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- struction and combination, which will be hel e-

JOSEPH F. GENT, OF COLUMBUS, INDIANA.

- DRYINGAPPARATUS.

B SPECIFIGATION forming part of Letters Patent No. 410, 085 cla,ted_ Aun*ust 2‘7 1889
o Application filed June 22, 1888. Serml No. 277,905; (No mudel) T

- 10 all whom it ma; i COILCEF o

Be 1t known that I, JOSEPH I GENT aQ

citizen of the . United St&tes residing at 00--

lumbus, in the county of Baltholomew Eblld
State of Indmna have invented certain new

~and useful Impmvements in Drying Appa-
ratus; and I do hereby declare the following
tobe a full, clear,and exact description of the
Invention, Sueh as will enable others skilled

in the ELIt to which it appertains to make a;_rld

use the same. . | N
-~ My invention relates to- dlymn* app&mtus

adapted especially for drying finely-divided
~ substances of granular or other form; and it

consists in eeltmu peculiar features of con-

'. maftel more fulI} descubed

'3;3

35

_.40

- Vertlcal section of the same.
- spective view of a portion of one ﬂom of the
Fig. 4 is a plan view of one of
said floors w ith a p01t1011 of the flooring
broken away. Fig. 5 isa perspective view of
‘a portion of one of the stirring devices em-
Tig. 6 is a par tial section of
the apparatus showinﬂ a slightly-modified

apparatus.

In the dr awings I have 11111%tmted one form'

in which I have. contemplated embodylnﬂ my
mventlon,, and sald invention is fully dis-
closed in the following specification and

claims.

- In the drawings which form a part of thls_
‘specification, I‘lﬂ'ule 1 1S a perspective view
of. the interior of a drying apparatus or kiln
constructed according to my invention, show-
1"10‘ 218 a

ing the wall or casing in sectwn
. Fig. 3 is a per-

ployed by me.

construction.  Figs. 7, 8 9, and 10_ are defful
views of parts of the mechanism.

“The apparatus illustrated in the drawings
is inclosed in a suitable building or tower |

preferably of circular form in closs—sectlon
which may contaln as many floors, auanﬂ'ed

one above the othel as 18 found convement

or desirable. In GOHth Lmtmﬂ' this 0110111(11

bmldmﬂ I may form the w&lls and roof of

metal or of masonry, or both, as preferred,

and the building is preferably provided Wlth

suitable means f01 affording access to each
and any of the floors of the ‘drier.

. center of "this circular building, 11ﬂ1dl} sup-

.50

ported In any convenient manner, is a shaft

A, Whleh is plefmably 110110W a,nd ma,y be'_

_mounted the ﬂoounﬂ‘—sectmns B2
terior peuphm y . of the floor 18, pmwded with 8o
| a rim B?% which extends a short distance .
above the floor ing, and a similar rim or flange -
B* surrounds the central apertures of. the-!;- RN

Beneath  the sections B? -and sup- :
ported by braces from the joists B’ are 85 -
guides d, in which are mounted the sliding =
‘The sections B? are connected to_;:!:__:}___'_:_,5':?'j_1j
| the sliding rods D by any preferred means, .
so that a lonn'ltudmal movement of the rods i
the same to tilt on its pivotal axis, as best.
seen in Fig. 3.
D and the sections B? may consist of a pro-
jection attached to each of the sections and
connected to the rod by means of a 11nk~—-—-a
simple link or any other prefeued means.
The object of these rods and connections is
to enable all the sections embraced between
the center and circumference of the floorand -

floors.

In the

f01 med of metmns of plpe of the dean ed d1—

ameter, suitably connected.

Ecl;C]]. of the Ln_culm ﬂ001s B of the k1111 .1s |

provided with a

larger than the shaft A, to admit of the pas-

the kiln.

L L

similar track 0’ surrounds the central open- .-

ings of the floors on the undel side of the._-f;'.j;f-f:_i?f"-.

same. These circular tracks engage rollers

A as an axis.

floors.

