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To all whom it may concern:

provements in

]

' JAMES M. THOMPSON, OF SAN FRANQISG@; CALIFORNIA.

ROTATING ORE-FURNACE.

A,i}plicatiﬂn;ﬁled November 21, 1876,

e’

Beitknown that I, JAMES MoNRoE THOMP-
soN, of the city and county of San Francisco,
State of California, have inveunted certain im-
Rotary. Ore-Furnaces, of which

‘the following is a speeification.

3

.

My inventign relates to rotating ore-fur-

naces for roasting and treating ores and like

. substances:; and it coasists, first, in the com-
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with a fire-chamber aud fire-back at one end

bination of the donble revolving cylinder hav- |
ing a flue-space intermediate between its walls,

of the eylinder provided with exit-fiues and

an ore-chambler at the opposite end ot the cyi-

inder having: an ove-feeding chute, the whole
being arranged on a tilting platform and

forming a returnflue furnace having the ca-
pacity to progress the ore at.any desired speed;

seeoud, in the combination, with the rotating |
org-cylinder, of a hollow -auxiliary cylinder

seeured to.and within thereceiving end of the
said ore-cylinder, for preventing an éscess of

heat at the point where the ores are intro- |
dueed into the ore-cylinder; third, in the pe-
culiar eonstruction of and manuer of support-

ing the fire-back, in. combination with the ore-
vlinders and exit-flues; fourth, in tbe con-

struction of the ore receiving and separating
chambers at the discharge end ot the double

rotating ore-cylinder; fifth, in the combina-
tion, with the external joints of an ore-far-
nace, of a plate or sleeve covering the joint
and having an air-ehannel connected to a
pump or pressure-blower, by which a coustant
pressure of air, exceeding that within the fur-
nace, is maintained within the air-channel,
nreveiting escape of gases; in constructing

the onter cylinder of a double rotating eylin-

der ore-furilace with a brick lining, and a layer

of plaster-of-paris placed between such lining
]

and the cylinder to better resist the action of

 the hot gases; in construecting the double ¢yl-

45

inders with a gradoally inereased or diverg-
ing shape toward one end, to allow of the in-
sertion of a mufile or short proteciing-cyhin-
der; and, further, in the combination of & lon-

gitndinally-tilting platformn with end ore and

fire chambers monuted thereon, the ore-cylin-

bearing wheels for supporting and rotating

the cylinder, all as fully hereinafter explained..

TFig. 3 is a plan view of the ore and
-chambers with the tops removed. Fig. 418 an

1 The following description of- the construes
tion and operation of my invention is suffi-

ciently full and clear to enable any person
skilled in the art to make and use or apply
the same, reference being had to the aceom-

| panying drawings, and the figures and letters
of reference thereon, making part of this speci-:

“Figure 1 of the drawings is an elevation, 1n

_perspective, of my improved rotating furnace

mounted over the ore and dust ¢h ambers. Fig.

2 is avertical longitudinal section througit thi

ceniter of the cylinder and the fire-chamber,
separating

end elevation, in section, of the ore and sepa-

‘rating chambers, the section being taken
‘through the line x.x, Fig. 3. Fig. Jisa front
view of the furnace epd that contains the fire-
‘box, the chimney-flue, and the chute for dis:
charging the ores from the cylinder iuto the
ore-chamnber. TFig. 6 is a central section of the

parts shown in Fig. 5. Fig. 7 is a back view

of‘the tire-back removed from the fire-chamber.
Figs. 8 and 9 are transverse sectional views

taken through theline y y, Fig. 2, showing end
views of the c¢ylinders at this point, ¥igs. 10

and 11 are detail views of the annualar pack-

ings employed at theends of the outer cylinder.

