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o all whom it may concern:

Beit known thatI, NIELS BENDIXEN, asub-
ject of the King of Denmark, residing at
Hauchs Vej 16, in the city of Copenhagen, in
the Kingdom of Denmark, have invented cer-
tain new and useful Improvements in Propa-
gating Apparatus; and I do hereby declare
the followmd to be a full, clear, and exact de-
scription of my said mvenmon such as will
enable others skilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawing, and
to letters and figures of reference marked
thereon, which forms a part of thIS applica-
tion.

This invention has relation to apparatus
for cultivating or propagating micro-organ-
isms, &e., and more particularly for the prep-
aration of pure ferments for use by brewers
and distillers.

The invention has for its object the provi-
sion of means whereby the propagating of
micro-organisms or the preparation of fer-
ments can be made a continuous one and
whereby the inoculated liquid itself can be
used in the treatment of successive batches of
liquid.

In the accompanying drawing Thave shown
by a vertical sectional elevation an apparatus
embodying my invention.

Aindicates the propagating Vessel ,provided
at top with a valved branch o' for the admis-
sion thereto of the propagating hquld and
with means for introducing the miero-organ-

isms or a culture thereof, and at its bottom

said vessel is provided with a discharge-cock
17. 'With this vessel are combined, as usual,
a revoluble agitator 15, a heating-coil 16, a

. level-indicator 12, a thermometer 14, and a

valved air-inlet and gas-outlet branch 18*, on
which is secured a sterilizing-filter 18. The
vesselisfurther provided,nearitsbottom,with
avalved outletbranch19*. - The valvesin the
air-inlet and gas-outlet branch and in the
branch for liquid are constructed in the form
of stop-cocks 18 and 19, to the plugs of which
are secured two armed levers 20 and 21, re-

‘spectively. One of the arms of each of said

leverscarries a weight 23 and 24, respectively,
while the other arms of the levers are con-
nected together by a shifting-rod 22, that car-
ries an abutment 25, adjustable thereon by

means of a set-screw 25°. The arrangement
of the weighted levers 20 and 21 on the plugs
of their respective stop-cocks 18 and 19 is
such as to hold the plug of stop-cock 18 nor-
mally in its closed position and that of the
stop-cock 19 in its open position.

‘With the propagating vessel organized as
usual, except in so far as the arrangement of
the stop-cocks 18 and 19 is concerned, I com-
bine a receiver B3, connected near'its bottom
by a flexible pipe 8 with the outlet branch 19*
of vessel A, said receiver being likewise pro-
vided with a level-indicator 4 and a valved
air inlet and outlet branch carrying a filter
6 and a tube 5 for the introduction of the
micro-organism or a culture thereof. - -

The receiver B is of small capacity as com-
pared with the capacity of vessel A, yet of
such capacity as to hold a quantity of a eul-
ture of a micro—orga,nism sufficient for its
proper propagation in the charge of propagat-
ing liquid in the vessel A. Sa1d receiver B
is suspended from one of the arms of a two-
armed lever 1, whose other arm carries a
weight 3, ddgustable Jthereon by means of a
set-screw. The lever 1 has its fulcrum at the
upper end of a stand 2 of such height that
the empty receiver B under the action of the
weight 8 will be held above the level of the
chargein vessel A, orsubstantially so. From
the bottom of the receiver B projects a guide-

rod 10, that is guided in a suitable opening.