10ds D.

will cause oaeh section of the ﬂoormﬂ* above

The connection bet.ween rods

pivoted between two joists to be simulta-

neously tilted by the lono*ltudma,l movement
of one md D theleb5 dlsehmwmﬂ* or dump-'f PR

-

“central aperture, somewhat 3 5

sage of the same, and seudfoom aresupported. -
upon a series of radial arms a, suitably se- - :
cured to the central shaft and to the wall of
The floors B are provided at their So .
- mepheues with a depending track b, a,nd a

‘mounted upon the radial arms ¢ and support 6 5;.
the floors in position to rotate about the shaft =~ -
I may, however, support the =~
| rollers upon bracketssuitably att&ched tothe = = ..
‘shaft A and to the wall of the kiln, if desired. * -
In the aperturessurrounding the centl al sha,ft..__'-jg}- R
are rigidly mounted 1111361]:1&1 gears D?or gear-
rings, and motion is. 1mpa,1ted 130 the Same
‘and to the circular floors by means of gears .
¢ on the driving-shaft C, which extends Velm-' :
cally thr oucrh the central apel tur e% of the

Ea,di of the ﬂOOlb eonsmts of a f1 ammﬂ:}i._;.-_f]'_'--.-_-}-;?--;'...5';

"The ex-
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ing all material upon such series of sections. |

A spring, weight, or other preferred means is
interposed between the rod D and one of the
guides d and holds the said rod normally in
such a position that the sections B? of the
flooring lie horizontally in their places, and
said spring or other device will return the
rod D and sections B* to their normal posi-
tions atter the sections have been tilted to
damp the material, as before described. I
prefer to provide a construction for dumping
these series of sections automatically and
successively; and to this end I mount upon

- some convenientpartof thestationaryframe—

L5
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as upon one of the radial arms a—a cam K,
adapted to be engaged by a roller d?, mounted
upon an arm projecting downwardly from
each of the rods D. 71T'his cam is so con-
structed as to provide an inclined surface to
engage the roller d*, and force the rod D to
move longitadinally, of itself, thereby dump-
ing the series of sections B? with which it is
connected. As the floor I3 rotates on its
axis, the rollers d* of rods D will succes-
sively engage the cam E and dump the
series of sections connected thereto; hence
it will be seen that the entire floor will be
cleared by one rotation of the same. I pre-
fer to place the cams K in such relation that
each floor below the top will dump at a point
in advance of the one above it, thereby pro-

viding a cleared space for each floor todump

upon. I also prefer to pivot the cam K in
such a manner that it may be retracted and
drawn out of the path of rollers d?® by means
of a connection extending to any convenient
point, so that the rollers d* may pass the cam
without engaging it, if desired.

Upon each floor of the apparatus I provide
one or more stirrers K and levelers G. I pre-
fer to employ one each of these devices for
every floor and to locate them on each floor
a little in advance of their positions on the
preceding one. I may, however employ one
or more of either form of device, if found de-
sirable. These devices are mounted upon
shafts which rotate in bearings attached to
the wall of the kiln and to the central shaft
A, and are provided near their inner ends
with gears f and g, respectively. Upon the
central shaft A, at a suitable distance above
each of the floors I3, are attached brackets H,
which support an internal gear I. This gear
K is composed of three parts, one of which is
a base portion k, having gear-teeth upon its
lower face in addition to its internal gear-
teeth, and provided on the inner edge of its
upper face with a projecting flange or ring.
Upon this base portion, and surrounding the
projecting flange, 1s a smooth ring £/, which
is equal in thickness to the said flange, and
upon these is placed the top ring &£° which is
bolted or otherwise secured to the lower or
base portion, preferably by means of bglts
passing through the flange of the said base
portion, thus leaving the central ring £” free
to turn upon the flange. The central ring /’

410,085

is rigidly attached to the brackets H, before
mentioned, and this construction supports the
internal gear in such a manner as to permit
it to rotate upon the central ring A’. The
brackets H are placed at such a height above
the floor that the bevel gear-teeth on the lower
edge of the internal gear engage the gears f”
and g upon the shafts which support the stir-
ring and leveling devices. 1 may, however,
construct the said internal gear with gear-
teeth upon its upper face and support it be-
low the gears /" and ¢ and engaging the same.
These devices, whatever their form, I term
“gegr-ring supports.” The teeth of theinter-
nal gear are engaged by a gear on the power-
shaft C, and the rotation of said shaft will
cause the internal gear to revolve, thereby
rotating the stirrer I and leveler G.