Fig.12is alongitudinal section through a por-
‘tion of the inner and outer cylinders, showing
‘the longitudinal projections aud the inclines
and- diagonal projections to lift and. drop the

ores and cause them to progress through the
furnace. Fig. 13.1is a detail end view of the

bricks which form the lining and projections

within the cylinder.. - . . |
The out.ide portion of the cylinder A 1is

made of iron, and itsinterioris lined with fire-

clay or other substance capable of resisting

. SPECIFICATION forming part Gf Letters Patent No, 236,648, dated January 11, 1881. &
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the action of the heat and gases of combus-

tion. DBetween the shell'and the lining 1s 1n-

1 terposed a layer of plaster-of-paris or similar-

1

der connecting 'snch chambers, and guide and

.~ Within the cylinder A 1s ged & C3
{ der, B, of metal or some suitable refractory

| non-heat-conducting substance, to further pro-
| teet the metal of which the eylinder is ¢om-

95

posed, and to more perfectly economize and .

retain the heat within it.
is shown at a a, Figs. 8and 9. . .. .
is arranged a cylin-

material, and cowposing. the me-cyl,i_nder, or

This constriction

100
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Jdn it.  It.is supported

theonereceivingand progressing the ores with-
| within the outer cylin-
der, A, by the radial ribs or supports b b, Figs.

that a continuous fire-space is
formed between the two cylinder§. This space
communicates at one end with the fire-chamber

, and at the other with the end of the inner
cylinder, whereby the heat and gases from the
fire, after passing between the two cylinders.
are returned through the inner cylinder and

- ‘brought into contact with the ores.

15
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‘where it joins the interior of the
cylinder, and any excess of the produets of |
«combustion not required to be passed into the

-This inner c¢ylinder,

The flue K, running to the chimuney, opens

.out of the furnace at the opposite end from the.
fire-chamber, and is provided with a snitable -

damper. This flue.connects, as showi, with
the space between the cylinders, at the point
inner or ore

ore-cylinder can be drawn off through this flue
by opening or partly opening its damper.
B, is made either plain or
corrugated upon its inner and outer surfaces,
for the purpose of increasing its strength and
the better to withstand the expansive action
of the heat, and its inner surface is provided
with longitudinal projections orribs ¢ ¢, placed

at a sufficient distance apart, with a series of |
«diagonal or inclined grooves or depressions,

d'd’,within the spaces between the projections

~¢c. The grooves are arranged on spiral or
nearly spiral lines, by which the grooves in one
space alternate with those in the next

space,
s0 that they form a regular series of ineclines
within the ¢ylinder, running from one end to
he other. These grooves or inclines operate
to progress the ore when Dbeing raised. and

~dropped by the projections ¢ ¢, while.the eylin-
der rotates, by counstantly' dropping it from the

Lottom of the inclines to the top of their op-
posite ounes, and their inclination may be va-

ried in degree, so as to progress the ores at dif-
ferent rates of speed through différent por-

tions of the eylinder. L o

The two cylinders, with their fire-spaces and
projections and inclines, and the boxes orcham-
bers C C’, are mounted upon the pivoted tilt-
g table or platform D, which is provided with

‘the friction-rollers and bearing-wheels E ¢, for

supporting and rotating the cylinder or fur-

‘nace. This platform has an elevating-screw,

d’,for inclining the furnace in either direction,
80 a8 to lessen orinerease the steepnessof the

- inclines d’ and retard or accelerate the progress

55

d’ and retain the ore within it until roasted,
and meanwhile the feeding of the ore into the
furnace would be stopped, when, by restoring

65

of the ores through the ¢ylinder more or less,
as desired ; also, where it is desired to roast
or treat the ore in charges, the furnace, after

the ore has bLeen received and distributed
throughout its entire length, can then be in.

clined in the necessary direction sufficiently to

entirely counteract the action of the inclines

the furnace to itslevel position, or inclining it
in the opposite direction, the ore will then be
progressed through and discharged, when ,the_

1-of the wall. _
_space, f,provided with a pipe, ¢, throu gh which
| alr from o pump or condenser is forced under

“within' the furnace.

236,648

furnace will be ready to receive and roast an-

other charge, - = . |
 The ends of the' cylinder A: that. cnter the
fire boxes or chambers C ¢’ are surrounded by

70

a metal plate or sleeve, I, secured to the face . .

