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- To all w?wm 2/75 MLy COncern:

Be it known that I, MARTIN M. GRAVES 'a

citizen of the United Sbates, residing at Loms--

ville, in the county of Jefferson and State of
Kentucky,haveinvented certain new and use-
ful Improvements in Appalatus for Drying,

~ of which the following is a specification.
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Thisinvention relates to that class of driers
adapted for use in drying the refuse from dis-
tilleries, garbage, &c., and more especially to

that class in which the material passes from

one platform to another in a vertical cham-
ber; and the invention consists of certain

features whereby the overheating of any part -

of the material acted upon is prevented and
whereby the entire mass within the drier may
be brought into operative relation to the heat-

 ing-gases and to certain details of censtruc-
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* cal strips 81 within the wall and having cen-
- tral discharge-passages x, while the platforms

of flues, and Kig. 3 a transverse sectlon

| tlon as full};r set forth hereinafter and as

111113tra,ted in the accﬂmpanymﬂ' drawmfrs in
which—

Figure 1 is a sectional elevatlon of a drler'

embodmng my improvements; Fig. 2, a sec-
tional elevation illustrating the arran D'ement

- Fig.
4 is a pla,n view of the suppért for the upper

end of the central shaft.
The drying-chamber X is inclosed mthm a

circular wall or casing A; and centrally with-

in the chamber is supported by a step 2 at

the bottom and by a cross- bearlng 30 at the
top a shaft D, which preferably is hollow and

of such dlametm as to secure the stiffness
necessary to properly support the parts con-

nected therewith and as to afford a flue for
the upward passage of
inafter descr]bed

Within the casing are altematm@ series of

platforms B C, the platform B bemﬂ' sup-
ported at the outer edges by the wall A or,
as shown, by angle-irons connected to vertl-

C are smalier in diameter than the platforms
I3 to atford peripheral discharge-passages Y
and the inner edges of the platform C are

supported by the shaft, D. Thissupport pref-
erably consists of antifriction-rollers 5, turn-
Ing upon studs projecting from the shaft

air-currents, as here-—

k

engaging the platform.

| which therefore can hm n mthout fr Ictlonallv 5O

The material to be dried is fed to the top

of the drier and falls upon the upper plat-

form and is earried radially inward toward

the passage x, falls onto the platform C, and

‘1s then carried radially outward throun*h the

passages Y, being thus fed by means of drags
L. These drags may be constructed in dif-

ferent ways; but, as shown, each consists of

a series of blades 8, p10v1ded with arms 7,
through which extend cross-rods 6, the sald
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blades and arms swinging freely on this cross-

rod, so that the blades will remain in contact
platform below, and

with the surface of the
each series of blades is so inclined as to feed
the material radially in the proper direction
as the blades are carried over the platform

by the rotation of the shafts, which aredriven
by gears 3 or otherwise,

An effective and
convement construction of the drags consists

in forming them of plates of metal of proper

shape to constitute the blades and arms bent
to set the blades in proper posumn, perfo-
rated for the passages of the rods 6, with

‘tubes 33 of suitable length placed upon the
| rods between the arms to constitute distance-
'pleees, setting them in proper position.

'The pla,tforms C are. supported at their
outer edges by means of brackets 4, extend-

| ing through the strips 31, and in order that
- bhe rods 6 may not sag under the weight of
theblades brace-rods 35 extend from the shaft-

through blocks 36 on the ends of the rods

and are provided with tightening-nuts 37 or

other tightening devices. |
Below the lower platform, which has a cen-

tral discharge-opening, isarranged a cone 22,
-preferably carried by the shaft the lower

edge extending over an annulm trough 19,

 and a cross- rod 21, carried by the shaft, car-
ries swinging blades 20, which as they are

carried in the trough feed the material which

passes down the cone into the trough toward
, | & discharge-opening commumeating with a

discharge-chute 18. ‘To insure the removal

of the material from the cone, I make use of

drags in the form of tr 1anfrular blades 23, the

, lower edn'es of which are in un mediate prox-
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imity to the face of the cone, these blades
being suspended to swing freely from radial
arms 24, supported within the chamber.
The class of material which is intended to
be dried by the improved apparatus—as, for
instance, thatdischarged from the filter-press
of a distillery or garbage or other like ma-
terial —will contain anywhere from forty to

sixty per cent. of its weight of moisture, .

and in order to rapidly dry this material it
is necessary to employ hot air or gases at a
high temperature. It has been found that
when the gases are introduced at the bottom
of the drier at such a temperature as will en-
able the entire mass to be heated to any ma-
terial extent the bottom portion will become
overheated, while the upper portion will not
be sufficiently heated, with the result that

portions of the material are burned orcarbon-

ized. FKurther, the heat imparted to the cen-

tral shaft will cause it to bake the material .

