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To all whom it may concerw: -
Be it known that I, WILLIAM PAUL RICE,
of Chicago, in the county of Cook and State
of Illinois,haveinvented certain new and use-
ful Improvements in Processes of Steeping
Grain; and I do hereby declare that the fol-
lowing is a full, clear, and exact description

thereof, reference being had to the accom-

panying drawings, and to the letters of refer-
ence marked thereon, which form a part of
this specification. |

This invention relates to a novel process of
steeping grain in a malt-house preparatory to
the growing or germinating process; and the
invention consgists in the matters hereinafter
set forth, and more particularly pointed out
in the appended claims. - |

Among the objects of my invention is to
shorten the time necessary for growing grain
on the malt-floor, toreduce the loss occasioned
by ungerminated corns, and to brighten the
corns, and thereby increase the value of the
product. For this purpose I propose to pass
aerated water or otherliquid intoand through
the mass of grain in the steep-tank, said wa-
ter being charged with the gas or gaseous mix-
ture, which is so finely divided that the par-

ticles thereof donot tend to quickly separate

or escape from the liquid, but remain in.the
body of the same for a considerable time, so
that said gas or gaseous mixture is carried to

- the corns of the mass uniformly, with the re-
sult of a uniform effect thereon, and by rea-
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son of the relative stability of the mixture of
gas and water time is given for the gas to act
upon the individual corns of the mass.
In carrying out the process I proceed gen-
erally as follows: The grain is delivered to

thesteeping-tank in anysuitable manner and

40

- through the mass of the grain in the steep-
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mixed with water before or after being dis-
charged into the tank, said grain being sub-
jected to the action of the water for the pur-
pose of softening the grain in the usual man-
ner before being spread upon the malt-floor
or otherwise grown or germinated. During
the process of steeping the grain the aerated
or gas - charged liquid is passed into and

tank. For the purpose of stimulating the
growth of the corns the gas or gaseous mix-
ture used may be air or pure or nearly pure

oxygen. By reason of the finely-divided state |

“ture.

of the gas or gaseous mixture the particles

thereof lose their buoyancy to such extent as

to remain mixed with the water for a consid-
erable time and in such state is carried by

the water to all parts of the mass of grain
and is given off from the water and lodges or
adheres in individual particles to the corns,
so that said gas or gaseous mixture may ef-
ficiently act upon the individual corns, ac-
cording the characteristic property of such
gas or gaseous mixtuare. * |

Any suitable means may be employed for
mixing the gas or gaseous mixture with the
water, and said gas or gaseous mixture may
be.commingled with the water either prior to

orafter the introduction of the water into the

steep -tank. I have herein shown one ap-
proved apparatus for carrying out my inven-
tion, which consists of a device in the na-
ture of an inspirating device comprising a de-
vice embracing a main body provided with a
through water-passage, one end of which com-

‘municates with a sourcesupplying water and

the other end of which is adapted to be con-

nected with a pipeleading to the steep-tank.

Said main body of the device is provided with
a branch having a minute orifice through
which is supplied the gas or gaseous mixture

to be commingled with the water passing

through the passage of said body, said branch
being adapted to be open at its outer ends to
the air or connected with any other suitable
source for supplying gas or gaseous admix-
Said gas or gaseous mixture is deliv-
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ered through said minute orifice of the branch

into the path of the stream of water passing

through the fitting and transversely to the

path of said stream, as herein shown,and is

presented insuch a small jet to the stream of

water as to be broken up by the current of
water into minute particles, as described.

As shown in the drawings, Figure11is a ver-
tical section of a steep-tank, showing an ap-

paratus applied thereto for carrying out my

novel process. Fig.2isalongitudinal section
taken axially through the gas and water mix-

ing device. Tig. 3is afragmentary axial sec-
tion of the branch D? of the inspirating de-

vice D. _ | .