This sleeve has a chanuel or air-

pressure, aund the channel is kept filled with
alr having a greater pressure than the gases

volve freely. The rim-of the sleeve can also

“be-provided with a gasket or packing of as-
bestas or other suitable material, which is kept -
clastic metal -

Lhis sleeve F, with its air--

closed around the cylinder by
flanges or springs.
space, constitutes themmeans for preventing the

| escape or leakage of pases amd vapors from

the inside of the rotating cylinder around the
joints. The air forced into the pipe g, and coti-
stantly escaping around the edge of the plate,
18 at a greater pressure than the gases within,

and thus forms an air-packing impervions to

smoke and vapors. This device can also be
employed to prevent the escape of smoke and

, - The- eylinder. end fits
{ loosely within the sleeve I%, so that it may re-

75
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gases from any other joints, as doors or draft- .

openings in furnaces where the pressure or
density of the gases within at
¢eeds the atmospheric pressure.
- Iam aware that the moving ‘joint of u re-
volving-cylinder ore-furnace has been covered
by a hollow collar supported by the stationary
part of the joint, and having its interior con-
nected with the smoke-stack or uptake, so as
to draw off the gases issning from the Joint;
but with my device there is a carrent into the
ore-furnacg through the joint, and by the press.
ire upon the joint the gases are prevented
wholly from passing through the same,

The fire box or chamber C, that contains the

any tline ex-

95
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grate-surface G, is shown more particularly in

Figs. 2,5, and 6. In it the end of the ore-

110

cylinder B is covered und protected by the wall
or fire-back H, which arrests the passage of

the heat and gases from the ore-cylinder, and

‘deflects them into the discharging pagsages or

conductors I I, leading to theore’chaunbers or

to the chimney-tlue. This wali isisolated from

theside of the tire-chamber, exceptat the points

where the supporting-walls ¢ i(see IFFig, 7) are

115

placed, so that it is surrounded on the sides °

and back Ly the heat and gases from the fur-
nace. ltmayormaynot have o cireular flange
or rim, k, and is concaved on

120

its face or side

next the-end of the ore-cylinder B. The pas- -

sages I I’ are mads through the supporting-
walls, and communuicate with the discharging
passages and chutes connected with the ore-
receiving chambers and the chimney. The
chimney - flue or passage I may be provided

125

with a suitable valve or damper, by closing -

which all the products of combustion can be
‘diverted into the ore-chamber, if desired. |

The end of the ore-cylinder I} is continued
a proper distance beyond the end of the outer

130 °

-supporting-cylinder, A, and the outside corru-
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.{1ther.
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-nattons, 1f 'my arg us ?d‘ are filled in or re-

moved..to formn a cireuiar rim of slightly less

size: than the spaee within the flange % of the
fire-back, so that.the space between the two

cvhnder* atid thie interior space of the ore-cyl-
mde are divided and sep'mn.ed from each

fire- hmc., into Whmh a conical tube or lookout-
pipe; R, Figs. 2 aud §, is seeured, and which

% PASSES ACTOSS: the fire- mmmhﬂr to enable the

i5

20

attendant to look within the interior of the:
The drafs in the flues I 17 pre-

ore-oylinder.
vents any fames from passing out of the pipe
R, which is assisted by the conical form of the
pipe, but creates a draft inwardly through
sueh pipe. In practice, the end of the lookout-
pipe, is generally {,lmed by o woeoden. plag,

whlch can be easily removed Wllﬁll tlie a,ftend
ant desires to look within the ore-cylinder.

.. this arrangement of my continuous or double

vlmder ﬂle ores- are fed into the end of the |
ore- cvlmdm through the chute M of the chan-

"~ ber ¢/, and are pmmebged ina gradnal man-

23
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h
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the furnace.:

ner, with the flames or heated air and gases,

.. toward the hottest end of the eylinder and in

the same-direetion with the draft.

~Any. part of the interior. ﬂre-cthler- B,

mav be formed of nmterm]a htwmﬁ* different

heat-conducting powers, or it may be made.
“ '-__Emdlnllv thinuer toward its discharging end,
80 that the heat can be still further inere cased -

npon, the ores as- ﬂw'\ are ]}I‘Oﬁ reasetl through
Al‘mtllt’.‘l Means
ores ig shown in Figs, 12, 5, A'ﬂd 6, by the 1n-
clined openings  »in the mlmder B and the

opening s in the fire-back H, by which any
desirved portion of the flames and Leat can be
_;adnutted ﬁlrepth m ihe mes v'tthm the wl-

mder B

In. the tamtment of somo la.llidb 'of ores in
_'mv improved-furiaee it may be fonnd desira-

ble or-necessary to still further proteet the
ores from too great heat at the point where
they are first introduced mtu the pre-eylinder,
..:11111 fur tlris purpose I arvange and mmbme