in contact therewith, which adheres to the
shaftand becomes burned orcarbonized. To
overcome these defects in this class of driers,
I form the circular wall A of masonry, and
in this walll provide vertical flues 8, to which
hot gases are conducted from any suitable
furnace, and these flues are extended upward
todifferent heightsand communicate through
lateral tubes or openings 9 with the interior
of the chamber X at different heights, so that
the heated gases are brought in direct con-

- tact with the mass of materml simultaneously |

35

at different points throughout the height of |
the chamber, and owing to the presence of
the large proportion of water at all these
points there is no danger of overheéating and

- burning the material at one point more than
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another, and by regulating the flow of the
heated gases the proper temperature may be |
One means of thus regu--

readily preserved. |
lating the flow is by dampers 10, which may
be adjusted by means of racks and pinions
12 to open or close the flunes 9 to any desired
extent. In FKig. 1 only two of the flues 8are

shown, the others being omitted in order to

more clearly sbow other parts of the appa-
ratus. Ifig. 3 1s designed especially to show
the arrangement of the flues.

In connection with the above I also provide

means whereby either hot or eold airmay be
introduced into the chamber near the bottom. |
This may be done in different ways; but, as

shown, a e¢ylindrical casing 13, open at the
top, suarrounds the bottom of the shaft BB, and

with this casing communicate pipes 14 and

16 with inter medmte dampers 15 and 17, one
of the pipes receiving cold air and the othe1
hot air from any suitable source of supply.
By opening or closing or regulating the posi-
tion of the dampers the passage of cold or hot
alr may be so regulated as to maintain the
proper temperature within the chamber.

To prevent the shaft D from becoming over-
heated, the shaft is supplied with cold air in
any suitable manner, as by a pipe 40, conm-
manicating with a jacket or casing 41, sur-

|

| is obvious more or less may be employed.
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rounding the shaft, which has 'openincrs 42 for
the passageof air from the casing to the shaft.
In order to provide -an outlet for the air at
the top of the shaft, openings may be made
in the disk 302, about which the upper end of
the shaft turns, or the connection 30° between

i the cross-bars 30 and said disk may be tubu-

lar, or both such provisions may be made, as
shown in Fig. 4.

The heated gases flowing upward through
the flues 8 and passing through the chamber
not only heat the contents of the chamber di-
rectly, butalsoindirectly by heating the walls,
which in turn impart their heat to the mate-
rial in the chamber.

In order fo secure a more forclble flow of
the gases than would naturally result, the
chamber may be closed at the top, with the
contral opening communicating with a casing
46, leading to the casing of an exhaust-fan 47.

In driers of the character described it is
necessary to prevent any of the material be-
ing dried from lodging or being detained for
any length of timme on any part of the appa-
ratus, for the reason that such lodged or de-
tained material is liable to become ignited.
Some of the material is liable to lodge on the
horizontal arms that carry the drags, and par-
ticularly that portion of them directly below
the central openings «, and in order to pre-
vent thisI provide pipes d, extending through
the wall A, for delivering hot air or steam . un-
der sufficient pressure to dislodge any of the
material which may lodge on thearms. The

pipes d may all branch from a main supply-

pipe S, to which the air or steam may be sup-
plied from anysuitable source. (Notshown.)
Similar pipes may also beprovided to dislodge
material from the arms below the discharge-
passage Y, and the discharge-openings of the
pipes d may be eithercircular or oval, and if
the latter the major axis will prefer ably be
horizontal.

As shown in the drawings, the central shaft
D is provided with six radiating arms carry-
ing serapers for each platform; but I do not
intend to limit myself to such number, as it
It
less arms are employed, the shaft D may be
rotated at a higher speed 1n order to move
the material overthe platforms with sufficient
rapidity. |

Without limiting myself to the precise con-
struction and arrangement of parts shown
and described, I clmm—-—-—-—

1. The comhmatlon in a drier, of an outer
casing or wall inclosing a eentml chamber,

| horizontal partitions within the ehamber,

means for feeding the material progressively
downward to and from sald partitions, sepa-
rate flues in the said walls extending to dit-
ferent heights and communicating with said

| chamber at different points in its peuphely,

substantially as described.
- 2, The combination in-a drier of an outer
casing or walls inclosing a central chamber,

| horizontal partitions within the chamber,
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~extending upward to different heights and ! and having central dlscharge -passages, and

*- 74;‘2;021 g

means for feedmcr the m&tellal pr ogressively a shaft less in dlameter than said opemnﬂ's
downward to and from said partitions, flues | and other platforms alternating with the first

~ communicating with said chamber at differ- | flues in the wall opening at different heights

IO

-~ the shaft, substantially as deseribed.
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shaftearryinga series of agitating-blades and

‘ing a chamber and platforms supported with-

as described.

within the chamber feeding-blades carmed

- a chamber and with a central rotatmw shaft

 brackets extending inward from said walls,

forms having central openings, of a rotating

substantially as described.

