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This invention relates to methods of cool-
ing and drying materials and more particu~
larly to methods adapted for use in the han-
dling and drying of materials such as yeast
which tend to deteriorate at high tempera-
tures. _ : ,

An object of the invention is to provide an

- improved method of cooling.and drying ma-

i0

tertals wherein the effects obtained are prop-
erly controlled and coordinated, and which
is both efficient and economical.

Another object is to provide a method of
cooling and drying a mass of moist particles
in a mannér such that there.are produced

18 ‘substantially uniform effects throughout the
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A further object is to provide a method of
preparing dried yeast whereby any substan-
tial deterioration in the yeast during the
drying process is avoided.
Other objects of the invention will in part
be obvious and will in part appear herein-

_after.

The invention accordingly comprises the
several steps and the relation and order of
one or more of such steps with respect to each
of the others thereof, which will be exempli-
fied in the method hereinafter disclosed, and
the scope of the application of which will
be indicated in the claims. ,

For a fuller understanding of the nature
and objects of the invention reference shounld
be had to the following detailed description
taken in connection with the accompanying
drawing, in which :

Figure 1 illustrates diagrammatically the
steps of a method embodying the features of
the invention; ’ o

Fig. 2 illustrates one type -of apparatus
wherewith the invention may be practiced ;
and '

Fig. 3 illustrates diagrammatically a yeast-
mixing machine adapted for use in the prac-
tice of the invention.

In the usual prior methods of drying com-
minuted materials, a thin layer of the mate-
rial is spread-on one or more shallow trays
or receptacles and a eurrent of air or other
gaseous drying medium is passed through
the space adjacent thereto. These methods

- are unsatisfactory, however, both from the

standpoint of economy of operation and of

uniformity and quality of product obtained.

ture contained in

They are uneconomical because. the drying
apparatus must necessarily occupy a large
amount of space and also because the efficiency
is low, in that only a small portion of the dry-
ing medium actually comes in contact with
the surface of the particles to be dried, so as to
be effective to absorb moisture therefrom, and
the amount of drying medium which must be
passed through the space is therefore greatly
out of proportion to the amount of moisture
absorbed from the material.

It is, moreover, substantially impossible to
obtain uniform results by these prior methods
both because the amount of drying medium
actually coming in contact with the various
particles of the material will tend to vary
from time to time and because it contacts
with the material only at the suiface and
hence tends to absorb a greater or less amount
of moisture in accordance with the area of
exposed surface ahd the amount to which the
upper particles have been dried, and there-
fore uniform drying throughout the mass of
moist particles cannot generally be obtained
unless the mass of the material be constantly
stirred by mechanical means. These meth-
ods are particularly unsatisfactory in cases
where it is desirable to cool the material or
to maintain it at a low temperature during
the drying; since, if a heated gas is used, the
heat of the gas will be dissipated only to a
small extent by the evaporation of the mois-
particles of the material,
after which the material will absorb heaf
from the gas, and since, if cool air is em-
ployed, the drying operation will be very
long drawn out. :

In the practice of the present invention
these disadvantages are overcome by bringing
a suitable gaseous drying medium into inti-
mate contact with the individual particles of
a mass of comminuted material so as to utilize
the drying properties of the gas to the maxi-
mum extent consistent with economy in oper-
ation. To this end a relatively thick mass of
‘moist particles, such as the particles of a com-
minuted material, is confined in 2 partially
enclosed space and a gaseous medium pos-
sessing the proper characteristics to exert an
eflicient and properly coordinated drying and
cooling of the mass is passed through this
space-at a speed at which it effects the desired
results. v '
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In the diagrammatic exemplification of the
method illustrated in Fig. 1, a mass of loosely
packed moist particles 11 is placed in a recep-
tacle 12 having an unbroken side wall 13, a
foraminated bottom wall 14, and an open top.
The depth or thickness of the mass of parti-
cles 11 is preferably such that the gas passed
therethrough will come into contact with a
large number of particles successively. The
gaseous drying medium employed may have
its moisture content reduced to any desired
extent at 15, and -its moisture absorbing
powers increased by heating at 16, and the
necessary movement in either direction at
will may be imparted thereto at 17, this move-
ment being preferably sufficiently slow that
the gas becomes saturated with moisture be-

fore it is passed entirely through the thick

mass of particles 11.