The stirring device F 1s constructed prefera-
bly as shown 1n Fig. 5, and consists of two
serlies of angular scoops, each series being
composed of scoops extending in opposite i-
rections from the shaft. 'These are provided
with side portions to better hold the material,
and when viewed from the end of the shaft

the scoops on opposite sides of the shaft

face in opposite directions. The scoops of
one geries are also interposed between the
scoops of the other series and extend aft
right angles thereto, so that the action of
the stirrer may be more nearly continuous.
The main body of the scoop is attached to the
side of the shatft and extends outwardly there-
from. The scoop at its outer end is provided
with a lip f/, placed at an angle to the main
body. The scoop has no rear wall, so that as
the shatt i1s rotated the outer ends of the
scoops will descend into the material and raise
a portion of it, which upon a further rotation
of the stirrer will be caught by the main body
of the scoop, and as this is raised above the
level or horizontal plane of the shaft will be
discharged upon the opposite side thereof.

The scoop having no rear wall permits the

free discharge of the material therefrom as
soon as the main body is given an upward in-
clination sufficientfor this purpose, effectively

stirring the material and exposing it to the

heated air. |

The shell or casing of my improved level-
ing device or leveler extends, preferably, the
enfire distance between the rims B? and B4,
and consists of two faces extending longi-
tudinally of the device and meeting at right
angles, the lower face being substantially
parallel with the floor and a short distance
above the same. I may,if preferred, con-
struct the shell or casing in the form of half
of a cylinderand mountitasbefore deseribed.
This shell or casing is provided with end
pieces through which the shaft of a right and
left spiral conveyer passes, and the shell is
sultably attached to some fixed portion of the
frame, so that it does not rotate with the con-
veyer.
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The right and left conveyers are
Joined at or near the center of the shaft, and -
. will feed the material in the shell from the
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center of the same tOWELl"(l the ends

- excess entering the shell and being eonveyed
5 to another portlon of the shell before being
forced out by fresh material. By means of

- these devices F and G the grain will be th01-..
oughly stirred and expoaed to the air, and

will not be allowed to collect in hedps, but
10 will be spread evenly over the floor.

If found desirable, I may employ a .51’)11‘:11:

conveyer, feeding in one direction only.  For

instance, if it 1is found that the sections B?*

tend to dump the material toward the center

15 of the drier, the spiral conveyers on each
floor below the top may be made to feed out-

wardly to correct this tendenc; and secure an
even Spreadlnﬂ of th(, ﬂza,m, as shown in
Fig. 6.

20 At some convenient pomt near or at the
top of the drier or kiln is a hopper through
“which the material may be introduced mto.

‘the maehme, and below the lowest floor I pro-

vide a hopper having its largest diameter
‘25 equal to or exceeding the dmme’rer of the floor

above to receive the grain, whence it may be
delivered to any comfement point.

~ As before stated, the shaft A is pr eferably'__
Thollow and serves as a means for supplying

30 heated air to the different floors. For this
“purpose apertures are formed in the shaft at

different points—preferably one or more for

each floor—and I may provide means for gov-
erning said apertures from some convement

3% pomt as indicated in Fig. 8. 1 also provide

- an opening at or near the top of the kiln for
the exit of the heated air, which will have ab-
 sorbed a certain amount of moisture from the.

“material, and this aperture I may connect

4o with an exhaust mechanism if found desira-

ble.  The ailr may be heated and introduced
into shaft A in any preferred manner, and

will dry the material rapidly and effectually.
| r‘\/ The operation of the kiln in drying granu- |
45 lar or finely-divided material is as follow&,

Power is applied to the shaft C in any suita-
~ ble manner and the floors and the stirring
and leveling devices are putin motion. The
material iz introduced into the apparatus

- 50 through the hopper and allowed to fall upon
‘the upper floor, preferably a short distance

in front of the leveling device G. The ma-
terial will then be taken p by the leveling
device or leveler and distributed evenly over

55 the floor by theright and left spiral conveyer.

