, said lugs hav-

ing inclined faces corresponding with the in-

| elined bottoms of the trays. When the rods

R are in their normal position, their lugs r lie
slightly below their respective trays, so that
when the shaft S and its eccentric K’ are re-
volved to bring the major diameter of said
eccentric below said shaft the shaft G will

drop. Assaid shaft G moves down the trays

T move with it but a short distance, being

‘held back by the lugs » on the rods R, from

which lugs said trays will then be supported,
while the shaft G moves sufficiently out of its
bearings in the trays. Inasmuch as these
bearings, as well as the shaft-journals fitting

Qo
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into the same, taper npwardly, annular open-

ings around the journals of shaft & will be
formed when said shaft drops, as will be read-
ily understood, through which openings the
material on the trays is discharged into ves-
sel A.

By means of the arrangement of the trays
T, their supporting-shaft G, and the revolu-
ble rods R it will readily be seen that if the

115
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head of the vessel A is removed, the eccentric

E' on shaft S being in its normal position, Fig.
3, the shaft G supporting the trays, the rods
R can readily be turned to move their lugs
out of line- with their respective trays T, and
as shaft G is removably seated on sald eccen-
tric ' said shaft G, together with its trays,
can be bodily removed from vessel A.

" Tnasmuch as the conical seats form close-
fitting joints, it is possible that the shaft G
may not descend when the eccentric K’ is

turned from its position, Figs. 2 and 3, into
| a reverse position, and to compel said shaft
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to move down [ provide the p“in ¢° on its bi-

furcated 1)mt on and the pin & on sleeve on

shaft S.

The operation of propagating the ferment.-
cells 1s substantially the same as described in
reterence to the apparatng, Fig. 1, execept that
the ferment wiill not only settle in the exten-
sion A° of vessel A, but also in the trays T,
and after fermentation is completed the travs
areemptied,assetforth. Thefermentor veast
is allowed to settle in said extension and is
then drawn off into sterilized vessels through
branch p® of pipe P8 Should this pipe he-
come choked—tnat is, should the ferment not
be forced out by the pressure ot the super-
natant liquid—the stop-coek in branch pipe
p°of pipe Pis then quickly opened to admit
air-pressure to facilitate the discharge of the
ferment, the vessel V' heing of course first re-
moved from its supports v°, which may be
drawn from under it, or said vessel may be
hung from a weighted lever L and 1".?1'156(] and
iowered at will, as shown in Figs. 2 and 3.

The cultivation of ferment can, hy' means
of the construction of the ],_n‘(}pag&tmg vessel,
be marde continuous, which is of great im-
portance in the produetion of ferment for the
market or for the brewer and distiller. To
this end I employ, as shown in Fig. 5, a hat-
tery of propagating vessels A, connected in
series by pneumatic lifting appmatubea B,
the last of the series of vessels A being con-
nected by pipe M and branch pipes m with
two or more termenting-vats V V', the num-
ber of such depending upon the output of the
distilleror brewer, orsaid vats V V', &e., may
serve as stock-vats for the ferment, which
may be taken ’rhenee to the propag ::‘mnﬂ vVes-
sel or vessels A A, The process of cultiva-
tion is carried on gradually in the battery of
vessels A, so that the fermentation of the
wort—t. e., the process of propagation—will
be completed in the last of the series of ves-
sels A, the wort being continnously fed to the
first of said vessels A and transferred, as de-
seribed, in succession from the lower part of
one vessel to the upper part of the next.

In the manufacture of yeast for the market
in a concentrated form the last vessel A of the
series s pr efembly of the construction shown
in ¥igs. 2 and 3
the pneumatic liquid-raising appamtuses B
being of course connected with a source of
supply of sterilized or filtered air.

Although I have described my invention as
more particularly designed for the produection
of brewers’ and distillers’ yeast, vet itis obvi-
ous that other ferment germs can be culti-
vated and propagated.

Having thus described my invention, what
I elaim as new therein, and desire to secure by
Letters Patent, is—

1. Apparatussuch asdeseribed,comprising
a propagating vessel, shelves therein con-
structed and arranged to cause the propagat-
ing liquid to flow fhereover alternately in op-
posite directions and to constantly maintain

~ therein, each pmVlded with a

for obvious reasons, each of

-

thereon a thin stratum of such liquid, and
means for transferring said liguid in sucees-
sive small quantities from the lower part of
the vessel to the upper shelf therein, and for
simultaneously conveying sterilized air in
suceessive small quantities with  said small
quantities of lignid,for the purpoesesset forth.

