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To all whom it may concermn:

Be it known that I, LiymAN SMITH, of Kan-
sas City, in the county of Jackson and State of

Missouri, have invented certain new and use-

ful Improvements in Grain-Silos; and I do

- hereby declare that the follewing is a full,clear,

10

and exact description of theinvention, which

will enable others skilled in the art to which 1t

appertains to make and use the same, refer-
ence being had to theaccompanying drawings,

~ and fo the letters of reference marked thereon,

L5
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which form part of this specification. |
This invention hasTelation to the storage of

orain in large quantities, and preserving it

trom fermentation or heating. . The storage-

tanks may be termed ‘‘silos,”’ buf ordinarily.

‘“ orain-storage’’ will be better understood.
Grain is now stored in large quantities orin

bulk in whatare known as ‘‘grain-elevators,’’

which are generally located on wharves on
water-fronts, where ships have easy access, for
loading cars, canal-boats, and the like. The
wharves or ground upon which theseelevators
are erected are very costly, and the buildings
themselves are expensive both in first cost and
in repairs, running up into the hundreds of
thousands, and add largely to the cost of stor-
age. They are also hundreds of feet high in
the air, which renders it expensive to elevate
the grain to such a height; but the greatest
cost 1s in the fact of the waste of grain in this
mode of handling, and the unsatisfactory mix-

- ture of grain of different degrees of value and
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quality. , . |

The object of my invention is, In a great
measure, to do'away with this expense and to
facilitate the handling of grain,and to preserve
it from heating, sweating, and consequent fer-
mentations. -

My present invention is animprovementon
my Patent No. 305,976, which is mostly appli-
cable to storage for railway-cars, in which the

ears are run alongside the storage-bins, which

bins are connected by conduits common to all
tanks; but in this instance this tank is inde-
pendent and complete in itself, although two
or more may be connected at the bottom for a
certain purpose, as will be more fully herein-
after described. - ) SR
Where very large tanks are used, they are
divided into sections, either to store grain for

| different persons or to store different qualities;

but in floating hulls—say, two hundred feet
long, twenty-five deep, and fifty feet wide—
they are necessarily made in sections, the di-
visions forming brace-stays, which are prede-
termined to certain dimensions beforehand;
but, preferably, I divide it into eight trans-
verse sections. Thesein turn are centrally di- -
vided by a longitudinal division. These sec- 60
tions and divisions are properly supported by
angle-irons. Ifachsectionis caleulated to hold
twelve thousand five hundred bushels of grain,
or an aggregate of two hundred thousand
bushels, in a - condition safe and free from de- 65
structive and deteriorating influences. The
hulls and tanks being wholly constructed of
iron and non-combustible material in such a
manner as to be air and water tight, the grain
is thus safe from fire, heat, and water.

The importance of this invention cannot be
too strongly stated, when it is known that piers
have to be run out into the stream to a con-
siderable distance at a very heavy expense and
where they are generally in the way of navi- 7j5
gation, The piles npon which the piers are |
built are also expensive to drive; and when
driven are almost immovable, should that be
desirable, and they are therefore generally .-
abandoned, instead of being removed, and 8o
thus obstruct the passage of boats and the |
like. | - o

Now, in addition to the cost of the piers, the
cost of erecting elevators and places of storage
on them make the total so great that a large 85
percentage is added to the cost of the grain.
Furthermore, there are numerous places where
floating hulls may be located entirely out of
the way, in which millions of bushels of grain
may be stored. -There isno expense of wharf- go
age or repair attached to these places. There- -
fore the grain, being more economically han- .
dled and stored, can be sold much cheaper,
and hence benefit the consumer as well as the = .
producer. - - o 05.

It often happens that ships, to either load or
unload a cargo of grain, have to wait a consid-
erable time before they ¢an reach the elevator,
(old style,) on account of other ships being in
their way, and this valuable time consumed in 100 -
waiting is wasted.  With my system of stor-
age, hulls lying in the stream or in near prox-
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- valuable extent.

IO

3 cost of haudlmg_, in the old way the advmntage

20

30

. ber 28, 1882, and July 28, 1885, fortmnsferung
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ored and left there any indefinite time.

‘tended to be set on the ground near the water-

‘barge.