As shown in said drawings, A designates a
steep-tank of ordinary construction having a
tapered lower end A',and at the extremelower
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end of said tapered portion of the tank is
formed a discharge spout or passage A2 which
18 provided with a sliding gate or valve AS,
the opening of which permits the discharge
of the grain from said tank. Grain is sup-
plied to the steep-tank through the upper
open end thereof, and a water-pipe Bisshown
as discharging through said upper open end
of the tank for supplying water to the tank
for steeping the grain. The tank is provided
at its lower end adjacent to the grain-dis-
charge passage A* with a water-discharging
pipe C, and a secreen ¢ is located between the

~ induction end of said water-pipe and the in-
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terior of the tank. Said pipe C is provided
to draw the water from the tank when it is
desired to change the water or when the grain
has been sufficiently steeped and the water is
to be drawn from the tank preparatory to dis-
charging the grain therefrom.
pipe C is provided with a cut-oif vaive (.

D designates as a whole the device herein-
before referred to for admixing a gas or gas-
eous mixture with the water to be passed
throughthebodyof the grain. Saiddevice con-
sists, essentially, of a tubular body D', which
is designed to be connected at one end with
a pipe E, leading from a suitable source sup-
plying water, and at its other end with a pipe
F, which communicates with the steep-tank.
As herein shown, said pipe enters the dis-
charge-passage A? at the lower end of said
tank. Said body of the fitting is provided
with a branch D? which communicates with
the interior passage d of said body and which
branch is provided with an orifice which is in
open communication with the atmosphere or
other suitable source for supplying the oas
or gaseous mixture. As herein shown, such
branch is provided at its outer end with a
plug D? in which is formed a minute axial
passage d', which determines the capacity of
sald branch. The inner end of said branch
communicates with a narrow annular slit d2,
surrounding said passage d of the main body
and communicating therewith, and through
sald slit the branch communicates with the
passage of the main body of the fitting. As

“herein shown, the slit is formed between the

adjacent ends of the sections of the body nor-

tion, which sections are connected by means
of a coupling-sleeve D%, whereby the size of

the slit d* may be varied.

In practice the pipe E, through which the
liquid is furnished to the device, is connected
with .a pump or other forcing apparatus of
sufficient eapacity for producing the required

pressure for delivering the water into and

through the mass of grain in the tank. The
gas or gaseous mixture is not required to be
supplied to the device under pressure, as the
stream of water passes through the body of
the device with such velocity as to draw the
alr through said branch. The air drawn

through the branch passes into the annular
slit d? in the body of the fitting and 18 deliv-

Said water-
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ered to the water-passage in a thin annular
sheet and in this condition is broken up by
the force of the water into the desired small
particles and intermingled with the water in

a uniform state or condition. The passage,
which determines the quantity of air to be
delivered to the stream of water, is made very
small, the size of this passage being in prac-
tice one-thousandth of an inch in diameter.
This graduated supply of air may be effected
at the outer end of the branch D? in which
event the passage d’ will be made so small as
to determine said supply, or said graduation
may and preferably will be effected at the
slit d?, in which event the plug D3 may be
omitted.

In the practice of this process, which has
eifected excellent results, the steep-tank was
made in the neighborhood of twelve feet high
by sixteen feet long, including the hopper at
the lower end thereof, and was supplied with
water through a pipe K about two inches in
diameter, which pipe communicated with ten
nozzles D, each delivering three gallons of
charged water per minute. The smallest di-
ameter of the passage in the device D was
one-eighth of an inch, and the water was
forced through the apparatus at a pressure of
about thirty-five pounds to the square inch.

I have found that a gas or gaseous admix-
ture which is commingled with water or other
liquid in the manner described will remain
suspended in the water for a considerable
length of time and does mnot pass rapidly to
the surface of the liquid and escape there-
from, as in the case where the air is forced
into the liquid in large quantities or is con-
talned therein in relatively large particles or
globules. As a consequence the minutely-di-
vided particles of air are carried by the water
to all parts of the mass of grain, so that all
parts of said mass is subjected alike to the
actlon of the gas or gaseous mixture. Assaid
minute particles of air come in contact with
the individual grains or corns they adhere to
the outer surfaces thereof and produce the
biological or other effect due to the peculiar
property of the gas or gaseous mixture being
used. If the water be mixed with the air in
particles of relatively large size, the bnoyancy
of said particles of air in the water will be
such as to rapidly carry the same upwardly,
so that said particles will pass the mass with-
out adhering to the individual corns in the
manner specified. Moreover, if such particles
of the gas or gaseous mixture be of relatively
large size they will tend to escape by reason
of their buoyancy directly through the mass
of grain in the shortest path and will not be
uniformly distributed to all parts of said
mass.

