5 Sheets—Sheet . 1.

S, B. DEXTER.
ORE ROASTING FURNACE.

No. 436,340

- {No Model,)

N M ISVIN S A s g . | - |

P/ _ I - o i tap e I A D D aras Ao : i
f..... .....\.._“#ﬂ* : u.!.... - - - - - S TSN By a2 o M A B N L
vl 22 [ sl SN D NSy Sl s 80 S F w5 s VS S NN A AT RS -
N7 NS/ @ A SIS U SUS IS 7St S U SAUSLZ G USSP SIS \}J ...ﬁ 3 _ _ | |
. : A
_m.. ap =» - L |
“ U \ A ] R . i,
e \ow | S0 by
' 1 . \ \ : I~ | - |
__w $ | \ \ ” nHM
- H \ \ . E nu
. & \ W — gy
/ ' \ _.”.. . . | ” T...
i Al ____..._ hﬁl m.\ —— @ . lnﬂ
“ ff W , ’ |
WY _ . AJM
. A .
Q‘“\.J M.._. _f_.. _ .

-
!

P
=
-

0
&

Patented Sept. 16, 1890.

. H -
_ \ Y oo =
| dn j
] _ \ _. _
: — y ...,.n.. _ _
..__.._. - _ m f \ _ |
\&.\ \x _ L * _ ] ﬂ/ f_,..., \\Q ;
> _ ] y 2
z.w _ ” ; . e A\ \ _ ﬁ m
€ | W | | ) :
w { | | | - R :
] ..u.\.,___.\__ i | | ! i / .....v “ .Wn-
m | I 1 \ m
Z _ _ HS N - ) :
Y _ [ _ .| u‘m . v W\l o
R - . : \ /.__, \ :
_ .. ;
- ..\w._.m.\... y _ | I ! | A /./ ./.._m S
7o | | _ ] _ o
WS ARSI I _ | _ i f// W &
ERB T | m _ L | S | | | S
| ] L+ P 1 L ﬂ
B = 1 . R 3 | 7
i ! . Loy Y _ 2
! . ; \ M_ _ 2
] “ ! _ 1 _ . /.,.. m :
7 i k _ it e Y 55 /// /.,,._.. I
} I - ! ____‘ . N 4\ m
S 2SN m
. ! ] N \W Vo
i | [ \ -
_ “ | “ \u // -\ | _ — _ |
! 1 - = i f )
- _ x s d__,7 / | _ |_ — “ |
= R o | =
_ \ N . .N , ,
= _ NN\N A f.__r ,__.,_.,....., ._____.m UMM_____.._ y“_x .-y
r..__..r f \ . /_. _S - . .
” W\ 2z _. rOuE |
~ | i & oy __- |
_ O P RV NN =4 & |
VoWV R \ —l
W\ 2L -~ @
W \ W ]
% \, 2
AR | e
: \ ‘ _ . Jw
...__f. .f.___. ,._ﬁ _ ___ ______I.hlv : |
_,,.__, J.. .11.\..% 1 .
_._.. e




(_No. M.qdel..) , 5 Sheets—Sheet 2.

S ' NS. B. DEXTER.
- ' 'ORE ROASTING FURNAOCE.

No. 436,340, - ‘Patented Sept. 16, 1890.

_Z?iLg.L? s i - 7

V|
I |
I9Z =
| L
/ l
== ] T = F
. ! | | ' lIi
A
I o Ly
L ' '
. ] }| l
—
e ) e
i 7 -
e // V I:_ ~
:[ } ] I'F
I B 4 - &%
3______ II | ] | !
' | | | /
. T 7
! l | -
' If | | I""“"':
: A 1 : ._c-%
. I : I
| * I:
....... r P
e ® | ! . l [t
d. i I; 1
. ! | |
3 j — { } —h T = C—Z:é _'J
] ) =
! |
' i —] 'r o
| ] S
T
E p B V. s
Zat z
| 7,
l , &7
_ | i :é + 144
g . T L _ . AT
ya B (12 : =08
I- € —
45# | [ : L . . Pa I‘ 1'-[
- L V.Y — L1
- - ‘-

wihEssEsT | ~— = - o
5 0 @0 o P - INVENTOR :
Ty BY Mﬂ”@

-ééz%«ic% . . = Z ' C———-\

ATTORNEYS.

