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1o all whom it may corcern.:

Be 1t known that I, JAMES MCDANIEL, of
Minneapolis, IIemlepm county, I WImneseta
have invented certain new and useful Im-
provements in Grain-Driers, of which the fol-
lowing is a specification.

This invention relates to improvements in
devices designed for use in drying grain, and
particular ly for drying wheat afterit has been
passed through a washing device for remov-
ing smut; mld the objects I have in view are
to] provide a machineof this character having
! lm ge capaclty ::'md in which the wheat or

space 01’ t1me to pl Owde a machme of thls
character that is readily put together or taken
down when desir ed, and to pr 0V1d6 a machine
of this character in which the grain is first
subjected to a current of hot air and then to
a current of cold air and in which the pas-

sage of the grain into and from the machine
18 autematwally regulated.

The invention consists generally in the con-

structions and combinations hereinafter de-
scribed, and particularly pomted out in the
¢laims.
In the accom) panying drawings, forming.a
part of this specification, Figure 1 is a verti-
cal section of my improved 11’1&(,111119 g, 2
18 a transverse section taken above the feed~
regulating valve and showing the construc-
tmn andl mmnwement of sueh valve. Fig. 3
1S & tmnsvelse section on line z « of FI‘D‘ 1,
showing the angle-irons arranged between
the twa cylinders for the purpose of properly
Fig., 4 is a detail
view of the removable cyhndel Fig. 51is a
detail view showing the means for securing
the edges of the 1emovable cylinder after it
has been placed in position in the device.
Ifig. 6 is a transverse section on line 4 7 of
Fig. 1, showing the pipes for conducting the
cold air fr om the lower fan through the hop-—
per and into the interior of the devme Kig.
7 18 a detail showing the preferable arrange-

‘ment of the perfor amons that are pmVlded 1n

the inner and outer cylinders.

In the drawings, 2, 8, and 4 represent the
floors of the 1111].1 elevatm or other building
in which the device is plaeetij and, as. here
the device is arranged to extend

Llnounh three stories of the bm_ldlnfr, al- f,..,rmnwement ShOWIl in detail in Fig.

[ though; if preferred, the device may be all

arranged upon one floor or in any other suit-
able relation to the building in which it is
located. A perforated cylinder 5 is provided
near its upper end with a shoulder or angle-
iron 6, and this cylinder is preferably ar:
ranged todrop throughthe floor4,soastohave
the angle-iron 6 rest upon said floor and sup-
porting sald cylinder. Above this eylinder

18 another eylinder 7, preferably imperforate

and provided with the angle-iron 8 near its
lower end, and the end of the cylinder 7 pref-
erably fits into the upperend of the eylinder 5,

and the angle-iron 38 rests upon the top end of
the eylinder 9, and thereby supports said cyl-
inder in position.  The ceylinder 7 is also pref-
erably provided with the wirescereen 9, extend-
ing transversely across if, and also with the
regulating-valve, comprising the two curved
pivoted plates 10, mounted u pounrods orshafts

11, that are supported in bearings in the wall

of the cylinder 7, and said pla,tes are also pro-
vided with levers 12, connected by links 13
with an adjustable connecting-rod 14, which
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extends above the eylinder and has its upper -

end connected to the lever 15. The opposite
end of this lever is connected to the rod 16,

which extendstothelowerend of the drier &md
i1s connected by means of a rod 17 with the dis-
charge-valve 18, located in a suitable spout
19, as shown in FKig. 1. This valve is ar-
1’-anﬂ'ed to &utomamcally govern the flow of
grain from the machine and is in turn auto-