an auxiligvy -muftle or short L}]ll!df‘l‘ B’, with-
1in the end of the ore-cylinder, and wpparted_
in position:by the. 1.«.1111.:11 ribs or'posts & & in |
such manner that the end- of the muffle ex-

tendsbey ond theinnerevlinder, B, and through

55

$0 the: side;of: the chamber C"} mm a space all
around it is. formed: for the passage of the

flames.as tllL} retwin avound the endof the in-

- tervivr cylinder, by and into the space withinit,

Thus. tlie ores, on- heing introduced into tie

:_’_c«'ylmder,‘m*e lmt at m-:at brought into direet

o

“¢ontaet with the products of cmnbubtu}n froui.
the fire-chamber,-but as they pass through the
muftle Blare. f*l‘flmmlh' in:f wted before bemn'-‘ |
Ttought into C{mtd{‘t with the flames mud pro- |
,“i‘t"\hvd iute the hofter partot theore- c)hmlw :_

‘%hmﬂel Atihe NEaY cise necessary or desir--

able to, pmre“t phesoves, eitfirely fmm direct

contact.with the flames and produects of com-
- bustion, "‘“hl% auxiliary mauttie B’ can Do ex-

AN opening is made tlhircugh the fire-
back, and also through the outside wall of the

in

3 of mf"r *"mnﬂ ‘the hmt on the

1 uemdﬁd to cmmebt mth the main interior cvl

inder, B; or,-what is equivalent, the cylmder
B ecan be extemled beyond the exterior sup-
porting-eylinder, A, and through-to the side -
of the chamber U/, so as "to prevent the pas-

ber C/ and out through the flue K'.: These
modifications are Lledrlv shown in ].*lgS. 14,
and 15, respectively, of the drawings.: |

The end of the {\tenor eylinder, A w1thm
which the auxiliary mufhe o (.:almder Bris

1 coutained and supported,is gr 11111;1113 enlarged

1in diameter, so as-to ﬂﬁi)l 1 suffic ient space im'_
the flames to cirenlate and pass around and
return into the .exvlinder B; also, the end of
the evlinder A next the fire- b(}\ b 1:-, qlmllarlv
-euhu‘gul, as shown in Figs. 1 and 2, to admit
‘the free passage of the flames and ])I‘Ot]llbtb of
'eonmuhtmn into it 'md mmmd the mtenor ore-
mlmder | S o

- The 131 n]ectwm & e On the mtumrqmiate ot
the interior ore-cvlinder, B, as well as of the

of brick, of the shape ::‘«:hm\n in Tigs. 8, 9, and

70

sage of the prodacts of eombustion into. it, and ﬁ"
whmh will then pass around it into the cliam-

75

80

85

90

“auxiliary muftle or ¢y Inulu B/, ean be for med: - -

13 of the drawings—that is, with onc¢ projec-

oue brick—Dby which the namber of bricks re-
quired is reduced toone-half. - The projections

‘inshape, to aveid theanglesandeornersaround
“andinwlhichthe ore. awu:nnl.;m s wheninasoft
or sticky condition; and the projeetions can be

straight line toward the center of theeylinder,

‘80 that the ores will be dropped sooner or re-

tion.and one half-eroove on each side of it to .-

95

aiid the recesses or grooves are made vircular

100

made more or less ml-..mﬁ or inclined from a -

tained longer before being (lmpped,acwrdmg .

to the direction it w lng,h the . ¢yvlinder is ro-
tated, and in the former case thec ylinder can

be -rotated- faster Wlthﬂut LEH‘I‘\III”‘ the ore
aronnd with it.

. The ore- 1‘@(‘911’1111‘# chamber. N N is a:tuate{l-
below the dm_,harnmn end of the furnace, or

tition », which is in line with the center of the
discharge of the ores from the eylinder, so that
the ores are separated and divided into two
.anm ]Jmtmnq in the two chambers N N, This
arrangement is for allowing a portion only of

the length of time the f}[}pm}tt‘ chamber has
Léen ﬁllmﬂ‘ ap,) and for retaining all of the

done with a single ore-chhamber, while the sur-
faces . of both of the charges in the c¢hamber