THE 'MORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D, C.




(No Mbdel.) e | | ' 5 Sheets—Sheet 3,
S. B. DEXTER. o
ORE ROASTING FURNACE.,

No. 436,340, . Patented Sept. 16, 1800,

_ _77{:';93

o t
j & ,C"‘h
.j . |
I
7 —+ — “; [ .
= - =—— 'EE
= — = —
.. 3 L}
vy . 1
! c’ oo 3
' 5
' -2
- WITNESSES: . INVENTOR :

o _ - By 0 ©
ATTORNEYS. N\

THE NORRIS PETERS CQ., PHOTO-LITHO., WASHINGTAON, B. C.




(No Model.) ' L 5 Sheets—Sheet 4.
' S. B. DEXTER.
‘ORE ROARSTING FURNACE,

No. 436,340, . 16, 1890,

-

, .
el e Py | e | S | owew [w el ] sl L L
=k

I
[ .
e II.I'LE/
i 1*‘ ] !
U
Z T Ny
d/ I :""' -
o, o
AL EII‘ r |
E E[}_Ii d
1, T
ﬁHL,_
PR

gl

r;':c?'

i I ] - ] 1 |
S R A I AU AT o A . - a3 > .
. A f:;-ﬁ:f;' S ﬁiﬁ o Y R &fff.e,/,;:wif,&_ |
“ L G e | [ |
C ,’ ’rj : ) .'L VS
RE S o) - R (o o B ¢

)3 ; ,___.,.;.a:-.-:f—'—-'f-:'-
e il _ INVENTOR :

D T T = R Ny o @’f&?% e
NN &,ﬂg’% %‘,I-ff,/a?/%’w NI, T SR Sy~ - . &)(é!:tj

ATTORNEYS, *

THE NORR!S PETESS €O., PHOTO-LITHO., WASHINGTON, D, C.




(No Model.) o S " 5 Sheets—Sheet 5.
' S. B. DEXTER. '
QRE EOASTING FURNAGE

No. 436,340, ' Patented Sept 16, 1890.

? L
S SISO TSI S

R Y G T

T Yy E

FEEFIEEA| T ETENEE STy,

FALLERTS T

S N T

/

\\\\\\\

DS
ISP 22~ ,/ »’(W L
/“W‘?ﬁ;‘/ = e -

NN

N

N

#
LA

H‘x’ﬁ\\{:’}\. PN *.-,‘S.,

WITNESSES:

(P Rl
6 Beczgeiok

INVENTOR :
W* “:’g B, Dy

'_A‘ TTORNEYS.

THE NORRIS PETEfS €0., FHOTO-LITHO., WASHINGTON, . €,




- UNrtep StaTes PATENT OFFICE.

10

20

30

35

40

45

sceribed and claimed,

- SIMON B. DEXTER, OF GLENDALE, MONTANA.

ORE<ROASTING FURNACE.

SPECIFICATION forming: parﬁ of ‘Tetters Patent No. 436,340, dated September 16, 1890.

Application filed October 6, 1888,

‘Serial No. 287,374, (No model.)

To all whom it may concern: :

Be it known that I, Stmox B. DEXTER, of
(:lendale, in the county of Beaver Head and-
Territory of Montana, have invented a new

and Improved Ore-Roasting Furnace, of
which the following is a specification, refer-
ence being had to the annexed drawings,
forming a part thereof, in which-—

 Figure 1 is a side elevation, partly in sec-
tion, of the furnace and collecting-chamber.

