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ID all whom it TR COTCETHY:
Be it knowp that I, Arnrvgor W. C}maua 3,

-citizen of the United Eatauesﬁ residing at Avoces,

in the county of Poittawastariie ;Lnd State Df
iow have mmnted certain new and useful
impr ove*nents in Hoas ,img Furnaces: and {
do hereby declare the
clear, and exack deseription of '-“'he invention,
such as will enableothers skilled in the art Lo

which ib appertains to make and use the same.

My inventien reiates to an liiprovement in

r*matmmfumacw and is more especially de-

signéd »use 1 the treatment of sulfuret
ores o EZ[} 7 thm*{,i"l'ﬁm f)bt.un@d m the mani-
fucture of sulfurie acid.

The U]}]GLB of my invention-is to pmduce a
mmmrt amd comparatively inexpensive fur-
Nace,
wi,s:m Jiﬂ charge 15 frecly exposed to heated
alt as well as to the heated products of com-

bashion in Lie furnace, that will antomatically

foad and i "*um'w:.;, and becapable of handling
connnercially larpe l[llﬂ"“:tlfdia of the charge.

With ahe.:-.ﬂ ohjects in view my invention
gensists in thvematnmtmn anc combinations
of parts, as hereinafterd {delbed and claimed.

in the accompsn Vmw arawings, Figure 1 is
n longitue Lmu central section of my nm}rwed
Hig. 215 a Pentml cross-section of

Eilg, 3 1s a section on the line 3 3

thie same.

of the 3 2 Me looking in the direction of the |
avl

"OWSE I zmd Hig. 4 shows g mafhh-

B&UOVI of the screw COnvayer,

A AT re‘wwuw oud walls of the fmmu‘

; O, the top; D D' 1), tht,
ﬂ‘l'atﬂ-bdl‘h
In the fop 18 a pive ¢, which leads either

"'I“"'l' |
LD o, i,

'mto & chimney or into a washer for remov-

g the gases evolved in the roasting opera-
tron, wh u*]a may be uthizoed hv st mthld mesns

._ well known in the art.

In the top of the wall A is p wssago f
which may be L]")hu.l by a shidinevalve 7 and

- whmn communieates E"‘*thﬂlt‘lml)*;{‘! E, which

45

is adapied o rece sive the charge to he waatml
‘Thie lower end of this passage communicates
with a trough (3, which is - shaped in cross-
section, open #b the top, and made In sections
dove umﬁt? together, as-shown at .

Cthe wally A A7 and ad the junetion of the se v

_hmr- by the brigge-wall,
desired, betweeon mml‘a rﬂppmtb Ly llw (¢ :lulh,,

as ab D7 oand.

following to be a full,

that ml] noh clog 1n nction, one in .

|

i

. The

trouoh (3. is su \mmrltl b s outer ends by
Yl

cradles and supports.

smd cross-supports ¢° g" g% ¢° ¢ 4", the ohwvt
being to fully support the troug hs and their
eharges while exposing the maximum surfaces

O t;*mwh% and charges to the action of the
heated air and the furnace products of coin-
bustion. The furnace may be of any dasired
size, and the trough G may be composed of
any debll{’*d numbel (:vf sections; but it is de-
sirable that outer ends ot the trouchs, the
junctions of sections, and, where NeCessury,

intermediate points on sections be supported,
as shown. Below the trough G are similar
troughs (& (3%, supported hv the outer walls,
the br idge-walls D' D, and the intermedinte
Removable braces T
are used to hold the troughs firmiy in posi-
it is understood that I do not limit
rmr%elf to three trouﬂ*ha but may- use. any

number.

A passage ¢°in the wall A’ :_.onnet,tﬁ the

tronghs G G/, and a similar passage ¢’ 1n the
wall A wnne(,ts the troughs G'{¥*. Conneet-
ed with one end ot the trmztri G is a dis-
charge-passage ¢' in the wail A', which ia
adaptui 78 be closed. DY & shdm valve ¢

Suitabie standards I T are lﬂmted outdide of
the furnace, and journaled in-those standards

are hollow shafts H H’ 1*, one heing located

in each trough. These shafts are square in
cross -section within the {urnace and round
outside of the furnace, and to the square por-
tions of the same are fm-..,t ned serew -con-
veyer flights A" A7 /7, made in sections and se-
cured bv‘ bolts 4 or by set-screw, as shown in
Fig. 4. The flights A’ A% are pitched in one
direction and the flights 4* in the opposite di-
rection. |

A/ AN /A ft are I'Qm(wd,h]{* doors or clo-
Sures lmlwd directly to plites PP, provided
with openings and removably attachad to the
furnace-walls A A,  FEach closureis made in
two parts which fit around the corresponding
.511 aft.
of the furnace are made easily accessible.
These plates are provided with vertical slots
of a(}m(‘*what tr'r(, wer width than the bolts of
the ¢losures A 5%, &e., engaginge therein for
the purpose of Miowuw for the d;%pmwrwnt
of the troughs {0 (7 (7 under the furnace
heat or for general alinement of ihe con-

veyers and troughs when necessary.
The conveyer-tlights A’ 47 22 are made either

Cin two parts iil,tmg around the shaft or in

75

30
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By this construction the interior parts

T OO0

105



the shaft by the set-screws.