N N are meanwhile comta {1y exposed tothe

direet contact and action of the heated air,

and by which means a more perfect roasting
“anid {,lamrulmnn ot ﬂw ore 18, in- most. ca%ea,,
effected. AT

W I;-eu necessary for the 1}10;}@1 treatment or
| thorough reduction of somedeseriptions of ores

. ||'.

in proper position to "m e the roasted ores from .
| the chute leading from the eylinder.

vided Into two Imh es or sections . by the par-

1t is di-

gases, and ‘fames passingfrom the tumaw, |

105

1I0

1I5

the {*luu'ﬁ'e to be withdrawn from the chamber
‘at a time, (all of which has been retained for

I"zq

“ores in u heated condition for a oreater length
of time after leaving the ¢y lmder than could be.

125



st

the ore. receu'mrr ehamber can be surrounded | is accomphshed in my 1mproved furnace, ara

~on its sides and Dbottom by the passages O O,
communicating with the sepmmtmmchamher.

I’ or dust- chamh(,r.:. in such manner that the
heated vapors and gases from the furnace, i

. passing -into tlic re:...en*mn'-vhamber with the

{0

~ turther increased, when found necessary, by

L5

25

ores, will circulate around it in their passage
through the flues or passages O O to the dust
or separating (-hambm‘s mld thus aid to keep
the contents of the ore-receiving (,lmmherm &
]:mperh heated condition.

The heat in. the ore-chamber m'ly be still

the employment of the auxiliary fire-chamber
(i, communicating with the passages O O, and
50 combiined with tlle ore-chamber and ﬂue:a or

passages O O and drranged as to sapply a
proper quantity or ultlltmnal degree of heat:

to the surface of or around the ores. -
The ore-receiving chamber N N is also madae
self - discharging, hv having its Lottom con-
struceted tmndmetlon nwaul to its discharge-
m‘tlet~4, 50 that when the doeor of either chan-
ber is opened the ores will diseharge without

any extra hiandling, and the chamber can

also be made of mw tleqlretl size or depth, so

-as to retain the ores or expose them for any

length of time necessary for them to Le sufli-

20

¢iently acted upon hy the heat -and heated
air and gases and flames while they are pass-

ng towaul their discharge.

-An intermediate (lubt and “tmm, Or gas

separating chamber, P, into which the vapors

and gases from the fllPll:‘l(L are discharged af-
ter passing from the ore-chamber, is pmvuletl

~and which has two t‘\lt-pdﬁﬂ:l"‘(ﬂb, the apper

4.0

50

(O

one, p,being conneeted with the smoke-stack,
amd the lower one counecting with the dust

or condensing chambers hewml and it is also

provided: mtli an inclined. bottom foi collect-

ing the finer particles of ores that may be car-

ried over and out of the furnace by the draft,
and a discharge-dooris also prov ldt‘d thmuﬂh
which to discharge the same. :

The ore 1 intrmiucml into the furnace by

the chute M and muffie B It passes from

such muftle through tlwlmwt cylinder, B, pro-

oressing as the l'\lllli]tjt revolves, and is dis- |
charged at the opposite end of the eylinder

1nto t!w passage L, which conveys it to the
ore-chambers beneath,  The ]HO([H_CH of com-
bustion are generated upon the grate G in the

furnace C, and first enter the space between

the two eylinders.  After traversing thelength

of such space they enter the end of the inner

¢y linder, where the ores are first received, and
thien: pass through such inner eylinder in the

same direction as the ores are moved, and

finatlly pass out of the inuner cylinder throngh

tlie chimney-tlue I or through the flue Or pas-

sage [/ into the ore- l,hamhem.

\_moun the advantages of feeding ani NIo-
wres:-.mn thu Ores in tlm direction ot the draft
or in'a direction not opposed to the draft from