_Because of the large amount of evapora-
tion taking place throughout the mass of
moist particles, a comparatively large pro-
portion of the heat contained therein and
also of the heat of the entering gas will be
dissipated in the evaporation of moisture and
the particles will thus be simultaneously
dried and cooled. In fact, since the cooling
effect obtained by this method is very great as
compared to the drying, the method may be
employed to cool moist materials even though
no substantial drying is desired, the opera-
tion in this case being carried on only a suffi-
cient length of time to bring the material to
the desired low temperature. Such treat-
ment has been .found to be particularly ad-
vantageous in the cooling of pressed yeast
which has become more or less heated due to
the high pressures used in pressing off the
yeast from the residuary wort. When on the
other hand it is primarily desired to dry a
mass of moist particles, the operation may be
carried on throughout such a period as is nec-
essary to remove the desired quantity of mois-
ture from the particles, and the particles dur-
ing the greater part of this operation will be

maintained at a low temperature, so that the

present method is well adapted for use in the
drying of materials which tend to deteriorate
at relatively high temperatures.

In order to obtain a uniform drying ac-
tion throughout the entire mass of particles,
it is, moreover, desirable to reverse the direc-
tion of flow of the gas through the receptacle
from time to time as the drying operation
proceeds, so that the comparatively dry gas
which first comes in contact with the parti-
cles will be effective upon different portions
of the mass successively. For example, the
gasmay be passed through the openings 14 in
the boftom of the receptacle 12 and thence
out of the top (as shown by the heavy ar-
rows), during certain portions of the drying
operation, and during other portions thereof
it may be passed into the top of the receptacle
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and thence out through the openings in the
bottom (as shown by the dotted arrows).
The present method contemplates the use
of means for controlling the initial moisture
and temperature and the rate of flow of the
gaseous medium, and in order that a maxi-
mum efficiency may be obtained, it is some-

times desirable that certain of these factors

be varied as the operatiom proceeds. For ex-
ample, the temperature of the entering gas
may be increased toward the end of the opera-
tion when the material will, as in the case of
yeast, be less sensitive to heat, or the speed of
the entering gas may be reduced as the thick-
ness of the layer of moist particles decreases
with the absorption of moisture therefrom.
Since the amount of moisture absorbed in
bringing a given amount of gas to its satura-
tion point at a given temperature may be
readily computed when the humidity of the
entering gas and the relative temperatures of
the entering and leaving gas are known, the
amount of moisture remaining in the mate-
rial at any given time may be ascertained and
the drying operation stopped at such time
as the material has been dried to the desired
extent. Moreover, when the gas is saturated
before leaving the material the temperature
of the gas which is passed through the mate-
rial and the temperature of the material itselt
will be approximately the same, so that the
temperature of the material may be read-
ily ascertained merely by taking the tem-
perature-of the escaping gas. -
Tnasmuch as a material which contains a
large amount of moisture will shrink to a
considerable extent upon being dried, the

_thickness (or depth) of the mass of commi-

nuted material in the container will often de-
crease to such an extent during the drying
process that the-gas will pass therethrough
before it has approached its saturation point.
As a consequence in the practice of the pres-
ent invention, in drying materials it is some-
times desirable to employ a plurality of re-
ceptacles and to combine the contents of two
or more receptacles and a single receptacle at
some stage of the drying process.

Structural details of apparatus adapted to
carry out the present method in cooling and
drying materials are disclosed in the copend-
ing application, Serial No. 33,913, filed
June 1, 1925, but for purposes of clarification
one type of such apparatus particularly
adapted for drying purposes has been shown
in Fig. 2. In this exemplification the appa-
ratus includes a plurality of receptacles 18
removably disposed within a casing 19 and
resting upon a ledge 20 which extends en-
tirely across the casing and for a considerable
portion of the length thereof and is provide:l
with a plurality of openings 21 with which

_the bottom of the receptacles are adapted to

register. The receptacles each comprise a cy-
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lindrical side wall 22 and a foraminated bot-
tom wall 23, and are open at their upper ends.
In order that the receptacles 18 may readily
be removed from and replaced in the casing
19 there are provided in the top of the casing
a8 plurality of removable lids 24.- At one end
the casing is also provided with openings
25 and 26, positioned respectively above and
below a supporting ledge 20, and at its inner
end the supporting ledge is connected to a
vertical partition 20” which extends upwardly
to the top wall of the casing 19. The ledge
20 and the partition 20° form, with the ad-
jacent bottom and end walls of the casing 19,
a gas passage connected at one end with the
openings 26 and which, at the other end, is
partially obstructed by a partition 27 in
which there is an opening 27’ opening into
a chamber 28. Adjacent the chamber 28 the
partition 20 is also provided with an open-
ing 29 which opens into said chamber. A
pair of conduits 30 and 30’ respectively lead
from the openings 25 and 26 to a gas conduit
31, wheh extends to the housing 32 of a blower
At the juncture of the pipe 80 and 30’
there is provided a valve 34 whereby one or
the other of these pipes may be closed while
allowing the gas to flow through the other

