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Tv all whom it may concern:

.1tizen of the United States, residing at Grand
Rapids, in the county of Kent and State of
Michigan, have invented a new and useful Ma-
chine for Steaming, Mixing, and Drying Grain,

~of which the following is a specification.

- My invention rclates to mprovements in
that class of machines for steaming, mixing,
and drying grain in which the orain is first
subjected to the action of steam in a closed ves-

- sel, thereby partially-or wholly cooking it, and
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from said vessel continuously and at
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- removal of moisture from the
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afterward in another vessel subjected to a mix-
Ing or stirring process, and also to the action
of heat and a current of air, whereby it be-
comes mixed and dried. - |

The objects of my improvements are, first,
to steam or cook the grainwith the least pos-
sible loss of heat by radiation; second, to pro-
vide means whereby more than one kind of
grain may be steamed at the same time in the

same vessel and the amount of treatment each

ray receive can be regulated independently;

third, to provide means whereby said grain
will be caused to pass into and be discharged
a uni-
form rate, and to regulate the quantity of each
kind of grain thus passing through said vessel;
fourth, to provide means whereby two or more
kinds of grain may be mixed in definite and
exact proportions, and such proportions regu-
lated and changed at pleasure; fifth, to pro-
vide means of drying the grain by exposing i
to the simultaneous action of heat and a cur-

rent of air; sixth, to provide the drying-cyl-

inder with a greater amount of heating-sur-
face, thereby increasing its capacity; seventh,
to utilize a carrent of hot air to accelerate the
> grain; eighth,
to provide means of removing the water con-
densed in the steam-space of the drying-cylin-
der, and provide against exploding said cyl-
inder by excess of steam-pressure. I attain
tkese objects by the mechanism illustrated in
the accompanying drawings, in which—
Figure 1 is a vertical section of the entire

device; Fig. 2, aplan of the steaming-vessel,

- with the hoppers and casing shown in dotted

5§D

lines; Fig. 3, a- cross-section of the drying-
cylinder on the line' 2; Fig. 4, a cross-section

-of thefeed-cylinders; Fig. 5, another eross-sec-

~on a larger scale than
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tion of the same, and Fig. 6 a plan of the dia- l

. | o ['phmgm and disk for dividing the _stea,l'ﬁing;
DBe it known that I, LUTHER V.. MOULTON, a |

vessel into two equal parts. Ifigs. 4 and 5are
the other figures of the
drawings, SRR ' -

out.

- Ais the stemniﬂgdwsse], which consists of
an outer eylinder, «, provided with a steam-

chamber, d, and covered with asbestus orothey
non-conductor of heat. It is also provided

with a cover, %, in which are openings 4 i3 to

admit the various kinds of grain. Said vessel
A 18 also provided with an inner cylinder, b,
diaphragms ¢ ¢, and diaphragm and disk ¢’
By means of the cylinder b it may be divided
into two unequal parts. By adding the dia-
phragms ¢ ¢ the space between a and b will be

| divided into two €qual parts. By removing b

and ¢ c-and inserting ¢’ the entire vessel “will
be divided into two equal parts, and by re-
moving ¢’ the interior of « fornis a single ves-
sel. In cach instance the entire vessel or each
subdivision, as the case may be, is properly

Similar letters refer tosimilar parts through-
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connected with the hoppers L &k k' and feed-
cylinders BBB. Iamthus enabledto operate

upon.from one to three kinds of grain at the
same time. . The pipes ¢ are closed at the bot-
tom and perforated along their sides.and con-
nected with thesteam-chamber d.  Steam, be-
ing admitted through the pipe f, will fill the
space d and pipes ¢, and, flowing from the per--
forations in the said pipes, will rapidly heat

and cook the contents of the vessel A. The

pipes g are similar to the pipes ¢, but are con-
nected directly to f, thereby enabling . me to
independently regulate the supply of steam ad-
mitted to the inner cylinder, d. - ,

k -are conical hoppers under. the vessel. A,
which serve to conduct the contents of either
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the entire vessel A, or of its various subdivi- -

sions, as the case may be, to the cylinders B.

Said hoppers £ terminate in suitable square.
- openings, and are provided with eoncave ex-

tensions, as shown at I’ in Fig. 5. . These ex-
tensions serve to prevent the escape of the con-
tents of the hoppers &, except as carried out
in the chambers of the cylinders B as they re-

B are feed-cylinders, which revolve with the
shaft 0. Kach consists of two parts, I and m.
m 1s fixed securely upon the shaft o, and is
chambered, as shown in Figs. 1 and 4, 7 is
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loose on said shaft, andis chambered, as shown
in Figs. 1 and 5, the result being that when A
is slipped over m the two combined constitute
a solid eylinder, and as I’ isremoved the cham-
hers in m are opened to receive the contents
of the hopper I, which, by the revolution of

said eylinder B, will be discharged 1nto the |
trough I with regularity and precision. Lam-|

thus enabled with certainty to determine the
exact amount of grain passing through the
vessel A or each of its compartments, as occa-
sion may require. As the grain enters at the
top and is discharged at the bottom of theves-
sel A, it must necessarily receive uniform treat-
ment. As the cylinders B revolve with the
same relative speed, I can Dby theirrelative ad-
justment determine the (uantity discharged

by each. T am thus ebabled to mix the grain

in any desived proportions.

n - narve guide-rods, which are forked at
their upper ends in such form as to engage

with the grooves in the hubs of I ', Said
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‘adjustment of all the cylinders B.

cnide-rods are held in position by the rods p
p*. < slides freely on p, and is actuated by
p=, thus providing for the independent adjust-
ment of the eentral cylinder, B. Kither of the
other guide-rods » may be arranged In like
manner, thus providing for the independent

I is a troughto conductthe grain discharged
by the eylinders B to the drying-cylinder K.
Said trough may be perforated to allow any
water to escape that may drip from the vessel
A. If desirable, separate troughs may be ad-
justed under the cylinders B, leading to sepa-
rate eylinders or vessels.