" On the shaft H' are mounted
J &', meshing, respectively, with similar gear-
_wheels 7 7' on the shafts

suitable sections of complete

conveyer, or otherwise, secured
spur-wheels

H H*

This gear-

“ ing is so proportioned that the shatt H’ travels

than the shaft H'. This. provision

P
o LES

20

‘creasing s the charge 18 I
“troughs, the charge strearm is ot smaller cross-
‘section, thus more largely exposing the par-

- 4iclos of the same to

faster than the shaft ¥ and the shaft H? faster
the material fed into the troughs G" G at a
faster rate of travel and lesser stream than
axists in the overlying trough. This not only

obviates the possibility of clogging in the
passages

7 ¢°, but provides that as the charge

approaches the exit ¢°, the furnace heat in-
fed into lower

the action of the heated
air and products of combustion in the fur-

nace. Two useful results are secured by this

. _.-&rmngement,
fivst part of the
slowly .to secure

roasting must be conducted

final roasting can proceed much faster.

In

" the first trough, therefore, & large amount of

slowly turned and conveyed ore 1s present.

40

 tfurnace is designed to treat, 1s a serious draw-

The oveis in a thicker layer in the first trough
than in the second, and so on through the

‘ceries. Inthe last trough there is a very thin

layer of rapidly-moving ore in the iast stages
of roasting.

ond useful result is that there is no choking.

Qince each conveyer travels faster than the

~ one above it, it follows that she upper con-
veyer cannot push forward the ore toc fast

and choke the trough and connecting-pipe.

- This choking or clogging action in the case

of finely-pulverized ore, such as ‘applicant’s

“ baek to all the ore-roasting furnaces now In
~the market, wore especially with ores which

‘have a tendency to frit or melt together,
‘which often occurs during the operation of

- yoasting.

On the shaft H' is mounted the bevel gear-

wheel 77 -which is driven by any suitable
means. (Not.shown.,. ‘Besides thestandards
1T’ other standards K K’ are provided, which

* aid in supporting. the cearing and the stufi-
‘ng-Boxes k& &° into which the pipes /[ A

déliver & cooling fiuid from the main L.

. The shafts H 1’ H pass through journal-

55 boxes in the atandard 1 and inte stufiing-

" boxes B R K% secured to said standard by

6o

-

‘brackets 7 4, which are bolted to the standard.

snd to the stuffing-boxes. Pipes »+ 7” are

.connected to the stuffing-boxes R R’ R* and

serve to discharge the water or other fluid
which passes through the shafts H H' H®.
- The operation is as follows: The crushed

ore or other material that it is desired to roast

isfod into the booper F and delivered through

65 the passage /' after the furnace has been |

pitehes of the |
in place on

removes.

In roasting sulfuret ores the

the best results, while the

By this arrangement a much
more efficient roasting is secured. The sec-

804,379

‘heated up and the conveyers set in motion.
The charge is gradually fed forward by the
conveyer-flights 2’ and 18
and stiveed, fresh surfaces being continually

continually turned

subjected fo the action of heated airsind the 70

contact with the heated trough or conveyer.

products of furnace combustion or‘being in -

When the charge reaches the other end of the

into the trough G, where the roasting opera-
tion is continued. The charge then falls

through the passage ¢° into the trough G* and

finally passes out through the passage g*.

It is seen that in roasting a charge. during

the preliminary heating and roasting in the

‘troughs G, it falls through the passage g°
95

S0

trough G the cross-section of the moving

charge is the largest and that as the charge
heated and the escape of gas-

is more highly _
eons compounds becomes relatively greater 1n
the lower troughs the cross-section of the

85

charge iéff_f-éﬂmewhat Jess, facilitating the es<
cape of the gases when this is a desirable fea- =

ture, as well as subjecting the

particles of -the

charge to an increasing temperature, due- to

&

heated air and products of furnace combus-
tion and more frequent contact with the heated
grongh and conveyer. The size of the fur-

nace. the speed of the conveyers both In travel
1 of the charge and relatively
and the degree of heat used are so regulated
that' when the charge passes out of the fur-
‘pace it is completely roasted. | |

to each other,

1t is obvious that many cha;ng‘és within the

seope of the claims might be made without

departing from the spirit of my invention,
and I wish it to be expressly understood: that

shown and described.

O

95

100

T do npot limit 'myself to the exact details. .

