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_.TQ all whom it may concerrn.:

"UNITED STATES PATEN T OFFICE.

e,

il i

MOSHER A. SUTHERLAND OF 1\TE‘W YORK, N Y

GRAIN DRIER

SPECIFIGATION formmg' pa,rt of Letters Pa.tent No 294 287 dated Februa,ry 26 1884
| Appllc"ttmn ﬁ]ed M&rch 4, 1882 (No model ) ' : -

Be it known that 1, MoSHER A. SUTHER
LAND, of the city, county, and State of New
York have invented certain Improvementsin
A]_J]_)"Ll&tlls for Drying Grain, Malt, Brewers’

Grains, &c., of which the fo]lowmg is a specifi-
~ cation.

This invention comprlses a novel combma-
tion of parts, whereby is produced an efficient
and easily- 0perated apparatusfordryinggrain,
malt, brewers’ grains, and other substances
for the preservation of which the removal of
large percentages of water 18 required.

qule 1 is a vertical sectional view of an

apparatﬂs constructed according to my said
“invention. Iig. 218 a top view of one of the

- endless belts included in said apparatus, and

20

~Hi1g. 3 18 a vertical sectional view, on a larger

Smle, of a portion of one of said belts
A Is a vertical trunk, of any desired hori-

zontal area, and of a helght sufficient to ac-

| eommod&te the operative parts hereinafter
- described, and situated therein. B are hori-
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- belt next below the same, so that the mate-

-zontal belts, each -of which runs over two

drums, ¢, and each of which 18 provided with
any smtable number of supporting-rolls, &', ar-

ranged to sustain the upper portions of the
belts against the weight of the material placed
thereon. These b_elts have severally the re-
volving motion indicated by the several ar-
rows in the drawings—that is to say, each belt
runs in a direction opposite to that of the
others immediately adjacent thereto—and the
belts are staggered—that is to say, that (with

the exception hereinafter noted) one end of
each belt1s placed over the end portion of the

- rial passed off from the belt above will fall
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upon the belt below, in order that the material

may pass from one to the other of the said belts

“throughout the series thereof. Interposed

between“ two of the belts is a hoppel U, below |
_mateual or Stlbstance to be.dried, is poured -

which is a crushing or disinteg mtmg cy lmder

D, and concave E, it being pr eferled that the

cylmdel and concave be provided with inter-
meshing teeth, and that the hopper C be ar-

ranged %0 1eoewe the material from the belt.

above, while the cylinder and concave are so

placed as to delwel the mateual to the belt

below.

Placed in smtable relation with the trunk
A, is the outlet-flue F of a furnace, H', of any
Smtable construction, which said flue commu-
nicates with the 1111613 of a fan-blower, G,
through the center side openings, ¢, the “out- 55
let of the said fan-blower commumcatmg with

| the lower end of the trunk A. The flue F

may be provided with an opening, £, through
which the outer atmosphere may pass. The
0per&t1011 of the fan-blower G throws the hot 60
gaseous products of combustion from the flue -
B into the lower part of the trunk A, from
which the said hot gaseous products of com-
bustion rise by their own buoyancy and draft
through the said trunk A to dry the material 65
as the same passes upon the belts B and from
one to another of the said belts. The object of

'--.admlttmg atmospheric air through the open-
ing f into the flue I, and thence directly into .

the trunk A, is to reduce the temperature of 70

‘the hot gaseous products of ecombustion when

the same is found to be higher than is desirable -
or necessary for the drylng of the material.
The belts B are made of wire-cloth or of perfo-
rated sheet metal. The sheet metal or wire- 75
cloth, as the case may be,.becomes heated to

the Same temperature as ‘that of the hot pro-

duets of combustion aforesaid, and, being in -

immediate contact with the material to be
dried, raises the temperature thereof simul- 8o

taneously with the action thereon of, the hot

gaseous products of combustion passing up

through the perforations or interstices of the
perforated sheet metal or wire-cloth, as the
case may be, and thereby insures a much more -85

| rapid and effective drymg action than would

be possible with endless belts of non- metajlhc,};_
material, and void of perforations or openings-
through Wthh the hot products of combus-

tion can pass into 111t1mate contact w1th the 9o
‘material to be dried.

The grain, malt, brewers’ grains, or othel |

into a hopper, I, above the trunk A, and

| by an endless apron, I, is carried to and g5 °
“deposited in a chute, J, coming from which it
- flows or passes to the uppermost of the belts: .

B. The rotation of this belt deposits the said -
substance or material upon the belt below,
whleh la,ttel deposits the material in the hop- 100
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per C, from which it passes between the cyl- 1 to send such products of combustion in a col-

inder D and concave I, which disintegrates
and powders any lumps which may “have
formed in the material during or before the
previous stages of the operation. This 18
effected by pﬂ‘OVldll]O the cylinder with teeth
or beaters to receive the material from the
hopper G, and break up any Inmps and per-
fectly loosen it, carrying it against the con-
cave ld and delivering 1t upon the endless belt.
For this purpose the hopper 1s arranged to
receive the material from the end of the belt
above moving toward the hopper, which 18
placed against the inner wall of the trunlk,
while the concave delivers the material upon
a belt below moving from the concave.