Kig. 2118 a vertical transverse section of the

furnace, taken on line ¢ 2 in Fig. 3. Fig.. 3
1s a horizontal section taken on line Y Y in
Fig. 2. Fig. 4 is
5 18 a vertical
transverse section taken on line 2’ 2’ in Fig.
o. Fig.6isan enlargedsectional end elevation

~of the receiving-car. Fig. 7 is a plan view of
the bottom plate of the furnace; and Ifig. 8
18 an enlarged detail side elevation of the ore-

feeding pipes, showing the dust-receiver in

‘section.

Similarletters of reference indicate corre-
sponding parts in all the views, |

- The object of my invention is to construect.

an ore-roasting furnace in which the ore-dust
may be treated by passing it through the fur-

nace in the direction of the draft of the fires
~of the furnace, thereby insuring a thorough

treatment of the ore without appreciable

waste of material. | -
My invention consists in the construction

and arrangement of parts hereinafter de-

The furnace A is.provided with a central
vertical chamber ¢, which is'surrounded. by a
double wall B, in which are formed the flues
b 0" 0¥ c ¢’ ¢ c? which will be hereinafter
more fully described. Outside of the flues is

formed an air-space d,which extends entirely .

around the body of the furnace and reaches
from a point near the bottom of the furnace
to & point near the top thereof.

In the side walls of the furnace are in-
serted pipes e f, which communicate with the
space d and serve to supply air to the said

space, the air taking up heat in its passage

through the space, thereby effecting two im-
portant results—viz., the heating of the air
supplied to the fire-chambers C (' at OPPO-
site ends of the furnace and reducing the es-

- cape of heat through the outer portion of the

wall. The fire-chambers C ¢/ arebuilt in the

a horizontal section taken
online z z in Fig. 5. Fig.

| wall of the furnace and opeﬁ into the cham-

ber @ near its lower end. In each fire-cham-

ber is placed a water-grate D, formed of tubes
‘and return-bends and communicating with

the water supply and discharge pipes ¢ h.
Below the water-grate D thereis an ash-pit s,
and above and below the grate, upon oppo-
site sides thereof, are air-blast apertures 7 Z,
which communicate with the air-space d. The
water entering the water-grate D through the
pipe g is discharged after its passage through
the grate into the ash:pit ¢, whence it flows,
together with the ashes, through the dis-
charge-pipe h. | |

The flues 6 O’ at one end of the furnace
and b° b° at the opposite end of the furnace
are bowed outward away from each other to
allow them to pass around the fire-chambers C
and C’, thelower ends of the flues communiecat-

ing with the chamber ¢ below the fire-cham--

bers, and the upper ends being arranged to
discharge into the dust-receiving chamber E
at the top of the furnace. The flues e ¢’ 23
communicate with the chamber ¢ at a point
below the fire-chambers, and also extend up-
ward to the dust-receiving chamber E. Below
the fire-chambers and below the openings in

the flues b b" b* b® are formed passages { for

the insertion of bars or tools for working the
mass melted in the furnace. | |
In the lower part of the furnace-wall is ar-
ranged an apertured divided plate F, which
rests upon the foundation of the furnace and
serves as an abutment for the receptacle G,
carried by the car H. The plate F is pro-
vided with a water-passage m, which extends
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entirely around the plate upon its upper sur- go
face, the halves of the water-passages being

connected by return-bends n. The plate Fis
made in halves for convenience in removing
it from the furnace when injured by heat.
Waterisallowed tofl
the passage 1 to prevent the rapid deteriora-
tion of the plate. To remove the plate F, a
portion of the masonry is first removed, and
after repairs have been made and the plate
again inserted the masonry is rebuilt.

The car H is supported by a platform I,

which rests upon rods o, pivotally connected
with the platform, and received upon cranks

P, carried. by gear-wheels g, mounted on shafts

r." The platform I and gearing connected

| therewith are placed in a pit J, formed under

ow continuously through ¢z
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the furnace, and the shafts » are macde to ro-

from any convenient power.

