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To all whom tt may concern:

Be 1t known that I, FRED BROTHERHOOD,
of Charleston, South Carolina, have invented
certain new and useful Improvements in
Means for Drying Phosphate Rock, &e., of
which the following is a specification.

My invention relates to improvements in
driers of that class which are adapted to the
treatment of large quantities of the material
to be dried, such as ores, &e. Dy object
chiefly 1s to provide means of this class by
which phosphate rock may be dried in large
quantities expeditiously, economlcally 'md
with least liability to {LLmaDe the drier either
by the weight of the material being treated or
by the heat required in drying it, and at the
same time to so construct the drier as to pro-
vide for quickly and economically discharging
the material therefrom after it has been dried.

In accordance with my improvements, as
hereinafter to be particularly pointed out by
the claims, the inclosing-walls of the drying
or ]JG‘Ltll]ﬂ chamber of the structure are of
solid or imperfomte construction, (except
where provided with discharge - openings,

- which have doors for closing them,) and this
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chamber is provided with a doubly-inclined
or centrally-peaked perforated or slotted floor,
upon which the material is discharged from
above by the way of the open top of the dry-
ing-chamber until a safficient gquantity has
been accumulated in the chamber, and ab in-
tervals along the sides of the drying-chamber,
and at the bottoms of the opposite Sldes of 1tS
incline I form discharge-openings in the walls

of the structure and 1)10V1de these openings

with doors, by whlch they may be closed dur-

ing the time of filling the chamber and con-
:ﬁmng and drying its contents and then opened
at intervals to allow the dried material to run
out by gmwty, and so be loaded into suitable
cars upon railways at the opposite sides of the
structure. The perforations which are pro-
vided in the bottom or centrally-peaked Hoor
of the drying-chamber are formed in metallie
plates, suitably secured in place, and there are
beneath the perforations in the floor flues for
supplying heat from side to side of the struct-
ure. These floor-tlues connect with main
flues extending lengthwise of the structure,
and by way of them communicate with a suit-

‘as shown,
{ peaked or doubly-inclined perforated f

able furnace or furnaces. The heated pro-
ducts of combustion pass from the furnace or
furnaces into the main flues, and along them
into the floor-flues, from which the heat, &e.,
pass by way of the perforations into the mate-
rial uponand above the bottom of the heating-
chamber, and out by way of suitable openings
at or near the top of the heating-chamber and
above 1ts imperforate inclosing-walls.

Inthe accompanying drawings, Figure 1 is a
view partly in side elevation, partly in see-

“tion on the line 11 of Fig. 2, and partly in sec~

tion on the line 2 2 of said figure; and Fig. 2,
a verfical transverse section of a suitable ap-
paratus. Xig. 3 represents in vertical longi-
tudinal Seetlon partly on the line 3 3 of Flm
4 and partly on the line 3 3 of Fig. b, an ap-
paratus differing in some respects from that
shown by Kigs. 1 and 2. Iig. 418 a vertical
transverse Secbmn, and 11g. 5 a view showing
a horizontal section on Lhe line b 5-of Fig. 4

6o

some parts being broken away and ther part& |

removed. Iig. 6 is a detail view, partly in
elevation and partlyin section, on the iine 6 6
of Fig. 1. -

75

The building or structure A 1s Of suitable

dimensions to contain a large amount of the
naterial to be dried, which is supplied to the
heating-chamber B from above. The prefer-
able way of supplying the material to the
heating-chamber is by means of a railway-
track, C, above the chamber, along which cars
are run, and have their contents dumped into
bhe chamber by the way of itsopen top, which
is suitably housed over or protected by a roof,
The chawmber has a ce; 1t1.;111y
00T Or
bottom, b. At thetop ofitssides, or abovethe
solid inelosmg- walls of the heatmg -chamber,
the building 1s shown as provided with SIELE
ted openings, in order that the surplus pro-
ducts of combusmou fumes, &e., ma,y Pass
from the structure.

A furnaee, D, or any desired number of fur-

naces, are promded arranged at the end or

ends of the structure.