~the fire-box, while they are-at the same time

“the following: All the ore passes into and

through the cylinder and is subjected tothe
roastmn' process, thereby avoiding the neces- 70
Sity and expense of providing an auxiliary -
fire at the receiving end of the ore-cylinder to
roast the finer particles, which is required in’
“the ¢ase where the drait opposes.the progress

| of the ores. The finer particles are progressed 75 '

more mpully, and at the same time are roasted

| as perfectly as the coarser particles, by which :

the roasting capacity of thie furnace is very
much increased. The ore 1s kept supplied in .
the first stages of the roasting process with 8¢
purer air, and the gases of mmbustlon as well
as the gases generated from-the ores and other -
snbstances metl for beneficiating tho ores,are . -
driven with the ores toward aud out, of the
hotter end of the cylinder, and through them 85'
the ore is kept constantly falling or-shower.
ing when 1t is in the proper mudltmn and at
tbe proper temperatuare to form combinations
with the gases, as chiorides, &ec., and thus a=
great s ngx of the quantlty of S"l]b or nther”gb
substances introduced into the: turndw for
beneficiating the ores is effoected. | |
Having thus tully described my lmeutlon., .
what I claim as new, amd desire to secure by
Letters Patent, is— - ' 9%
- 1. In an ore- wasnnn' 1urudce the combma—_ -
hon with theinterior ore-cy hmler B,anditsex-
terior supporting brick-lined ey llmier A, hav-.
ing a flue-space between them for tlle passage
of the dratt aud products of combustion, of rco
the fire:chamber C, lire-back H, having ﬂuPs .
1 I, and chamber C/, having ore-feed chute M .
and flue K, all metl unceted am] arranged suab-
stantially as described, .:m{l tor tlm pnrposes

. In a mtatmw -cylinder ore roasung or re- -
(lm'mn' furnace, the combination, with theore- -
,}hmler. of the hollow. auxllmry cylinder B/,
of uniform or varying thickness, secured to-f

er, for preventing an excess of heat at the

point where the ores are introduced into the

ore-cylimiler, substantially as herein set forth.
3. In.a rotating-eylinder- orve-futnace, the

chamber G, of the tire-back H, having jts face -
next the ore- -¢ylinder B Lomaved and isolated
from the side of the fire- (,lmmbep except at

| the t0p and . bottom, where it is supported Ly

walls ¢ i, and the L\lt flues I I/, opening out x20
“of such fire-back, constructed aind arranged

substantially as sabseribed, and for tlle par-
pose specified. -

4. In an ore- tumﬂw, the unnbnmtlou wnth
the ore-chamber N N, divided by & pamtmn, 125
of the ore chute or passage for delivering the
roasted ore into suid chamber, terminating cen-

trally above the said pmlltlon, subqtantlalb

| as ‘described and shown. A
5. In an ore-furnace, the cmnbmatlon with_ 130.

i the ore-recciving chamber N N, of the ﬂues or .

SlleELtF.'d to mueasmg degrees of heat, which i passages O O ander 1ts bottomn or sides, to sup- -

set torth, - 10§
and within the receiving end of the ore-cylin-- 110

combination, with the e¢ylinders A B a.nd fire- -ils '
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ply addjtional heat to the ore after being dis- g'a.-Ses within the furnace, substantially as de-
charged from the furnace, constructed and ar- | scribed. _ I T
ranged substantially as described and shown. 0. In a rotating-cylinder ore-furnace, the

6. In an ore-furnace, the combination, with | eylinder A, provided with.a brick lining, and -
the ore-receiving chamber N N, of the auxil- | a layer,.d, of .plastar-of-pm-is_placed between 25
jary fire-chamber G, adapted to supply addi- such lining aund the eylinder, substantially as
tional heat to the surface of or around.the ores described and skowyn., . o
«hile in- such- chamber, constructed and ar-| 10, In a . rotating-eylinder ore-furnace, the
Tan ged_substantia,lly as described and shown. combination of the two conecentric cylinders
io 7. In’an ore-furnace, the combination, with | A 1B, aradually increased in cross-section fo- -30

'~ the ore-chamber, of a separatin g.chamber, P, ward one end, so as to allow 2 muffle to be in-
intermediate between said ore-chamber and | serted into the.inner cylinder, substantially as
the exit for the products of combustion, pro- deseribed and shown., . - -
vided with two or move outlets at diderent éle- | In testimony that I claim the foregoing as

15 vations, construeted and arranged substan- | my own 1 hereunto set. my hand this 6th day 3
tially as described and skown. o | of September, 1877, .. © - SEER
8. The method of preventing the escape of | - JAMES M. THOMPSON.

L L

oases from the moving joints of furnaces £OD- - Witnesses: | |
sisting in maintaining externally at said joints } O, WM., SMITH,

20 an air-pressure exceeding the pressure of the | . WILLIAM HARNEY

h
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