2. Apparatus such asdeseribed,comprising
A propagating vessel, shelves therein con-
structed and arranged to cause the propagat-
ing liquid to flow thereover alternately in op-
posite directions and to constantly maintain
fthereon a comparatively thin stratum of lig-
nid, & pneumatic liquid-raising apparatus b
such as described, having its receiving-cham-
ber connected with the lowm part of the Ves-
sel and its delivery-chamber with the upper
part thereof, to discharge liquid and air onto

the uppershelf, and an air-sterilizer connect-

ed with theinjectorof said raising apparatus,
for the purpose set forih.

3. Apparatus such asdescribed,comprising
a propagating vessel, shelves therein con-
structed and arranged to cause the propagat-
ing liquid 1o flow ’rhmeovet' alternately in op-
posite directions and to constantly maintain
thereon a thin stratumn of liguid, mmeans in
the lower part of the vessel for heating the
liquid, a pneumatic liquid-raising apparatus
I3, such as described, having its receiving-
chamber connected with said lower part of
the vessel, and its delivery-chamber with the
upper part thereof to discharge liquid and
aironto the upper shelf; in combination with
an air-sterilizer connected with the injector
of sald apparatus B, and means for preheating
the sterilized air, for the purpose set forth.

4. A propagating vessel, superposed shelves
therein, each provided with a discharge-open-
ing, plugs forclosing said openings and means
adapted to be operated from without for shift-
ing the plugs to open and close said discharge-
openings, for the purpose set forth.

5. A propagating vessel,superposed shelves
discharge-open-
ing in line with one another,plugs (310<=_.mg satd

- openings, and means adapted to be operated

from without for shifting said plugs simul-
taneously to open and close their respective
discharge-openings, for the purpose set forth.

6. Apropagating vessel, superposedshelves
therein each provided with a tapering axial
discharge-opening, a support common to all
the shelves and provided with conical plugs
for c¢losing said openings, means for displac-
ing the support vertically to shift the plugs
out of orinto theirrespectivedischarge-open-
ings, and means for preventing the shelves
from following the movements of the support
in a downward dirvection, for the purpose set
forth.

7. A ferment-propagating vessel, a vertical
shafttherein composed of sections detachably
connected together, each section provided

with a cone-journal, dished shelves provided
with an axial hefumﬂ‘ fitting said cone-jour-
raising

nals, means for .[md lowering the
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shaft and means for preventing the shelves

from following the downward movements of

sald shatt, for the purpose set forth. |
8. A ferment- -propagating vessel having a

settling-chamberatits lowerendanda T-pipe

connected with the lower end of said cham-

“ber, the branches of said pipe provided each

with stop-cock, superposed dished shelvesin
the upper part of the vessel having overflow-
portsatalternately opposite edges, means op-
erated from without the vessel for emptying
said shelves and a shiftable vessel V' contain-
ing an asepticized liquid in which the stop-
cocks of the aforesaid T-pipe are immersed,
for the purpose set forth. -

9. A ferment-propagating vessel having a
settling-chamber at its lower end, and a T-
pipe eouneeted with the lower end of said

-chamber, the branches of said pipe provided

each wlth stop - cock, superposed dished
shelvesin the upper part of the vessel having

overflow-ports at alternately opposite edges,

30

and means operated from without the vessel
for emptying said shelves; in combination

with a pneumatic liquid-raising apparatus B

~uch as deseribed, having its receiving-cham-
ber. connected with the upper part of the

aforementioned settling-chamber and its de-

livery-chamber with the upper part of the
vessel to discharge liquid and air upon the
upper shelf, an a,lr-btenhzel couunected with
the injector of said apparatus B, and a con-

nection between said sterilizer .«.:'md one of the

668,080

branches of the aforesaid T-pipe, for the pur-

pose set forth.
10. In a ferment-propagating apparatus,
plurality of propagating vessels,. shelves

therein constructed and arranged to cause the
propagating liquid to flow from shelf to shelf
alternately in opposite directions, means for
feeding said liquid to the first vessel of the
series, a pneumatic liquid-raising apparatus
B such as described, interposed befween each
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two of said vessels and having its receiving-

chamber connected with the lower part of one
vessel and its delivery-chamber with the up-
per part of the next succeeding vessel to dis-

charge liguid and air onto the upper shelf
therein, a siwmilar apparatus B for the first

vessel of the series havingitsreceiving-cham-
ber connected with the lower part and 1ts de-
livery-chamber with the upper part thereot
to discharge the liquid and air onto the up-
per shelf therein, and one or more storage
vessels connected with the lower part of the
last fermenting vessel of the battery of such;
in combination with means forsupplying ster-
ilized air to the injectors of the a,ppam,tuse%
B, for the purpose set forth.

Tu testimony that I claim the foregoing as

my invention I have signed my name in pres-

ence of two subscribing witnesses.
- EMILE BARBET.
Witnesses:
EDWARD P. MACLEAN,
GEORGE K. LIGHT.
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