In Figs. 1 and 2 there 18 but one furnace

shown.
Main flues T H, communicating with this

| furnace, run lengthwise of the stracture, and

communicate at short intervals with the in-
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clined flues T Leneath the floor of the heat- | dried material at one side of the structure 1s

ing-chamber. These floor-flues F are covered | removed this side may be again supplied, so

by perforated or slotted metallic plates. that the fresh charge may be drying while the 7o
In the imperforate walls of the structure at | material at the other side is being discharged.

5 intervals along its sides, and at the bottoms | In Figs. 3, 4, and 5 is shown a construction
of the sides of the doubly -inclined perforated | differing i some respects from that above in
floor of the heating-chamber, discharge-open- | detail described. By the changes made I am
ings (xare provided. Theleare suitabledoors, | enabled to provide against waste, and avoid 75
H, for closing these openings. These doors | unnecessarily heating the apparatusby cutting

10 are wade of metal and are quite heavy. As | off the supply of heat to either side ot the
shown, sliding doors are employed, and are | heating-chamber in event of such side being
opened by being lifted by means of chains %, | empty or its coutents fully dried, and this may
passing around pulleys p, secured above the | be done without interfering with the supply 8o
doors, the chains being fastened to the doors | of heat to the other side. I also provide for

15 and hanging down within reach of a person { a more uniform diffusion of heat to the floor-
from the outside of the structure, so that when | flues. In all respects, except as now to be de-
the material is to be discharged from the heat- | scribed, the apparatus is the same as before
ing-chamber the doors may be opened, and | fully set forth. 85
when the discharge is to be stopped they may There are two furnaces, D D, at the ends of

20 e allowed to close by gla\flt’{", as will readily | the structure, and each communicates by a
be understood. conducting-flue, N, with its main flue E, there

On the sides of the str uctme there are rail- | being two main flues—one for each furnace.
way-tracks I J, upon which are run cars, into | The products of combustion pass by way of go
which the material is discharged from the | theconducting-flues N—onefor each furnace —

25 heating-chamber, and carried off to the place | to the respective main flues, which are ar-
of d81)OSIt---f01 instance, to a wharf at which | ranged near the peak of the floor, and have no
a vessel lies, or to trains of cars. connection with each other, being separated

In order to facilitate the discharge of the | by thelongitudinal central partition, O. The g5
material from the heating-chamber by way of | condueting-flues communicate with their re-

20 the discharge-openings, and to prevent por- 'spectnemmn fluesaboutmidway their lengths,
tions of the material from remaining at the | and 1n this way 1s insured a proper diffusion
bottom of the inclines between the discharge- | of the hot air, &e., as forced through the flues
openings, I provide auxiliary inclines K, the | by suitable blowing apparatus in well-known 100
direction of inclination of which auxiliary in- | way. T'he floor-flues I at one side of the heat-

35 clines is at right angles with that of the per- | ing-chamber have no connection with those ot
forated floor of the heating-chamber. Inorder | the other side. By these means, as will read-
that the area of heating-surface may not be | ily be understood, the opposite sides of the
lessened by the employment of these auxiliary | heating-chamber are independently heated,s0 103
inclines, they are by preference provided with | that the material may be dried at one side at

4o perforations, and as the cavities beneath them | a time, or at both sides, and the supply ot
communicate with the floor-flues by way of | heat to either side ofthe chamber,when empty,
their perforations it is obvious that the heated | be stopped by arresting the action of the blow- ;
air, &c., will pass out of the perforations in | ing apparatus and slomnfr down the fire In 110 ’
the auxlhaly inclines to the material to be .the furnace for such side.