-therecf. There is also provided in conmnec-

tion with the openings 27" and 29 a valve 35
whereby these openings may be closed alter-
nately. By the manipulation of valves 34
and 35, therefore, a current of gas from the
blower 33 may be directed into the casing

5 either above or below the ledge 20 and di-

rected thence through the material in the con-
tainers to the other side of the ledge and out
through one of the openings 27/ or 29, as
indicated in one case by the heavy arrows and
in the other by the dotted arrows. The heat-
ing means in the present instance comprises
a heating element 36 disposed within a cas-
ing 37 which is connected to the blower hous-
ing by means of a conduit 388, and the air
dryer or dehumidifier consists of a casing 39
connected with the heater casing 37 by means
of a conduit 40 and containing one or more
coiled pipes 41 which may be filled with cold
brine or other cooling medium.

The casing 39 is provided at the bottom
with a drain pipe 41’ and at the top with a
gas conduit 42, which is in turn provided
with a connection 43 communicating with the
air. Inasmuch, however, as the gas escap-
ing into the outlet chamber 28 is ordinarily
cooler and consequently, as a general rule,
of a lower humidity than the outer air, it is
often desivable to conduct this gas to the de-
humidifier so that a continucus circulation
may be had from the dehumidifier to the cas-

ing 19, through the receptacles 18, and back.
“to the dehwnidifier.

To this end the pipe 42
is connected with the chamber 28 through the
opening 28" by means of a pipe 44, and there

is provided- at the junction of the pipes 42,

3

43 and 44, a valve 45 whereby either the pipe

43 or the pipe 44 may be shut off from the

pipe 42, and the pipe 44 is provided with an
outlet 46 controlled by a valve 47.

The provision of a plurality of receptacles,
such as shown at 18, through which a current
of gas may be passed simultaneously, enables
the method to be employed to produce suc-
cessive batches of dried material at compara-
tively short intervals. In this case each of
the receptacles will contain material at a dif-
ferent stage of dryness and be emptied and
refilled with moist material immediately upon
the material contained therein becoming dry.
The arrangement exemplified also permits the
contents of two or more receptacles to be in-
corporated in a single receptacle when the
volume of the material in each receptacle

‘has been reduced to such an extent that the

gaseous medium passing therethrough is not
properly saturated.

It will, moreover, be apparent that because
of the amount of cooling undergone by the
gas In .absorbing sufficient moisture to be
brought to its saturation point, the tempera-
ture of the moisture-laden gas will, as a gen-
eral rule, be lower than the room temperature
and consequently the temperature of the dry-
ing apparatus. By means of the present
method, therefore, condensation of moisture
upon the inner surfaces of this apparatus is
effectually prevented.

The method described is well adapted for
employment in the handling of yeast, both
because of the efficiency and economy ob-
tained thereby and because of the tendency
of mnist yeast to deteriorate at relatively high
temperatures. In the manufacture of com-
pressed yeast the cream yeast obtained from
the wort by separation is ordinarily com-
pressed so as to squeeze out a portion of the
moisture therefrom, and during this com-
pression considerable heat iz generated, which
heat tends to cause deterioration of the mass
of yeast. Therefore, by aerating the com-
pressed yeast for a brief time, as, for example,
during the mixing stage, it can be readily
cooled to the destred temperature. More-
over, a certain amount of deterioration will
occur at ordinary temperatures, and this will
be greatly accelerated if any of the heat of
the drying gas is absorbed by the yeast. Thus
the advantages of drying yeast by a process
wherein the yeast is cooled at the same time
that it is dried will be readily apparent,

In the use of the present method, either a
eas or mixture of gases, which is substantially

inert to the material to be treated, may be .

used as a cooling and drying medium, and in
the treatment of yeast, for example, carbon
dioxide, hydrogen, nitrogen, oxygen, or air
have been found to be satisfactory, the lat-
ter gas being particularly suitable because of
its inertness and ready availability. As is
pointed out above, the material to be treated
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should be first subdivided into small particles.
These may vary in size from approximately
2 or 3 millimeters to perhaps 1 or 2 centi-
meters, and in the use of the apparatus above

- referred to, it may be placed on the forami-

10

15

nate bottoms of the treating chambers in a
thickness of from 4 to 12 inches. Also, 6b-
viously, in the cooling of compressed yeast
by the present method it would only be nec-
essary to provide the mixer with suitable in-
jection openings connected to an air supply
such as above described. ) :
An example of such a mixer is shown in
Patent No. 1,417,065 to C. W. Hottmann, and
there is illustrated in Fig. 3 one manner in
which such a machine may be arranged for

.operation in accordance with the invention.
In this exemplification a container 50 is pro-

vided with a mixing element 51 and the con-
tainer is formed with a foraminate base 52
and an open top. Adjacent the base of the
container is a chamber 53 from which ex-
tends a passageway 54, through which a suit-

- able gaseous medium may be introduced.
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Further data exemplifying the manner in
which the method contemplated by the pres-
ent invention may be applied to the drying
and cooling of yeast follows: .