The principal effects of the oxygen on the
grain is to stimulate the unmatured corns, so
as to shorten the period of germination and
also to decrease the percentage of ungermi-
nated cornsin agiven quantity of grain, and
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‘therefore the loss due thereto.
ect of oxygen when used in a pure or nearly
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pure state is to bleach or whiten the corns,
and therefore mcrease the value of the fin-
ished product.

In the practice of my ploeess the O'ra,m is

delivered to the steep-tank'in the usual man-
ner, and said grain may be steeped for a suit-
able period to properly soften the same before

the admixtuare of gas and water is delivered

thereto to aerate the mass in aceordance with
my novel process, so that the grain will be in
proper condition to be acted upon by said
uas or gaseous mixture. The entire steeping
process may be effected, however, by the wa-
ter charged with the gas or gaseous mixture,
sald water being eonqtdntly delwered to the
tank and allowed to overflow therefrom.

The tank is provided around the upper
open end thereof with an annular overfiow-
trough Af, in which the water passed up-
wardly throucrh the mass of grain in the tank
overflows, Said trough is pmwded with a
drain-pipe A°.

It will be evident that the quantity of gas
or gaseous mixture used 18 relabwely small
for the reason that the same is so mmutely
divided, and thatall of the gas or gaseous mix-

- ture in the water is ﬂdvantageously Or 6Co-
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nomically employed. For this reason I am
enabled to use gases or gaseous mixtures
which would otherwise be prohibitive in their
cost owing to the wasteful use of the same
when mlxed with the water in relatively
large particles.

It is obvious that my improved process may

be employed for delivering a bleaching-gas

or gaseous mixture to the grain in the steep-

ing-tank and that the application of such
bleaching-gas is substantially the same as the
sumulatmg-gds before referred to.

It will be furthermore obvious that a hqmd
aerated by my novel process may be used in
many ways where it is desired to secure the
combined effect of the water and the gas or
where it is desired to carry minute partlcles
of a gas or gaseous mixture to the product to
be treated.

I claim as my invention—

A further ef- |

o

1. The improvement inthe process of malt- 50

ing grain which consists in steeping the grain
in a 11qu1d having suspended therein a free
oas Or a4 gaseous mlxture sald gas or gaseous
mixture bemg subd1v1ded SO mmutely that
the particles thereof do not escape quickly 55
from the liquid but remain mixed therewith
for a relatively long time. |

2. The lmpI'OVBd process of steeping graln
thh consists in passing 1nto and through

the mass of grain while in the steep-tank a 60

liguid h.:wmﬂ‘ suspended therein a free gas or
gaseous mixture which latter is in such a
mmutely divided state that the particles’
thereof remain mixed with the liquid and are

carried by said 11qu1d to a,ll parts of the mass 65

alike.

3. The improved process of steeping grain
which consists in passing into and throngh
the mass of grain while in the steep-tank a

liguid charfred with a gas or gaseous mixture 70

which is in such a mmutely-dlwded state
that the particles thereof do not escape
quickly therefrom, and which part.lcles are
free to adhere 1nd1v1dually to the corns of

the mass of grain at the temperabure and 75

pressure at Whleh the gas or gaseous mixture

is introduced into the llquld

4. The 1mproved process of steeping gram
which consists in passing into and through

the mass of grain while in the steep- t.ank a 8o

liquid and mixing with said liquid while in
the form of a qtrea,m and prior to the entrance
of the liquid to the mass of the grain, a gas
or gaseous mixture, said gas or gaseous mix-

ture being delivered to sald stream of liquid 85
in a minute jet and broken up by the liquid

so as to be mixed therewith in such minute
particles that such particles are carried by
said liquid to'all parts of the mass alike. -

- In testimony that I claim the foregoing as 9o
‘my invention Iaffix my signature, in presence
of two witnesses, this ]bth day December,

A. D. 1901.
WILLIAM PAUL RICE.

W1tnesses |
| WILLIAM L. HALL
- GERTRUDE BRYCE_.
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