15 dried. (See Figs. 4 and b.) From the above description it will be seen

By the employment of bottom-dumping cars | that by my improvements the phosphate rock
for supplying the material to the heating- ! (or the equivalent thereof) may be confined in
chamber both sides of the chamber may be | large quantities as long as needed for drying 113
supplied alike or one side only supplied, the | in the heating-chamber, that the heated pro-

so stream of falling material being divided at the | ducts of combustion entering to the material
peak of the floor of the chamber, and directed | to be dried through the bottom of the cham-
to both sides,unless it is desired to direct it to | ber are. caused to thoroughly permeate the

‘one side only,in which event adjustable chutes | mass of material on the way to escape at thte 120
L are arranged to intercept the material,which | outlets above the material and over the solid

55 would otherwise pass down on one side of the | confining-walls, and that the resultis that the
peak of the floor, and direct it to the opposite | material may be dried and discharged from >
side. Asshown, thechutes are hinged in place | the drying-chamber and carried off with great ’
and are held up out of the way by short hooks | expedition and economy, and especlally S0 as 123
l, while Jonger hooks m serve to secure the | compared with driers in which are employed

60 chutes in inclined positions at either side of | perforated tubes projecting above the bottoms
the opening at the top of the heating-cham- | of the drying-chambers, and thus not only be-
ber, through which the cars dump their con- | ing liable to serious injury by the material as -
tents. If preferred,side-dumping cars may be | discharged into the drying-chamber, and by 130
employed and the chutes dispensed«wvith, the | the weight of the material after filling the

65 contents of the cars being directed to either | chamber, but also being in the way of the free

side of the chamber, as desired. discharge of the material after it is dried. | |

In this way 1§ Wﬂl be seen that after the |

I am aware that it is not new, broadly con-
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sidered, to provide a drier with a heating-

chambel having an inclined floor and dIS

charge-openings and their doors in the wall of
the Stlucture at the bottom of the inclined
floor of the drying-chamber, and that dump-
ing-cars have heretofore been employed to de-
liver material from above to drying appara-
tus, and I do not, therefore, unqualifiedly
claim either a drier provided with an inclined

floor and discharge openings and doors at its |

bottom, or drying apparatus to which mate-
rial 1s supphed from above by cars or their
cquivalents.

I claim as of my own ‘invention—

1. A drier provided withthe heating-cham-
ber having an open top protected by a roof, the
inclined perforated floor, and imperforate in-
closing - walls provided with the discharge-
openings having doors for closing them, sub-
stantially as and for the purpose hereinbefore
set forth. |

2. The combination, with the heating-cham-
ber having the imperforate inclosing-walls,
above which the waste heat, &c., escape, and
provided with the Inclined perforated floor,
of the floor-flues and the furnace or f:irnaces
with which the floor-flues have communica-
tion, substantially as and for the purpose here-
mbefore set forth.

3. The combination of the heating-cham.
its 1nelined perforated floor, the discha
openings, and the auxiliary inclines, subs
tially as and for the purpose hereinbefore
set forth. |

e,
1ge-

d-

1

1

®

4, The combinafion of the heating-chamber,

“having imperforate inclosing-wa alls and dou-

bly- melmed perforated floor, the independent
floor-flues for the opposite sides of the heat-
ing-chamber, the independent main flues, and
the furnaces havmg communication with the
main flues, substantially as and for the pur-

pose herembefm e set forth.
5. The combination of the heating-chamber,

provided with a perforated ﬂ001 the ﬂom-

flues, 2 main flue-having communication with
aid floor- flues, a furnace, and its conducting-

- flue communieatingwith the main flue about

midway its length, substantially as and for the
purpose herembefore set forth.

6. The combination of the heating-chamber
having a perforated floor, the mdependent
floor- ﬂues tor the opposite sides of the heat-
ing - chamber, the independent main flues,
commummtmg, respectively, with the floor-
flues for the opposite sides of the heating-
chamber, the furnaces, and their respect-

- ive conducting-flues, communicating with the

main flues for the opposite sides of the heat-
ing-chamber about midway the lengths there-
of, substantially as and for the purpose here-
inbefore set torth. |
In testimony whereof I have hereunbo sub-
seribed my name this 5th day of January, A.
D. 1884.
FRED BROTHERHOOD.
Witnesses:
- W. C. DUVALL
EUuGENE V. BROWN‘.
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