20
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carried by the car il.

tate together, but in opposite directions, by
the engagement of the two paivs of gear-
wheels g. One of the shafis r is provided
with a sprocket-wheel s, which receives a
chain £, driven by a small sprocket-wheel w,
mounted on a shaft v, which receives motion
Aniron casing
G/, surrounding the receptacle G, issupported
by springs G? attached to the body of the car,
5o that when the car is pushed upward the
casing G’ will be first brought into contact
with the plate F, after which the receptacle
G may be carried upward until it strikes the
said plate F. In the brick-work supporting
the plate F is arranged a water-pipe E’, hav-
ing sprinkler-openings on the side facing the
casing G’. The said pipe is supplied with
water through the feed-pipe E*. The sprink-
ler is designed to prevent the adhesion of
fused ore to the inner surface of the casing
G’ and the receptacle G. | |

" The platform I is provided with a standard
d’, which is engaged by the catch-lever ¢’ &
| The.car moves in the
direction indicated by the arrows in Kig. 2,
and when the standard d’ is reached by the
catch-lever ¢ the said catch-lever drops be-

hind the standard d’, while the catch-lever ¢’

serves as a stop for arresting the motion of
the car. When it is desired to remove the
car from the furnace the catch-lever e’ islifted,

-~ when the car may be moved on.
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The chamber ¢ is surrounded at 1ts upper
end with a water-jacketed frame f’, in which
is hinged a hollow cover g/, the said cover be-
ing provided with ahollow shaft A/, by which
it may be opened orclosed. The hollow shatt
B’ is journaled in standards ¢/, resting on the
top of the body of the furnace. Water 1s in-
troduced into the hollow shaft // through the
pipe 7’ and is discharged through the pipe &/,
the shaft 7’ being provided at opposite ends
with stuffing-boxes !’. The hollow coverg’ is
provided with a central partition m/’, which
extends from the hollow shaft i’ to a point
near the free end of the cover, the hollow
shaft being stopped also at a corresponding
point and provided with apertures on oppo-
site sides of the partition. By this arrange-

ment the water is made to flow through the

hollow shaft into one side of the cover ¢” and
around the partition m’, thence outwardly
through the hollow shaft. The cover g’ is
counterbalanced by weighted levers n' at-
tached to the shaft near opposite ends. To
one of the levers n’ is pivoted a rod o’ for
turning the shaft /" and operating the cover
g’. By thus bavinga coldsurtace closing the

“upper end of the chamber a the rising heat-

current contacting therewith is suddenly
cooled and precipitated downwardly, thereby
assisting the downward draft of the furnace
as well as protecting the damper from injury.

At the top of the chamber E is a vertical
pipe J’, provided at its lower end with an in-
clined dust-carrying pipe p"and furnished at

436,340

its top with a cover ¢’, pivoted to one end of
the lever 7/, the opposite end of the said lever
being previded with the rod s/, by which the
cover may be raised or lowered.

Adjoining the furnace A is a chamber K,

having an inclined bottom ¢/, and furnished
with a discharge-pipe u/; located at the front
of the chamber. In the raid chamber K are
deposited the finely-powdered ores or dust
from the mill, and at the side of the chamber
K is arranged a collector L for receiving the
dust and fine particles of ore discharged irom
the dust-chamber E through the pipe p’, which

70
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communicates with the said collector L at a -

pointnear its middle. The collector Li1s pro-
vided with a smoke-pipe M, having a damper
v, and is also furnished with a discharge-
pipe w’, which emptiesinto a receiver o, the
said discharge-pipe being provided with a
valve 2, by which the flow of dust to the re-
ceiver ¢ may be regulated or stopped alto-
gether. The discharge-pipe w’ is provided
at its lower end with a nozzle extending into
the receiver ¢? and furnished with -a valve d.