(¢ is a casing, which supports the vessel A,
shaft o, and one cnd of the eylinder I, and

algo serves to retain the current of air from
said eylinder and conduet it away by means

of a pipe attached at H'. In one side of C 1is
1 circular opening, around which 1s fixed the
rim or flange ¢, which serves as a journal for.
the e¢ylinder X, which is actunated by the shaft
o and gears D D" ,

1§ is the drying-cylinder, and consists of a

¢ylinder, », mounted so astorevolve freely on

the rims or flanges ¢ and ¥, and also with the
discharging end lower than the receiving end.
Said eylinder » is also provided with buckets
s. Ttach bucket is nearly a complete cylinder.

A. portion of its circumference 1s lett open, as |

shown, and the sheet of which said bucket 18
composed is turned back upon the outside of
and extended to the opening of the adjoining
bucket, where the edges of both are secured
to each other, so as to be steam-tight. The
curves of the buckets saresuch that the steam
is allowed to penetrate between them and heat
their entire surface. Iam thusenabled to ob-
tain a large amount of heating-surface within
a given cylinder. '

{ are steam-pipes placed within the buckets

s, to aid in heating the contents of said buck- |-
ets. Said buckets and pipes may he made of | lows:

corrugated metal, thus still further Increasing
their heating-surface.

|
l
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" aré h(}llow- diaphragms or heads with eir-
cular openings v in their cenfers. Said dia-
phragms serve to distributé the stcam to the

pipes ¢, and also to the inclosed spaces between

the buckets s and the eylinder ». They also
serve to prevent the eseape of the.contents of
the buckets s at their ends.- -

0 w* are steam-pipes for supplying steamto
the cylinder k. | .

T is a casing which serves to support the
lower end of E, and also to receive the grain
discharged from E. It also serves to conduct
the current of air from the pipe H to the eyl-

inder E. Said casing also supports a gland,

G, to the outer part of which the pipe w” 1S
firmly secured, and within the inner part of
which the pipe w revolves. The packing @
sérves to prevent the eseape of steam. The
valve z serves to remove the water from the
steam-space of the cylinder B. Said valve 18
closed by a spring, and is opened at each revo-
Iution of the cylinder E by coming in contact
with the adjustable bar «. Said valve zalso
operates as a safety-valve for thecylin der I
As the pressure of stcamn exceeds the resist-
ance of the spring, the valve opens and allows
the steam to escape. | -

" H is a pipe, which may be supplied with
either hot or cold air by means of any conven-
ient deviee. =~

The operation of the eylinder I isas follows:

'As the grain is discharged from the trough 1,

it falls into one of the bunckets s. Asthesald
cylinder revolves, the grain is carried to 1is
upper part, where it is discharged from the
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bucket s and falls across the axis of said cyl-

inder, thus becoming separated and exposed
to the eurrent of air, and also becoming mixed.

105

The grain falls into a bucket at the lower side

of the eylinder, and the operation is repeat-

ed. In consequenceof the inclination of the

axis of the cylinder E,the grain falls a little
nearer the lower end of said cylinder each
time, until eventually it is discharged into
the easing F, from which it can be conveyed
away in any convenient manner. ‘The me-
chranical action of the cylinder Ii, the heab
imparted to the buckets s and pipes f, to-

| ether with the current of air passing through
| said eylinder, result in rapidly drying the

grain. | -

- By excluding steam from A, wet grain may
be dried, or grain in ordinary condition kiin-
dried without cooking. By a strong blast of

licht impurities may be removed. 3y slight-
ly steaming wheat or other grain in A and
drying it in X, the flouring qualities of such
orain may be improved. ,

I do not Hmit the use of my machine to the
treatment of grain exclusively, but claim its
use for steaming, mixing, drying, or cleaning
any suitable materials. s
‘What I claim and wish to secure is as fol-

1. A machine for mixing, steaming, and dry-

| ing grain, consisting of upright cooking-vessel
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air through the pipe H, smut, dust, or other
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A, constructed and arranged as above de- | vessel A , hoppers £, shaft o, eylmdels B, gears

chrlbed hoppers kk k, feed-buckets m m m, | D D, and cylmder E. 2C
. trough I and longltudmftl drying-cylinder D 7. Oyhndrlca,lly shaped bucketss, eonstruct
arranged substantially as described, and for | ed of a continuous sheet of metal formed, fold-
5 the purposes set forth., - - | ed, turned back, and secured as .Spemﬁed in
2. In combination with cylinder A, the combination with cylinder E. |
steam-chamber d and pipes e. 8. Incombination with eylinderr,the pipest. 25
3. In combination with eylinder A, cham- 9. In combination with the buclxcts s, the
ber d, and pipes e, the cylinder b, and the pipes f.
10 pipes g. 10. The combination of buckets s, pipes {,
4, The cylinder A and the h0ppers Lk L, in | and diaphragms .
combination with the' eylinder b. 11. The combination of cyhndel buckets 30
5. In combination with the shaft o, the feed- | s, pipes ¢, diaphragms », and pipes fw
cylinders B B B, consisting of the artsZand | -
5 m, aiid ThéTods p p* and ngnx n, a,1rlz,nged sub- [ . LUTHER V. MOULTO\T e 8]
%tantlally as described, and for the 1)111pose<;  Witnesses: -
above set forth. o LYMAN G. BIGELOW,
6. The combination of :stmmmn or Cookmﬂ' | WM. T. DYER.,
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