in a platform 9, adjustable on stand 2 by
means of a set-serew, and from the side of
said receiver projects a rod 11in contact with
the abutment on the valve-shifting rod 22
when the receiver is in its highest position.
The operation of the apparatus may. be
briefly described as follows: In starting the
continuous operation a dose of a culture of
a miecro-organism is introduced into the pre-
viously-sterilized vessel A, either before or
after the charge of the propagating liquid has
been admitted thereto, the quantity of liquid
being such as not to completely fill the ves-
sel, so as to leave a space above the liquid
for the collection of gas. The agitator 15 is
then set in motion and steam is admitted to
the coil 16 to heat the liguid to the proper
temperature or maintain it at the proper tem-
perature if the liquid has previously been
sterilized by heat and then cooled down to a
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temperature suitable for the propagation of
the micro-organism. The growth of the mi-
cro-organism or pure-ferment culture in the
liquid medium results in fermentation and
evolution of earbonic-acid gas,which collects
above the liquid, its pressure thereon gradu-
ally increasing until it becomes sufficient to
force the liquid through pipe 8 into receiver
B. When the quantity of liquid inoculated
with the growth of the miero-organism forced
into the receiver B is sufficient to overbal-
ance the weight 3 on lever 1, the said receiver
sinks and, throughitsarm 11 acting upon the
shifting-rod 22, moves the latter down, there-
by reversing the plugs of the stop-cocks 18
and 19, so that the plug of the former will
open the passage in the air-inlet and gas-
outlet branch and, through the sterilizing-fil-
terand the plug of the stop-cock 19, will close
the passage through the outlet branch for
liquid connected with the receiver B, at which
time the Jatter will be seated on the platform
9,which thus serves as an abutment for limit-
ing the downward movement of said receiver.
The contents of the vessel A may now be dis-
charged, after whieh the stop-cock in the dis-
charge-pipe 17 is closed, and if shifting-rod
22 is now moved upward the plugs of the
valves or stop-cocks 18 and 19 will be shifted
back to their normal position to close the air-
inlet and gas-outlet and open the outlet for
liquid, thereby causing the liquid in receiver
B to flow back into vessel A for the inocula-
tion of the next charge of propagating liquid
and the propagation of the micro-organisms.

As shown in the drawing, the weighted
arms of the levers 20 and 21 on the plugs of
the stop-cocks 18 and 19 bear such relation
to their connected arms that but a very slight
downward movement of the receiver B will
carry said weighted arms over their dead-
centers, so as to almost instantly reverse the
plugs, thus insuring the transfer of a regu-
lated quantity of liquid from A to B, which
quantity may also be read on the level-indi-
cator and may be varied as circumstances
may require by the adjustment of the abut-
ment on the shifting-rod or the adjustment
of the weight 3 on lever 1, or both, the plat-
form 9 being correspondingly adjusted, if nec-
essary.

Having thus described my invention, what
Iclaim asnew therein, and desire to secure by
Letters Patent, is—

1. Apparatus such as described, compris-
ing a propagating vessel having a gas-outlet
pipe provided with a valve normally closed,
and with anoutlet for liquid provided with a
valve normally open; of a movable receiver,
valve-shifting appliances operated thereby to
open the valvein the gas-outlet pipe and close
the valve in the outlet-pipe for liquid when
sald receiver moves in a given direction, and
a flexible-pipe connection connecting the re-
ceiver with the outlet branch for liquid, for
the purpose set forth.

2. Apparatus such as deseribed, compris-

ing a propagating vessel having a gas-outlet
pipe provided with a valve, and with an out-
let-pipe for liquid likewise provided with a
valve, and weights acting upon said valves to
hold one closed and the other open; of a re-
ceiver having a rising motion under the ac-
tion of a weight acting thereon, and a descend-
ing motion under its own weight when more
or less filled, and valve-shifting appliances
operated by the receiver in descending and
acting upon the weights to cause the latter to
reverse the valves so asto open the onein the
gas-outlet and close the one in the outlet for
liquid, and a flexible-pipe connection con-
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necting the latter outlet with the receiver, for ‘

the purpose set forth.

3. In apparatussuch as described, the com-
bination with a propagating vessel having out-
lets for gas and liquid, each provided with a
valve, a weighted lever on the stem of said
valves arranged to normally keep the valve
in the gas-outlet closed and the one in the
outlet for liguid open, and a shifting-rod con-
nected to both leversso as to reverse the rela-
tive positions of the valves when moved in one
direction and restore the same to their normal
positions when moved in a reverse direction;
of a receiver, a weighted lever from which
saidreceiveris suspended, means acting upon
the aforesaid shifting-rod and set in opera-
tion by the downward movement of the re-
ceiver whenever its weight overbalances the
weight on its supporting-lever to reverse the
valves and thereby open the gas-outlet and
close the outlet for liquid, and a flexible-pipe
connection between the latter outlet and the
receiver, for the purpose set forth.