As the floor 1‘*01&‘[@5 farther, 1t will be stirred

and turned over by the stu“rmfr device or

stirrer If, and upon. still further romtlon tlie

cam E is allowed to engage one of the rollers

6o @ and dump the first series of sections a
short distance from the point where the ma-
terial is introduced. Each series of sections

is then dumped in succession until the floor.
- 1s cleared, when it 1s refilled, as before de-
65 scribed. This operation is continued until
~all the floors are filled, when the contents of
the lowest floor 18 dmnped mto the hopper

As the |
- floor and its contents pass beneath the level-
ing device the material will be leveled, all the
‘any desired means.

drying the same.

beneath the same, and 1f sufﬁucutly dry

conducted away, or,if not, it may be elevated”i._-"'?' S
‘and introduced into the kll]l as before by 7o .
The heated air supplied =~

to all the floors will dry the material rapidly, .

oun"h]y dried. If found desirable, the cams

| sothat ordinarily when it has descended from
| the highest floor to the lowest it will be thor-

p

E of all the floors or any of them may be re- . - s 2

longer time before being dumped
to insure a more rapid drymﬂ' of the material,

I may provide the sections B? of the flooring g
“with fine perfomtlons as shown in one por- . - .
tion of Fig. 4, which will allow the heated air -

to pass up fh10110‘11 the material and assistin.
It will be seen that the

tracted out of the path of rollers d? and the -
‘material allowed to remain upon the floorsa
Ill Ol‘del".. _-:

central apertures of the floor surrounding

-the shaft A form means Whereby the heated

air may rise from one floor to another and =
permit the moist heated air from all the floors =~

10 rise and escape through the- :-:l,perture 1)1*0--'
.Vlded in the upper part ‘of the. Kkiln. -

I may prefer to prmflde a hood or apron A’ R

| to serve as a covering for the centra,l_ aper- -
ture of each floor, as shown in Fig. 6.

apron will protect the mechanlsm sur *ouud-

This
ing said apertures, will pro ovide an mchned'; B

qurfa,ee to guide all material falling thereon .

‘to ihe ﬂoor and will direct the current of -';'ff_-'
heated air downward upon the eonteuts Of?, SR
the floors. -

100

I do not desire to be 11m1ted to m} e:xaeti;
constructions described and shown, as itis- -
obvious that similar forms of eonstructlong_' ERE
might be employed Wlthout departmw fl*om'? Ry

the spirit of my invention,

What I'claim, and desu'e to qeém‘*e b} Let-i;_f o

ters Patent, is—

L. In a dl"}’"lﬂ"" appamtus 13118 (,ombmatlon [

‘with revolving floors having central apel‘.” 2
tures, of a Lentml tubular air-shaft and a _
driving-shaftforsaid floors extending through

said eentlal apertures, subsmntmlly as de

seribed.
2. In a drying

‘with the 1"6\701\?11]0 floors hav’mn‘ central a,pe].--

&ppar LtHS the eombmatmn
115

tures E;LII"I‘Olll’_ldll’lf—" a central au‘—shdit szud ap- o v
ertures being promded with mtermﬂ gears: .
supported from said shaft above said floors.. =
and provided with gear-téeeth on one of their - |

horizontal faces, of a stirrer-and alevelerfor-

120 -

each floor, ha,vmn*- their shafts provided with . =~ -

_' gears engaging the teeth on the horizontal S
faces of smdmtemml gears ,ﬂndadrwmmshaft R

extending through said central apertures and =~

provided Wlth pinions engaging said lnternal;;
gears, substantially as descrlbed L

- 3. In a drying apparatus, thé. combmm ion 7'.;{ e
with the re \’01V1110 floors surrounding a sta-
tionary central mr—shaft of an mternﬂ,l gear : - oo

provided with ﬂ*ear-teeth on one of its: hori-

zontal faces, and with a peripheral groove,a =
ring in said groove connected to smd centra,ll P

| shaft a drwmw-sha,ft engaging said internal L

gear, and a stirrer and aleveler for ' aeh floor,
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- floor,

having gears engaging the gear-teeth on the
horizontal face Of Smd 111‘[91‘11&1 oear, Snbs‘[&n-
tially as deseribed.