It will also beunderstood that, in lieu of the
hopper C, the back of the coneave may be
elongated, to form, in conjunction with the

opposite surface of the disintegrating-cylinder

D, a suitable directing device to guide the
grams or material between the said cylinder
and concéave. From the cylinder D and con-
cave I the pulverulent material passes from
one to another of the belts B until it reaches
the bottom of the trunk A, where, falling

~upon the 1nelined floor Ik, it descends to the
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outlet-opening L.

Tt is of course to be understood that rotar Y
motion is to be given to the belts B, and also
to the fan-blower G, by suitable Delts and pul-
leys, or other appropriate means. ‘Where the
trunk A 1s of sufficient height and appropri-
ate proportions,the natural ascensive force or
draft of the hot gaseous products of combus-
tion will be sufficient to carry the same up-
ward in requisite volume and degree through
the said trunk A; but under other condmon&,
when this ascensive foree 1s iound to be in-
sufficient, the use of the fan-blower G is req-
uisite, or, at least, desirable, in order to give
sufficient 131}1d1t3f of moveme.nf to the ‘lscend
ing hot gaseous products of combustion.

Tt 18 to be understood that the fan or blower

umn through the substance without divert-
ing its duect ascent, as contradistinguished
from a process i1 which the substance is moved 70
in layers in one direction, and air heated by
pipes or other artificial means, is moved
overit in a circuitous course. In my process
of utilizing the waste products of combus-
tion T effect at least seventy-five per cent. In 75
saving in the cost of fuel, which is a matter
of the last importance in the treatment of
brewers’ grains, which are, to a great extent,
a waste 1)1*0(111013 of the brewery, and which
is made a valuable feed by my cheap pro-
cess. By the meansdescribed the superfluous
moisture may be rapidly, cheaply, and con- |
veniently eliminated from damp grain, from
malt, brewers’ grains, and from other like sub-
stances.

It is obvious that when the blower is not
used there will be an inlet-passage in the wall
of the trunk, through which hot products of

80
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| combustion pass fm_m the furnace into said

trunk.

I claim—

1. The combination, in apparatus for dry-
ing malt and bre wers orains, of a substan-
tl%lly closed vertical flue or trunk open at
the top for a direct draft, and having a bot- g5
tom opening, L, and a series of perforated
endless aprons, with a furnace and a blower
arranged to :mJeet the hot gaseous products of
combustion into the bottom of said trunik, sub-
stantally as deseribed, for the purpose speci-
fied.

2. An organized apparatus for drying grain,
malt, brewers’ grains, &c., composed of the
following elements, viz: a flue or vertical
chamber open at the top; connected with a
suitable furnace, to receive the hot gaseous
products of combustion therefrom, a series of
perforated endless aprons arranged within
said flue or chamber to transmit the material
to be dried fromone tothe other of said aprons

go
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18 so arranged as to draw the hot gasecous pro- | successively from above downward, and sub-

ducts of combustion flOIll the rear portion of
the furnace.

It 18 1mportant in my process of treating
grain, malt, or brewers’ grainsto dry and pre-
serve 1t, that the heat be derived direct from
the furnace in the dry gaseous produects of
combustion to obtain the necessary economy
in the fuel. |

It 1s also 1mportant that in using the dry
products of combustion the top of the drying-
trunk should be open, to give a free outlet to
the produects of combustlon and a good draft,
it being unnecessary in my process to retard
the heat, but, on the contrary, to give a contin-
uous and direct ascent to the products of com-
bustion and causethem to passdirectly through
the substance, moving in thin layers aer oss
the ascendmn* current of Lot oases.

The impor fant advantage of this process is
that I am enabled to use the waste products

jected to the action of the gaseous products
of combustion, a blower arranged to inject the
hot gaseous products of combustion into said
flue or chamber, and deviees, substantially as
described, for Sepmatmw or dlsmte orating the
material whlle subjected to the actmn of said
products of combustion, all substantially as
and for the purpose herein set forth.

3. An organized apparatus fordrying grain,
brewers’ grains, &ec., composed of the follow-
ing elements, viz: a flue or vertical cham-
ber open at the top, connected with a suit-
able furnace to receive the hot gaseous pro-
ducts of combustion therefrom, a series of per-
forated endless aprons mmnﬂ'ed within said
flue or chamber to transmit the material to be
dried from one to the other of said aprons
successively from above downward, and sub-
jected to the action of the gaseous products
of combustion, and a blower arranged to inject
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of combustion direct from any furnace, and | hot gaseous products of combustion into said
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ﬂue or chamber 2 valve and inlet-passage, 1 less fommmated aprons ar mnged W1th1n and

‘so placed as to cont1 ol the admission of air to
the flue,and devices,substantially as deseribed,

for separafting or dlsmteo‘ratmn* the ma,terlal;

‘5 while subjected. to the action of said products

~ of combustion, all substantially asand for the .

purpose herein set forth. |
4. The combination, in apparatus for dry-

ing grain, of a flue or vertical trunk open at-

10 the top, a furnace connected with.it at the

bottom to deliver the gaseous products of com- |
bustlon into said flue or trunk, a series of end- |

T

across said flue to transmit the material to be

|-dried and to allow the hot products of com-
bustion to pass directly through the moving -

substance, with means substantlally suchasde-
seribed, for Separatmg and disintegrating the

| material while subjected to the action of said

products of combustion.
| MOSHER A. SUTE[ERLAND
Wltnesses :

- TaomAs E. CROSSMAN

- ROB’I‘ W. MATTHEWS
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