In the side of the discharge-pipe v are ar-

ranged gate-valves f? f3 f* f5, which permit

of taking the dust from any level of the cham-
ber K. An ordinary endless-belt elevator N
takes 1he dust from the receiver a? carries it
to a point above thetop of the furnace A, and
discharges itinto a chute O, which terminates
in a pipe ¢? which reaches into the center of
the chamber ¢. In the upper portion of the
chute O is inserted an air-blast nozzle /7
which communicates by the pipe ¢* with the
blower P, the air from the said nozzle being
employed to drive the dust through the chute
O and pipe ¢* into the chamber a. It will be
understood that the force of this blast 1s not
to drive the dust through the furnace, but is
just sufficient to overcome the force of the
rising heat and permit the dust to fall by
oravity only through the roasting or fusing

chamber. If a blast were used, 1t would cause

much of the ore-dust to pass through the
draft-flues unacted upon; but as Ionly usea
natural draft and the dust falls from the top
of the chamber through all of the heated
space and nears the intensest heat as it falls
it follows that it will be thoroughly roasted
or fused, as the case may be. The blast in
the feed-pipe is also to prevent the draft from

passing through the feed-pipe when the

damper is opened to reverse the dratt when a
car is to be removed.

When the furnace is in operation, the ore
discharged through the pipe g*into the cham-
ber ¢ is heated to the required degree in the
said chamber and drops into the receptacle
G of the car H, the movement of the ore be-
ing in the same direction as the draft of the
furnace. Any very fine particles which do
not find their way to the receptacle & are car-

ried up the flues b b’ 0* 0° ¢ ¢’ ¢* ¢’ and deliv-

ered by the pipe p’ to the collector L. When
a sufficient quantity of roasted ore has been

| collected in the receptacle G, the car 1l 1s low-
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ered after stopping o
elomnw the valves cZ2 ¢* and opening the cov-
ers ¢’ ¢’. The filled car is replaced by an
empty one, and the process is carried forward
as before. Should any of the roasted ore or
fused metal adhere to the side of the cham-
ber a it may be loosened by inserting proper
implements in the passages I. The hewht of
the furnace may be extended with ad mntaﬂe
to a point where the heat of the fire is mef-
fectual in melting the ore.

Having thus deserlbed my invention,] claim
as new and desire to secure by Letters Pat-
ent—

1. An ore-roasting furnace comprising the
vertical roasting-chamber having an outlet
on top for the waste gases and products of
combustion, side fire- ehmnbels near its lower
end, vertleal updrafi-flues through its walls
from below the fire-chambers and dl%hm oing
into said outlet, an outlet for the treated ore
at the bottom of the roasting-chamber, a dust-
feeder at the upper end below the said outlet

for the waste gases,and a blast-pipe discharg-

ing into the dust-feed pipe to prevent the
dlaft from entering said pipe and also to dis-
tribute and discharge the dust against the

- force of the a,scendmﬂ' heat, SubStELIltl.;,ﬂl} Qs
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with a

set forth.

2. An ore-roasting furnace c,ompusmo* the
vertical mastmﬂ*—ehamber having side fire-
chambers in its lower end, a dampel at its
upper end, draft-flues leadmﬂ* from its lower
end below the fire- chambers an ore- dust
feeder disecharging into the upper end of the
10£Lst1nﬂ-c11ambe1 below its damper, and an
outlet tor the fused or agglomerated ore at
the bottom of the roasting-chamber, whereby
when the ore is being removed from the bot-
tom of the chamber the damper may be opened

to reverse the draft, substantially as set forth.

. An ore-roa%mn furnace comprising the
ver tlcal roasting - cha,mber having side fire-
chambers in its lower end, a chamber above
the roasting-chamber prowd’ed with an upper
and a lower damper, a pipe leading from the
space between said two dampers, a dust-col-
lector into which said pipe discharges, a chim-
ney leading from said collector and provided
dampu, and flues leading from the
roasting-chamber below the fire- Chambels up-
war dly into the chamber between the two
dampers, substantially as set forth.