4. Inapparatussuch as described, the com-
bination with a propagating vessel having a
gas-outlet and an outlet for liquid, each pro-
vided with a weight-controlled valve, said
weights arranged to hold the valve in the gas-
outlet pipe so as to normally close the pas-
sage therethrough and to hold the valve in
the outlet-pipe for liquid so as to normally
keep the passage therethrough open, and so
that by a slight displacement of the weights
the relative positions of said valves will be
reversed opening the gas-outlet and closing

the outlet for liquid; of a receiver having a

rising - and - descending motion respectively
under a weight acting thereon and under its
own weight when the latter overbalances the
acting weight, mechanism set in motion by
the descent of the receiver and aeting upon
the valve-weights to displace the same and
thereby reverse the relative positions of said
valves,and a flexible-pipe connection between
the receiver and the aforesaid outlet for lig-
uid, for the purpose set forth.

5. In apparatus such as described, the com-
bination with a propagating vessel having a
gas-outlet and an outlet for liquid, each pro-
vided with a weight-controlled valve, said
weights arranged to hold the valve in the gas-
outlet pipe so as to normally close the pas-
sage therethrough and to hold the valve in

85

9o

95

IcOo

105

110

115

120

125

130



Io

15

20

25

30

628,067 | 3

the outlet-pipe for liquid so as to normally
keep the passage therethrough open, and so
that by a slight displacement of the weights
the relative positions of said valves will be
reversed opening the gas-outlet and closing
the outlet for liquid; of a receiver having a
rising-and-descending motion respectively
under a weight acting thereon and under its
own weight when the latter overbalances the
acting weight, mechanism set in motion by
the descent of the receiver and acting upon
the valve-weights-to displace the same and
thereby reverse the relative positions of said
valves, an adjustable abutment for limifing
the descending motion of the receiver, and a
flexible-pipe connection between the receiver
and the aforesaid outlet for liquid, for the
purpose set forth.

6. Inapparatus such as described, the com-
bination with a propagating vessel having a
gas-outlet and an outlet for liquid each pro-
vided with a stop-cock, a two-armed weighted
lever on the plug of said stop-cocks, the
weighted arms of said levers being on their
upper vertical dead-centers when -their re-

spective valves are closed and open, and a
‘shifting-rod connected with the other armsof

said levers; of a receiver having ascending-
and-descending motion under the action of a
weight thereon and underits own weight, re-

spectively, whenever its own weight is suffi-
ciently increased, and means actuated by the
receiver on descending, and acting upon the
shifting-rod to move the weighted arms of
the aforesaid levers over their dead-centers, 35
and thereby reverse the relative positions of
the valves, and a flexible pipe connecting the
receiver with the aforementioned outlet for
liguid, for the purpose set forth.

7. Inapparatussuch as described, the com- 40
bination with a propagating vessel havmg gas
and liquid outlets each provided with a stop-
cock, the weighted levers 20 and 21 on the
plugs of said cocks, the connecting-rod 22
connected to one arm of each lever, and a 45
vertically-adjustable abutment on said rod;
of the stand 2, the adjustable platform 9, the
weightedleverl,andthereceiver B suspended
from said lever and provided with the actu-
ating-arm 11 and the guide-rod 10, and a 5o

.ﬂex1ble pipe connectmw said receiver with

the outlet for liquid of 'the propagating ves-
sel, for the purpose set forth.
~In testimony that I claim the foregoing as
my invention I have signed my name in pres- 55
ence of two subsenbmg witnesses.
NIELS BENDIXEN.
Wltnesses:
S. Amm{nND, Jun.,
AUG. ANDERSEN.