8

matlca,lly controlled by the valve-plates 10

10, as hereinafter described. The cylinder

7 is preferably provided with a top 20, and
this may furnish a support for a bearing 21
for the lever 15. A spout 22 is preferably ar-
ranged to conduct the grain to the center of
the upper end of the cylinder 7, where it falls
directly upon the inner surface of the valve-
plates 10 10. Within the cylinder 5 I prefer
to arrange a cylinder 23, whose upper end is
Substanblally at the same height as the upper
end of the cylinder 5, and this cylinder pref-

erably extends to a pomt near the floor 5 and

to a transverse head or partition 24, which is
provided with a central opening and with a
cover 20. T'he cylinder 23 is preferably per-
forated throughout its entire length, the per-
forations bem preferably of the form and
7, and
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it 1s provided at suitable intervals upon its |

inner surface with the angle-iron rings 26,
the lower one of which forms a Dearing or
rests upon the transverse partition 24. The
cylinder 23 is of less diameter than the cyl-
inder 5, so that a space, preferably an inch
and a half, in the machine as actually con-
structed is left between the outer surface of
the cylinder 23 and the inner surface of the
cylinder 5, and for the purpose of holding
these cylinders in the correct relation to each
other I prefer to provide a series of vertical
angle-iron strips 27, (see Fig. 3,) that are se-
cured upon the inner surface of the cylinder
5 and extend in vertical lines between said
cylinders 5 and 23, the length of these angle-
irons being substantially equal to the length
of the ¢ylinder 5. Tfor convenience of illus-
tration the cylinder 23 is broken off at the
center in Ifig. 1 of the drawings; but it will

‘be understood that this c¢ylinder in actual

practice will be of considerable length and it
may be of any desired length. Above the
cylinder 23 and preferably fitting onto the
upper end of said cylinder is a suitable cone
23, and to this is preferably secured the pipe-
elbow 29, the lower end of which is arranged
centrally within the cylinder 23 when the
cone 23 18 1n position, as shown in Fig. 1.
The outer end of the elbow 29 is preferably

just within the cylinder 7, as shown in Fig.

1. Afan 30is preferably arranged in a suit-
able casing 31 and mounted, preferably, upon
the -floor 4 and near the cylinder 7. The cas-
ing-31 of this fan is provided with the exit-
spout 52, which is arranged opposite an open-
ing inthecylinder 7, and apipe 33 is arranged
to slide on the pipe 32 and to make connection
between said pipe 32 and the pipe-elbow 29, as

shown in IFig. 1 of the drawings. With thisar--

- rangementwhen itisdesired to disconnect the
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fan from the drier the pipe 33 is slipped back
on the pipe 32 and is thereby disconnected
from the pipe-elbow 29. When the parts are
in this position, the lever 15 being uncoupled
from the rod 16, the cylinder 7 may be lifted
off the cone 23. The pipe-elbow 29 maythen
be lifted off from the end of the cylinder 23,
and the cylinder 5 and the eylinder 23 may
then both be removed, preferably by lifting
them up through the opening in the floor 4.
As above stated, the cylinder 5 is preferably
quite short, and below said cylinder, sur-
rounding the cylinder 23, I prefer to arrange
the removable cylinder 34. This eylinder is
preferably perforated throughout; andit is
preferably formed of galvanized sheet metal,
so that it may be put around the eylinder 23,
and 1t 18 then secured in position by having
its edges brought together, as shown in Fig. 5,

‘with angle-irons 85 placed upon the opposite

sides of said edges and bolts 36 put through
sald angle-irons and said edges of the cylin-
der. A cylinder 37, corresponding substan-
tially to the eylinder 5, provided at its upper

end with angle-irons 38, is arranged below

the cylinder23, and it is preferably supported

by means of said angle-irons upon the floor 3,
through which 1t extends. The cylinder 37

18 preferably substantially the same length

asthe cylinder 5, and the lower end of the cyl-
inder 34 1s carried around the upper end of
sald cylinder 37, as shown in Fig. 1 of the
drawings. The cylinder 37 is preferably
short, extending only a short distance below
the floor 3, and within it is arranged a verti-
cal series of angle-irons 39, corresponding to
the angle-irons 27, arranged within the cyl-

inder 5, as shown in Fig. 3 of the drawings.
Within the eylinder 37 is a cylinder 40, whose

upperend,provided with an angle-iron 41,sup-
portsthedivision or head 24, and the lowerend
of the cylinder 40 rests upon a division or
head 42 at the lower end of the drier. An
outer eylinder 43 is arranged outfside of and
below the cylinder 37 and outside of the cyl-