4. An ore-roasting furnace comprising a
vertical double-walled chamber «, ha,vmn* an

outlet at 1ts lower end, a space d being formed

between the two walls and provided mth air-

inlets, the side fire-chambers C C’ at the lower
end of the chamber a, horizontal grates with-

in said chambers, air-blast apeltums 97 k
above and below the grates at opposite sides
thereof (*ommumeatln o with thespace d,draft-
flues leading from the chamber ¢ below the
ﬁre—ehambers, and an ore-feeder discharging
into the upperendof the chambera, substan-
tially as set forth.

i the Supply of ore by |

5. Thecombination, mththeloabtmn*-cha,m- |

ber having side fire- chambers in 1ts lower

end, dr aﬁft— lues leading from the chamber be-

low the fire-chambers, and an ore-dust feeder
discharging into the upper end of the roast-
ing-chamber, of a dust-receiving chamber on
top of the furnace and into which said draft-
flues discharge, a dust-collector, a pipe lead-
ing from the duat—recewel ther et(} an outlet
fOl the said collector, and a conveyer for re-
turning the dust to the upper end of the
roastmm—ehamber, substantially as set forth.

6. Thecombination,withtheroasting-cham-
ber having a dust- feedmﬂ' pipe dlscharﬂ1nw
into its upper end, side ﬁre chambers in its
lower end, dr aft-ﬁues leading from the roast-
1nﬂ*-chambe}. below the fire- ehamber and a
dust-l eceiver on top of thefurnace into whlch

said flues discharge, of a dust-collector,

pipe connecting it with the receiver, aleeep-
tacle into which the collector dlscharﬂ*es, an
ore-dust chamber also having an outlet dis-
charging into said receptacle, and mechanism
for conveying the dust from the said recepta-
cle to the dust-feeding pipe of the roasting-
chamber, Snbstantlally as set forth.

7. The combination, in a downdraft ore-
roasting furnace, w1th the vertical roasting-
chamber baving an open upper end, side ﬁle—
chambers, dratt-ﬂues below said cha,mbels,
and an ore-feeder discharging into the cham-
ber above the fire- chambers, of a cooled

damper at the upper open end of the cham-
ber, and provided with aninlet and outlet for
the cooling medium, whereby the ascending

hot gases Wmll be chﬂled and assist the down-

75
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ward dr ait of thefurnace, substautlally as set -

forth.

8. Anore-roasting furnace consisting in the
10a8tmﬂ*~ehamber hmfmﬂ‘ side ﬁre-chambers
1n its lower end, draft- ﬂues leading from the

105

10ast1nw-chamber below the fire- chambers to

the top “of the furnace, a removable recepta-

| cle in the bottom of the roasting-chamber, a

damper at the upper end of the sa,ld (*hambel
a receiver on top of the furnace, into Wthh
sald draft-flues and damper open, a pipe J’
extending from said receiver and provided
with a cover, a dust-collector having a chim-

ney leading from its upper end and a dust-

outlet at its lower end, a pipe leading from the
receiver to the collector an ore- dust feeder
entering the upper end of the roasting-cham-
ber, and & conveyer supplying said feeder
with ore-dust and furnace-dust from the col-
leetor, substantially as set forth.

9. Thecombination,withthercasting-cham-
ber and its feeder, of an elevator dlsvchm ging
into the feeder, and an ore- receptacle K, ha,v-

tm and having a ser le% of gate- Valves at dif-
ferent heig;ght{-sji substantially as set forth.
S. B. DEXTER.

Witnesses: | |
GEO. M. HOPKINS,
(. SEDGWICK.
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ing a vertical pipe ', delivering to the eleva- -
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