Having thus described my invention, what

1 claim as new, and desire to secure by Lietters
Patent of the United States, 18— |

1. In a rvoasting-furnace the combination of

a series of troughs, located one over the other

105

and arranged to feed from one to the other,

conveyers in said troughs, means for operat-

ing said conveyers, said means being so pro-

110

portioned.as to drive the several conveyers at

rates of speed increasing from the top to the

bhottom of the furnace,
seribed. |

snbstantially as de-
“9o. 1naroasting-furnace, the combinatic ot

11§

a series of troughs, located one above the other .

and arranged to feed from one to the other,
conveyers in said troughs provided with hol-

| Jow shafts, means for driving said conveyers

at increasing rates of speed from the top down-

! ward and independent means for supplying-a

120

cooling fluid to said hollow shafts, substan- =

tially as described. N -

3. Ina roasting-furnace, the combination of
a4 series of troughs, each trough being U-
shaped in eross-section and composed of fire-
clay sectiouns, conveyers provided with hollow

shafts located in said troughs, means fordriv- =
130

ing soid shafts at increasing rates of speed

125
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~from the top downward, and means for sup-

plying a cooling fluid to said hollow shafts,
substantially as described.

4. Inaroasting-furnace, the combination of
end walls lm,vu*ag; passages therein, side walls,
bridge-walls, U-shaped troughs, suppm*tml lw
satd end walls and made in sections, conveyers
said troughs, provided with hollow shafts,
means for drnmu said conveyers ab increas-
ing rates of sgwul from the top downward,
and means for supplying a cooling fluid to
sald hollow shafts, substantially as (leau'lbed

5. ]naunwtmmilmmce, thecombination of
end walls, having passages thercin and open-
Ings thm*vtlumwh, siiding valves for some of
said passages, - side walls, bridge-walls, U-

shaped $roughs composed 01 fire- LLW sections |

andd summrtul on sald en walls, conveyers,

each compaosed of a hollow shaft .fmti socttonal

flights secured thereto, located (n said tronghs,
means tor driving said conveyers at inereas-
ing rates of speed from the ton downward,
means for aupplwn'r a cooling fhud to satid

! able plates each made in two
around the conveyer - shafts und h‘n%ié?ﬁh,ﬂ.} L0

hollow shafts, and removalile dm}swwrlwﬂiluu i

for the openings in the end walls, substantially
18 desceribed,

8. Inaroasting-lurnace, the corabination of

erd walls, prov e with opentngs, bridee-

wails, a series of U-shaped troughs Hll[}l}{}lt{‘{l
ln said end walls, convevers in said troughs,
means for driving aﬂ,nlt*mnﬂu'u 2 blate pro-
vided with cireulur openines adapted to it
wround the openings in - the end walls, said
plite being prov ol with stots, and remov-

SHk
A series of Li*uuLhw CONVOYVArs 11 :is«;:.i.i{“l Lrg

AT

Eiiﬁa

Geehions A1)
ciose the openings in the end w mm -zm‘ 01! s,t:w‘*
being adjustably ﬁewrm Lo the Grstrnumed
phtl‘ Suhs tantmih* a8 (! mf'rmm o

Joruyr

(. Inaroasting-fur ;w:f-‘-,

Y
SR ELE

1,
k] . . ] T
; 3y tij:‘.lq':' .f_.t.ﬁ-‘
3N 1l P‘f’l Ty R
SR Fron

having hollow shafts, lzmmx:‘f
oonveyers at inceroeasiny rates of

I-'

Fﬂ‘ .-*

the top downward, & plarality of besrings far
ifl(,ll “ah;i L ah }‘E" (l{lirli}ﬂ ;:;]{i I}}{_‘hir ;1 i.f:

warning of the mmih.& NS hm“ 1S
bv‘rim rlrif:imh Ieei :mzm and weans u:..:-:»:'*
livering a cooling fnid to said ballaw
subm&nhﬁ{!v a8 deseri L bad,

8. Ina z*ﬂmimu-;ummt 5
A series of trouchs, ar AR e
»:Jisht_.s‘ COTY wma L

"'.l'I
h,
o
| i)
I"-‘
Bt ul
| e
o
o -
e
et
™~
l.-n-u‘
s
L
4 Uil =
I
i
3
Ay, Wy
=r'=m
Fr
d
FJ

%
"f?“”i.? 1328~

‘Eitt‘ﬁ Ui H]}i—“‘{l Yrom thae h:m A
stantiaily as de ";Lf'il"ﬁi

9. fuaroasting-furnace, tuu«:::{‘mhﬁmiz,ii;:rzi}. .
end walls, bridee-w wils eneh composed
{ixedare lliumalmpm f, ol e A remoy plrte eraifie,

troughssupported by H:ﬁf.{i ena walls end erogs-

| supborts and remoevable eho RS OF b aces for

'I-

supporting said treughs firmly o no:

substanfinily as ufrﬂ-wxih !

In testimony whereo!l ¥ affix roy signatuee in
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