‘inder 40, and its lower end is supporfed upon

an angle-iron or ring 44, that is arranged be-
low the upper end of the imperforate cylin-
der 45, that rests upon the floor 2 and within
which 1s arranged the hopper 46, that dis-
charges into the pipe 19. The cylinder 45 is
provided with the inlet-pipe 47, and the fan
43, arranged in a suitable fan-casing 49, is

| provided with a discharge-pipe 50, and the

pipe 81 is arranged to slide upon the dis-
charge-pipe 50 and to make connection with
the pipe 47. TIfour upright pipes or tubes 52
extend from the space within the cylinder
45 and below the hopper 46 up through said
hopper and through the head 42 into the space
within the c¢ylinder 40, as shown in Fig. 1 of
the drawings. The cylinder 43 is preferably
constructed in the same manner as the cyl-
inder 34 and 1s adapted to be placed in posi-
tion and secured by having its edges connect-
ed by means of suitable angle-iron strips and
bolts, as shown in detail in Fig. 5.

The cylinders 5, 23, 34, 37, 40, and 43 are
all perforated, and the style of perforation

~that 1 prefer is that shown in detail in Iig. 7

of the drawings, although it will be under-
stood that I do not limit myself to any pre-
ferred style, arrangement, or size of perfora-
tions. - |

The operation of the device is as follows:
The valve 18 in the discharge-pipe 19 is nor-
mally closed, and the wheat or other grain
passing through the spout 22 falls through
thescreen 9 and, passing down over the upper
surface of the cone 28, enfers the annular
space between the upper eylinder 23 and the
outer upper cylinders 5 and 34, and thence
passes on into the annular space between the
lower cylinder 40 and the lower outer c¢ylin-
ders 37 and 45 and completely fills this space.
By means of the fan 30 hot air is blown into
the space within the upper eylinder 23, and
this air passes out through the perforations
in sald cylinder, passes through the annular
body of wheat between the cylinders, and es-
capes through the perforations in the.cylin-
ders 5 and 34. Cold air is blown into the
space within the lower cylinder 40 and passes
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~out through the perforations in said eylinder

622,521 ' -

and through the annular body of wheat and
escapes through the perforations in the cyl-
inders 37 and 43. After this operation has
gone on for a certain length of time the
grain piling up on the cone 28 {fills up the
space below the valve 10 10, and
of the grain accummulating upon the upper
surface of said valveswings the plates out-
ward, thereby drawing down the rod 14, rais-
ing therod 16, and opening the valve 18. The
grain begins to run out through the pipe 19,

~and this continues until the lowering of the
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~and closes the valve 18.
- peatedsolongas the grain flowsinto the drier,

once to the mi

‘whenever desired.

moved,

grain at the upper end of the drier permits
the valve 10 10 to return toits normal position

It will thus beseen that the annular space be-
tween the perforated cylinders is constantly
filled with grain, and through this grain first
the hot airand then the cold air is constantly
passing, and thereby the grainis very rapidly

dried, so that-when 1t passes out of the drier

it 18 completely dried and may be passed at
lling machinery. -

It will also be noted that the machine may
be readily taken apart or set up wherever or
In order to take the ma-
chine apart, the spout 22 is removed and the

lever 15 is disconnected from therod 16. The

upper eylinder 7, with the valve and screen

), may then belifted off. The pipe 33 is then
slipped back upon the pipe 32, and the cone
23 and pipe-elbow 29 can be lifted off the cyl-
inder 23. The cylinder 34 may then be re-
moved and the eylinderd lifted out of the open-

The
The head 24 may then be re-
The lower cylinder 43 may then be
removed. Then the cylinder 837 may be lifted
out of the openingin the floor. Then the cyl-
inder 40 may be lifted out of'the opening in
the floor. The pipe 51 may be slipped back
upon the pipe 50 and disconnected from the
pipe 47. The ecylinder 45 may then be re-
moved and after that the hopper 46. In set-
ting up the device these operations are re-
versed, and the various parts may readily be
put 1in place and connected in the manner

be lifted out.

herein shown and deseribed.
I do not limit myself to the details of the |

construction herein shown and deseribed, as
1t 18 evident that the same may be varied in
many: particulars Wlthout departing from my
invention.