One hundred pounds of compressed yeas
having a moisture content of about 70% is
comminuted and placed in one or more recep-
tacles through which a current of air may be
passed, the receptacles being of such size that
the layer of yeast therein will be preferably
about 8 inches thick. The temperature in the
dehumidifier -is so controlled that the air

which leaves the same will contain about 1 to.

2 grains of moisture per cubic foot, as, for ex-
ample, about 1.25 grains. The air is then
heated to about 60° F. so as greatly to in-
crease its power of absorption of moisture and
is then passed through comminuted yeast at
a rate of approximately 200 cubic feet per
minute, or 2 cubic feet per minute per pound
of yeast. At this rate of speed, the air will
have become saturated with moisture before
leaving the layer of yeast. The evaporation
of the moisture by the air lowers the tempera-
ture of the air and simultaneously lowers the
temperature of the yeast to about 43° F., at
which temperature there will be no substan-
tial tendency for the yeast to deteriorate.
This method, when continued for about 18
hours, will remove about 65 pounds of mois-
ture from the yeast, thus producing a yeast
containing only about 10% to 13%, of mois-
ture, which yeast is sufficiently dry for ordi-
nary purposes.

Since certain changes may be made in car-
rying out the above method without depart-
ing from the scope of the invention, it is in-
tended that all matter contained in the above
description shall be interpreted as illustrative
and not in a limiting sense.

It is also to be understood that the follow-
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ing claims are intended to cover all of the ge-
neric and specific features of the invention
herein described, and all statements of the
scope of the invention which as a matter of
language might be said to fall therebetween.

Having described my invention, what I
claim as new and desire to secure by Letters
Patent is: '

1. The method of cooling and drying veast,
which comprises confining in a given space
a relatively thick mass of particles of moist
yeast and passing a warm gaseous drying
medium uniformly therethrough at a rate
of speed sufficiently slow so that the heat-ab-
sorbed from the yeast by evaporation will
more than offset the heat imparted to the
yeast by the gas.

- 2. The method of cooling- pressed: yeast,
the temperature of which has been raised
during the pressing operation, with conse-
quent tendency of the yeast to deteriorate,
which comprises confining a relatively thick
mass of the yeast in a given space and inject-
ing a gaseous drying medium therethrough
in such manner that the gaseous medinm will
absorb moisture from substantially each par-
ticle of the yeast so as to prevent any sub-
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stantial amount of the yeast from remaining -

at a deteriorating temperature.

3. The method of cooling pressed yeast,
which comprises injecting a gaseous drying
medium therethrough during the mixing
operation, whereby the heat acquired by the
yeast during the pressing operation and the
heat evolved during the mixing operation
will be dissipated by the absorption of mois-
ture from the yeast by the gaseous medinm.

4, The method of drying yeast, which com-
prises confining a comminuted mass of moist
Yeast in a given space and passing a gascous
drying medium uniformly through the mass
at such a slow rate of speed and under such
conditions that sufficient evaporation of mois-
ture from the yeast will oceur to maintain the

-temperature of the yeast low enough to pre-

vent any substantial deterioration thereof.

5. The method of cooling and drying yeast,
which comprises confining a relatively thick
mass of moist yeast particles in a given space
and passing a warm dry gas through said
mass, the ratio of the speed of the gas and the
thickness and moisture content of the mass of
yeast being such that the gas will be substan-
tially saturated with moisture on leaving the
mass. ~

6. The method of drying materials subject
to deterioration at relatively high tempera-
tures, which comprises confining a relative-
ly thick mass of moist particles of said mate-
rial in a given space and passing a warm gas-
eous drying medium through said mass at a
rate of speed sufficiently slow so that the tem-
perature of the particles will be brought to
and maintained at a temperature beneath
that at which the material deteriorates.
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7. The method of cooling and drying yeast,
which comprises passing a gaseous drying
medium having a temperature of over 45° F.,
and containing less than approximately two
grains of moisture per cubic foot through a
thick comminuted mass of moist yeast at a
speed sufliciently slow so that the gas will be
saturated with moisture on leaving the mass.

8. The method of cooling and drying yeast,

5

which comprises passing a current of air,
having a temperature of approximately 60°
F., and containing approximately 1.25 graings
of moisture per cubic foot through a thick

- comminuted mass of moist yeast at a rate of

approximately two cubic feet per minute per
pound of yeast.

In testimony whereof I affix my signa.t{lre, ‘
ELMER B. BROWN.
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