4, In a drying &ppamtu&, the eombumtlon
with a stationary central air-shaft, of a re-
volving floor surrounding the same, a gear-
ring surrounding said shaft, the gear-ring
support, a driving-shaft engaging said gear-
ring, and a stirrer hmfm o a gear engaging the
cear-ring, substantially as deser lbed. |

5. In a drylng apparatus, the combination

of revolving floors one above the other, hav-
ing central apertures surrounding a ceu-.

tral air-shaft, the said apertures being pro-
vided with gear-rings, gear-rings supported
from said central shaft above said {floors, a
stirrer for each floor, having their shafts pro-

vided with gears engaging the gear-rings
~abovethe floors,and adriving-shaftextending

through the central apertures of the floors,
and pronded with pinions engaging all of
said gear-rings, substantially as descmbed
6. In a dryinn‘ apparatus, the combination,
with a series of revolving drying-floors located

‘one above the other and provided with cen-

tral apertures, and a stirrer and a leveler for
each floor, of a central air-shaf{ extending

upward through the apertures of said floors,

and a driving-shaft for said stirring and said
leveling device extending through the aper-

tures of the floors between the air-shaft and

the inner edges of said floors, substantially as
described. |

- 7. Adrying apparatus consisting of a num-
ber of 1evolvuw floors located one above the
oor being composed of radial se-

other, each fi
ries of dumpmn-sectwns pivoted at right an-
oles to the radius of the floor, each fseries of
Se(,tlozns of one floor being adapted to dump
at a point in advance of “the dumping-point
of the floor below, substantially as described.

8. In a drying appamtns, the combination,
with a number of rotating floors arranged one
above the other and composed of radial series
of dumping-sections pivoted at right angles
to the radius of the floor, of a leveler foreach
ubstantially as deser bed.

9. In a drying
with 8 number of rotating floors arranged one

above the other and composed of several ra-

‘dial series of dumping-sections dumping to-

ward the centers of said floors, of a leveler
for each floor, the dumping-point of each floor
being between the dumping-point and the
lpvelel' of the floor below, substantially as de-
seribed.

10. A leveler consisting of a shaft provided
with a spiral conveyer and a partial casing
for said conveyer,one edge of sald casing be-
in2 located substantially in line with the cen-
ter of said shaft and conveyer and beneath
the same, substantially as deseribed.

11. A leveler consisting of ashattprovided

with a right and left spiml conveyer joined

apparatus, the combination,

410,085

near the center of the shaft, and a partial
casing for said conveyer,substantially as de-
S(,rlbed
- 12, Astirrer consisting of a shatt pr'owded
with scoops, each scoop having an approxi-
mately straight main body extending out-
wardly from the shaft at a tangent thereto
and having an angular lip at its outer end,
the shaft and said lip being on opposite sides
of the main body, whereby a {ree rearward
discharge is given each scoop on the oppo-
site Slde of the shaft, subsmntmlly as de-
ser]bed .

13. A stirrer consisting of @ shaft prowded
with scoops arranged in pairs extending tan-
gentially from the shaft In opposite “direc-

fions in a plane transversely of the shaftand

attached on opposite sides of the same, each
sScoop having
body provided at its outer end with an an-
oular lip, the shaft and said lip being on op-
posite sides of the main body, whereby a free
rearward discharge 18 given each scoop on

05

70

75

30

an approximately straight main

the oppositeside of the sh::Lft substantially as

described.

14. A stirrer consisting of a shaft provided
with scoops, each of s*ud scoops having a
main body attached tosaid shaft tangentiﬂlly,
extending outwardly and provided at its
outer end with an angular lip, and having a
free discharge on the opposite side of the
shaft, the said scoops being arranged 1n
series, each series consisting of two sets of
scoops extending tangentially from the shaft
in opposite directions, the sets of one series

“being located between the sets of the other

series and at right angles thereto, substan-
tially as described.

15. A drying apparatus consisting of rotat-
ing floors located one above the other, each

floor being composed of radial joists and sec-

tions of flooring pivoted between said radial
joists, of radial rods having a longitudinal
movement located beneath said pivoted sec-
tions and connected with said sections for
dumping the same, substantially as described.
-16. In a drg;inn apparatus, the combina-
tion, with rotating floors located one :zmbov
the other, each ﬂoor being composed of radial
joists and sections of flooring pivoted be-
tween said radial joists, of radial rodshaving
a longitudinal movement located beneath
sald pivoted sections and connected with the
same, arms depending from said rods, and a
cam mounted on a stationary part of the
frame beneath each floor in the path of said
depending arms, substantially as described.
In testimony ‘whereof T affix my signature
in presence of two witnesses.

JOSKEPH F.

GENT.

Witnesses: |
E. T. WALKER,
I.. P. WHITAKER.
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