‘tionary platforms, of a rotating central hollow

'Opemnfrs and supported within the chambel

ent points in 1ts periphery and means for di- | into said chamber, and openings to admit hot
recting cold air into the chamber, substan- and cold air to the bottom of the chamber,
tially as deseribed.. - ] substantially as desecribed. |
3. The combination with the walls of the 12. The combination of the Wallmclosmg a
drier and inclosed chamber thereof, of a se- | chamber, stationary platforms having central
ries of platforms alternately havmg ceniral | openings and supported within the chamber
and peripheral openings, a central hollow
a shaft less in diameter than said openings
means for directing currents of air through
| and having central discharge-passages, and
4. The combination with the walls inclos- | flues in the wall opening at dlﬁerent heights
into said chamber, and openings to admit hot
in the chamber, and a hollow shaft arranged
within the chamber feeding-blades carried
by the shaft and means for directing cur-
rents of air through the shaft, substa,ntmlly

and openings to admit cold air into the shafb
substantmlly as described.
13. The combination of the wall inclosin oa
chamber, stationary platforms having central
5. The combination with the walls 1nclos-
ing a chamber and platforms supported with-

in the chamber, and a hollow shaft arranged | a shaft less in diameter than said openings

‘and other platforms alternating with the first
by the shaft and means for exhausting the
gases at the top of the ch&mbel and means
for directing currentsof air throu ﬂ'h the shaft,
substantlally as described.

6. The combination with the walls, cham-
ber and platforms of a drier, of a central ro-
tating shaft, rods extendmg radially there-
from over the platforms, braces connected at
one end to the shaft and at their other ends
to the outer ends of the rods, and carrier-
blades suspended to swing freely on said rods
and resting on said platforms, substantially
as deserlbed |
7. The combination with the walls, cham-
ber and platforms, of a drier of a central ro-
tating shatt, rods extending radlally there- | dially over the platforms, a cone carried by
from over the platforms, arms swinging on | the shaft near the bottom, an annular trough
said rods and carrying carmer—-blades at thelr below the edge of the cone and swinging
lower ends and distance-pieces on the rods | blades supported above the cone, substan-
between the arms, substantially as described, tla,lly as described.

8. The combmauon with the wall mclosmﬂ‘ The combination with the walls, cham-
ber and platforms of a drier, of a central ro-

carried by the shaft to move the material ra-
dially over the platforms, a cone carried by
the shaft near the bottom, an annular trough
below the edge of the cone and blades sup-

seribed.
14. The eombmatmn of the wall 1nclos1nfr a
‘chamber, stationary platforms having centr al

to leave discharge-passages near the wall, and
a shaft less in dlameter than said 0pen1nn‘s
and other platforms alternating with the first
and having central discharge- pa,ssaﬂ'es,blades

and platform supported at the outer ed ges by

and at the inner edges by rollers carried by ,l
the shaft, substantially as described. from said rods, substantially as set forth.
9. The combination with the wall and plat-

tating shaft, rods extending radially there-
from ¢ over the platform and carrying feeding-
‘blades, and pipes for discharging fluid under
pressure onto said rods to, dislodge material
therefrom, substantially as set forth

central shaft provided with antifriction-bear-
ings for the inner edges of said platforms,

10. The combination W1th the walls and sta-

shaft, platforms supported at their inner
edfres by antifriction- bearings on the shaft,
and means for directing currents of cold air
through said shaft, substantially as deseribed.
11. The combmatwn of the wall inclosing a
chamber, stationary platforms having central

two subscribing witnesses.
. MARTIN M. GRAVES | L. S.]

- Witnesses:
WILLIAM E. SEELY,

. to leave discharge-passages near the wall, and | 1'" ~ FRrRED S. BUsH,

and other platforms alternating with the first

openings, and supported within the chamber
to leave discharge-passages near the wall, and-

tating shaft, rods extendmﬂ' radially there-
from over the platform and carrying feeding-

- 16. The combmatmn with the walls, chan‘i- |
ber and platforms of a drier, of a central ro-

In testlmony whereof I have signed my-
name to this specification in the presence of
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toleave dlseharn'e-passages near the wall, and

32

and cold air to the bottom of the chamber,

90

and havingcentral discharge-passages,blades

95

ported above the cone, substantmlly as de-
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openings and supported within the ehambel |

105

carried bv the shaft to move the material ra-
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blades, and means for dislodging material
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