Having thus f]escml)ed my invention, I
claim as new and desire to secure by Letter
Patent—

1. A grain-drier,comprising in combination,

innerandouter perforatedecylinders arranged

with anannularspace between them, a trans-
verse divisionextendingacrosssaidinnercyl-

“inder and dividing the space within said cyl-

imders into two separate compartments, and
means for forcing air into each of said com-
partments and permitting the same to es-
cape through said perforated cylinders and

the weight

This operation is re-

cylinder 23 may then .

through the body of grain contained in the

annular Space between said cylind ers, for the

purpose set forth.

2. A grain-drier eomprlsuw in combination,
inner :;md outerperforated cylinders ar: :—mﬂfed
with an annular space between them, a tra,ns*
verse division extending  across said inner
cylinder and dividing the space within said
cylinders into separate compartments, means
for forecing hot air into one of said compart-
ments and means for foreing cold airinto the
other compartment, whereby the air from
both compartments 18 permitted to escape

through the perforated cylinders and through

the body of grain contained within the annu-
lar space between said 03 linders, for the pur-
pose set forth.

3. A grain-drier,comprisingin combination,
upright inner and outer perforated cylinders
arranged with an annular space between
them, a transverse division extending
said inner cylinder and dividing the space
within said cylinders into an upper and a

lower compartment, means for feeding the

orain by gravity into the annular space be-
tween said cylinders, means for forcing hot
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air into said upper compartment and means

for forcing cold air into the lower compart-

ment whereby said air is permitted to es-
cape through said perforated. ecylinders and-

through the body of grain contained within
the annular space between said cylinders, fm‘
the purpose set forth.

4. A grain-drier,comprisingin eombmatlon

| uprwht inner and outer perforated cy linders

arranged with an annular space between
them, a transverse division extending across
said inner eylinder and dividing the space
within said cylinders into upper and lower
compartments, means for feeding grain by

gravity into the annular space between sald

cylinders, and means for regulating the flow
of grain from said annular space whereby

sald space 1s kept full of grain while the de-

vice 18 in operation, means for forcing hot

alr into sald uppér compartment and means

for foreing cold air into said lower compart-
ment, whereby sald air is permitted to es-

cape through said perforated cylinders and

through the body of grain contained within
the annular space between said cylinders,
for the purpose set forth.

5. The combination, with the removable
cylinders 5 and 7, of the removable. perfo-
rated cylinder 23 arranged within the ¢ylin-
der o, the outer removable cylinder 54, means
for feeding grain into the annular space be-
tween the inner cylinder 23 and the outer
cylinders 5 and 34, and means for formn o air
into the space within said eylinder 23, for the
purpose set forth.

6. The combination, with the inner and
outer perforated cylinders arranged with an
annular space between them, means for feed-
ing grain into said annular space and means
for f01‘cing

| ner eylinder of the discharge-pipe, a sunitable

alr into the space within the in-
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valve located in said discharge- -pipe, a valve

located below the inlet-pipe comprising piv-

oted plates 10 and means supporting thesame,
and means connecting said valve with {he
valve in the discharge- -pipe whereby the flow

of grain from the drier is automatically regu-
_ ]ated substantially as deseribed.

7. Aﬂ‘rmn drier,comprising in combination,
uprig 1113 inner and outer perforated eylinders
&1‘1‘&11“@(1 with an annular space between
them, means dividing the space within said
cyllndels into compartmeuts means for feed-
ravity into the annular space
betwcen sald eylmdel's, and means for regu-
lating the flow of grain from said annular

while the device is in operation, means for
forcing hot air into one of said compartments
and means for forcing cold air into another

compartient, W]_lereby sald air is permitted

to escape through said perforated cylinders
and through the body of grain contained
within the annular space between said eylin-
ders, substantially as described.
In testimony whereof I have hereunto set
my hand this 30th day of August, 1898.
| JAMES McDANIEL.
Witnesses:
RICHARD PPAUL,
M. C. NOONAN.

' space whereby said space is kept full of erain
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