‘their apex I locate a cap or nozzle, 3, for at-

imity to it, the ships can readily approach and
load and u nload without being in each other’s
way. This storage-hull can be floated into
shallow water When_ the tide 18 high and anch-
Thus
positions otherwise useless are utilized to a
Every one knows the cost
and expense of wharfage, and also knows it is
too expensive for Stomge and when used for
that purpose it greatly adds to the cost of the
material to be stored; and when the storage is
considered by the millions of bushels it will be
readily seen thatthe aggregate cost 1s immense,
and when this is considered and added to the

of my system is apparent.

Having given an outline of my system I will
proceed to deseribe lh 1n detail, I‘Efelllllﬂ to
the drawings.

Figurel, Sheetl is o view in perspective of
an Ordmmy wharf or platform with a series
of grain tanks in position, also my transfer-
barge and a ship in position to be loaded. Fig.
2 1s a tank made with a view of holding one
hundred thousand bushels of grain, and is in-

front, where it is “IGCGHSlbIB by the transfer-
(Shown in Fig. 1.)

The same letters will indicate like pfuts
throughout the ﬁgmes of the drawings. A
lepresents a ship in the act of being loaded;
B, the loading, weighing, and transfer barge
provided with my invention patented Novem-

grain.

C is a series of tanks arranged on a water-
front and resting on the ground and projecting
through a plabfm m, D. Their capacity may
range “from twenty- ﬁve thousand to one hun-
dred thousand bushels of grain.

E 1s the roof or cover, which is properly
braced and provided with man-holes F. At

tachment of hose for drawing off the air after
the tank is closed. 'The object of drawing off
theair and producing a partial vacuum is fully
set forth in my Patent No. 305,976, dated Sep-
tember 30, 1384, which contains, among others,
the following sentence:
this invention is todry and improve the grain
while in storage by exhausting from it all
moisture, dust, and other foreign substances;
and, farther, by forming a vacuum in the bin
or other place of storage, whereby the grain-

““The third object of |

1nsect is destroyed for want of air, which is
essential to maintain animal life,”’
Now, thisinvention goes further, and, in ad- |

355,480

dition to creating a partial vacuum, I intro-
duce, preferably at the bottom, carbonic-acid
gas, and this, together with w1thdrawmg the

alr out of the silo or tank, forms the gist of

my invention.
1 have discovered that Vegetable matter in

bulk generates more or less carbonic-acid gas,
and when supplied with oxygen creates fer-

mentation, and in.time this fermentation de-
stroys the grain; but, on the other hand, if the
air 1s withdrawn and prevented from enter-
1ng the vessel, the gas generated will be bene-
ficial, instead of, as formerly, an injury; but

‘to be certain of having this gas in sufficient

quantities, I draw out the air, as above de-
scribed, and mtroduce at the bottom, through
perforated pipe H or other approved means,
carbonic-acid gas, which finds its way through
the body of the grain and takes the place of
the air which _has been pumped out. The ef-
fect of this gas on the grain is to keep it dry
and sweet, and prevent it from sweating or
being musty. It will also destroy any insect
that may find its way into the grain. Rats or
mice would never enter such tank, and if so,
they could not live therein.

The subject-matter embodied in the method
of admitting carbonic-acid gas to the silo, with
or without a vacuum, will be embodied in a
separate application; also, the construction
and arrangement of the hull or floating barge
with certain compmtments fm the purpose
specified.
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Having thus described my invention, what I

claim as new, and desire to secure by Letters

Patent of the United States, is as follows:

1. T'he combination of two or more tanks or
silos, preferably made of steel plate, nozzles
terminating inside their tops, whereby theair
18 exhausted from the tank or silo, pipe-con-
nection at the bottom of the tanks or silos,

and means for introducing carbonic-acid gas

through said connections, for the purpose set
forth.

2. Inagrain-silo, substantlally as described,
the combmatmn of a receptacle provided with
a filling-orifice, an exhaust-port at or near its
apex, pipes located at its base, and means for
exhausting the air and supplying carbonic-
acid gas, for the purpose set torth.

In testimony that I claim the: foregding as

my own I affix my signature in presence of two
witnesses.
LYMAN SMITH.

Witnesses:
O. E. DUurry,
WILLIAM FITCH.
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