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. Unrrep Srates Patent OFFICE.

' JAMES M. THOMPSON, OF SAN FRANCISCO, CALIFORNIA.

ROTATING ORE-FURNAGE.

. SPECIFICATION fovming part of Lotters Patent Mo, 236,648, dated January 11, 1881, :
e Application led November 21, 1876, . v R o

"o all whom it may concern: :

"

Beitknown that I, JAMES Mexror THOMP-
soN, of the city and county of San Francisco,
State of Califernia, have invented certain Im-
provements in Rotary Ore-Furnaces,of whieh

“the following is a specification.

.My invention relates {o rotating ore-far-

naces for roasting and treating ores and . like

. substances; and it counsists, first, in the com-
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Lination of the donble revolving cylinder hav-
ing a flue-space intermediate between its walls,
with a fire-chamber aud fire-back at one end
of the eylinder provided with exit-flues and
an ore-chamber.at the opposite end of the cyl-
inder having: an ove-feeding chute, the whole
.being arranged on a tilting platform. and
forming a return‘tlue farnace having the eca-
pacity to progress the ore at any desired speed ;
second, in the combination, with the rotating
org-cylinder, of a hollow aunxiliary eylinder
secured to.and within thereceiving end of the
said ore-cylinder, for preveniing an. éxcess of
heat at the point where thé ores are intro-
dueed into the ore-cylinder; third, in the pe-

culiar.construction of and manuer of support-

ing the fire-back, in. combination with the ore-
cylinders and exit-flues; fourth, in the con-
struction of the ore receiving and separating
chambers at the discharge end of the double
rotating ore-cylinder; fifth, in the combina-
tion, with the external joints of an ore-fuar-
nace, of a plate or sleevy: 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,
preveiiting escape of gases;’in ‘constructing
the onter eylinder of a double rotating eylin-
der.ore-furdace with a brick lining, and a layer

of plaster-of-paris placed between such lining

and the eylinder to better resist the action of
the hot gases; in constructing the donble ¢yl
inders with a gradually increased or diverg-
ing shape toward one end, to allow of the in-
sertion of a muffle -or short protecting-cylin-
der; and,inrther, in the combination of & lon-
gitndinally-tilting platform with end ore and
fire chambers monuted thereon, the ore-cylin-
der conuecting 'snch chambers, and guide-and

bearing wheels for supporting and rotating

the cylinder, all as fully hereinafter explained.

The following description of- the construc-
tion- and operation of my invention, is suifi-
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 accom-
panying drawings, and the figures and letters

of reference thereon, making part of this speci-:

fication. R S .

Figure 1 of the qrawings is an elevation, in
perspective, of my improved rotating furnace
mounted over the ore and dust chambers. Fig.

9 ig avertical longitudinal section througlt the
2 S

ceniter of ‘the cylinder and the fire-chamber,

Fig. 3 is a plan view of thé oreand separating.
-chambers with the tops removed. Fig.4isan’

end elevation, in section, of the ore and sepa-
rating chambers, the section 'being taken
through the line -z, Fig. 8. Fig. dis a front
view of the furnace epd that contains the fire-
box, the cbimney-flue, and the chiite for dis:
charging the ores from the cylinder into the
ore-chamber. TFig. 6 is & central section of the
patts shown in Fig, 5. Fig. 7 is a back view

-ofthe fire-back removed from the fire-chamber.

Figs. 8 and 9 are transverse sectional views
taken through thelive y y, Fig. 2, showing end
views of the cylinders av this point. Figs. 10

and 11 are detail views of the annualar pack-

ings employed at theends of the outer cylinder.
Fig.121is a longitudinal section through a por-

the longitudinal projections and the inclines
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‘tion of the inner and outer cylinders, showing -

and- diagonal projections to lift and.drop the

ores and cause them to progress through the

furnace. Fig. 13.1s a detail end view of the

bricks which form the lining and projections
within the eylinder. - _

"The out.ide portion of the cylinder A is
made of iroy, and itsinterioris lined with fire-
clay or other substance capable of resisting
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the action of the beat and  gases of combus- -

tion. Between the shell and the lining is in-
terposed a layer of plaster-of-paris or similar
non-heat-condueting substauce, to. further pro-
tect the wetal of which the eylinder is com-
posed, and to more perfectly economize and
retain the heat within it. This constraction
is shown at @ a, Figs. 8 and 9. . o

- Within the-eylinder A is arranged a cylin-
der, B, of metal or some suitable refractory
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material, and composing, the ore-cylinder, or '
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-2, 8, and 9, so that a

2. _ . 236,648

theonereceivingand progressing the ores with-
init. It.is supported within the outer cylin-
der, A, by the radial ribs or supports b b, Figs.
continuons fire-space is
formed between the two cylinders. This space
communicates at one end with the fire-chamber
G, 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 tirough the inner cylinder and

- ‘brought into contact with the ores.
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The flue K/, running to the chimney, opens
-out of the furnace at the opposite end from the

ire-chamber, and is provided with a suitable-

damper.. This flue connects, as show1, with.
the space between the cylinders, at the point
where it joins the interior of the inner or ore
cylinder, and any excess of the products of
combustion not required to be passed into the
ore-cylinder can be drawn off through this flue
by opening or partly opening its damper.
This inner cylinder, B, is made either plain or
corrugated upon its inner and outer surfaces,
for the purpose of increasing its strength and
the bétter 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 geries of
“diagonal or inclined grooves or depressions,
d'd’, within the spaces between the projections
ce.  The grooves are arranged on spiral or
neatly spiral lines, by which the grooves in one
.space alternate with those in the next space,
so that they form a regular series of inclines
within the ¢ylinder, ranning from one end to
he other. These grooves or inclines operate
to progress the ore when being raised. and
dropped by the projections ¢ ¢, while.the eylin-
«der rotates, by constantly dropping it from the
bottom of the inclines to the top of their op-
posite ones, and their inclination may be va-
ried in degree, so as to progress the ores at dif-
ferent rates of speed through diferent por-
tions of the eylinder. » ’ .
The two cylinders, with their fire-spaces and
projections and inclines, and the boxes orcham-
bers C ¢/, are mounted upon the pivoted tilt-
ing 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-serew,
d?,for inclining the furnace in either direction,
80 as to lessen orincrease the steepness of the
inclines &’ and retard or acceleratethe progress
of the ores through the cylinder more or less,
as desired ; also, where iv is desired to roasg
ot treat the ore in charges, the furnace, after
the ore has been received and distributed
throughout its entire length, ean then be in-
‘clined in the necessary direction sufticiently to
entirely counteract the action of the inclines
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
the furnace to itslevel position, orinclining it
in the opposite direction, the ore will then be
progressed through and discharged, when the

- within® the farnace.

furnace will be 1‘eady to receive and rohst an-

other charge. ) . '
The ends of the- cylindér A: that. enter the
fire boxes or chambers C (¥ are surrounded by

70

a metal plate or sleeve, F, sccured to the face . .

-of the wall. This sleeve has a chanitel or air-
space, f, provided with a pipe, g, th rouigh which
air from a pump or condenser is forced under
pressure, and the channel is kept filled with,
air having a greater pressure than the gases

loosely within the sleeve T, so that it may re-
volve freely. The rim-of the sleeve can also
“be-provided with a gasket or packing of as-

Lestas or other suitable material, which is kept “

closed around the cylinder by elastic metal

The- eylinder- end fits

8o

.

flanges or springs.. This sleeve T, with its air--

Space, constitutes themeans for preventing the
escape or leakage of gases and 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,
is at a greater pressnre than the gases within,
and thus forms an air-pucking impervious to
smoke and vapors. This device can also be
ewpployed to prevent the escape of smoke and
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gases from any other joints, as doors or draft- .

openings in farnaces Where. the pressure or
deusity of the gases within at any time ex-
ceeds the atmospheric pressure. S

- Iam aware that the moving ‘joint of a're-
volving-cylinder ore-furnace has been covered
by a hollow collar sypported by the stationary
part ot the joint, and having its interior con-
nected with the smoke-stack or uptake, so as
to draw off the gases issning from the Jjoint;
bat with my device there is a current into the
ore-furnacg,through the joint, and by the press-
nre upon the joint the gases are prevented
wholly from passing through the same.

The fire box or chamber C, that coutains the
grate-surface G, is shown more particularly in
Figs. 2,5, and 6. In it the end of the ore-
cylinder B is covered and protected Ly 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 the'ore chainbers or
to the chimney-flue. This wali isisolated from
theside of the fire-chamber, exceptat the points
where the supporting-walls i ¢ (see Fig. 7) are
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placed, so that it is surrounded on the sides

and back Dy the heat and gases from theé fur-
nace. Jtmayor maynot have a circular flange
or rim, k, and is concaved on its fuce or side

J20

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

sages I I’ are madb through the supporting.-
walls, and communicate with the discharging
passages and chutes  connected with the ore-
receiving chambers and the ¢himney, The
chimuey - 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 I3 is continued
a proper distance beyond the end of the outer
-supporting-cylinder, A, and the outside corru-

130 °
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vnatlous, 1f any are unsed, are filled in or re-

moved.to form a mrcumr rim of slightly less
size than. the space within the flange k of the
fire:baek, so that .the space between the two

eylinders aid thie interior space of the ore-cyl-
inder .are divided and separated from each
ather..
bagk,and also through the outside wall of the
fire- bO‘(, inte which a eonical tube or lookout-
pipe; R, Figs. 2-and §, is secured, and w]m,h

~ passes across the fire- cmmbﬂr to enable th

15

20

attendant to look within the interior of rhe
ore-eylinder. The drafs in the flues I i pre-
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
such plpe. In practice, the end of the lookout-
pipe is.génerally closed by a wosden. plug,

whlch can be easily removed when tlie aftend
ant desives to look Within the ore-eylinder. . In

R thlq arrangement of my continuous or double

-
- .36
:»3;5
#

as
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eylinder the ores-are fed into the end of the

ore- cvlmder through the chuie M of the cham-.

bex ¢, and are pm(rlebsed in a graduaal man-
ner, with the flaines or heated air and gases,

toward the hottest end of the eylinder and in’

the same direction with the draft.
.- Any. part_of the interior ore-eylinder, B,
mav be formed of ‘materials havmﬁ‘ different

‘heat-conducting powers, or it may be made
'_nradlnﬂy thnmm toward itsdischarging end,
s0,that: the heat can be still further inere ase(l»

npon, the ores as- ﬂws‘ we prog; mssed through

the furnace.:

- Another means of increasing 'the heaton the

ores.is shown in Figs, 12, 5,. amd 6, by thein:
clined openings 7 in the eylinder B and the

opening. s .in the fire-back H, by which any

desired portion of the flames 'md heat can Le

‘adnutted (’lreotlv to. ﬂxe me v"lt}nn the cyl-

inder B

Cn the txmtment ot some kmda ‘of ores in
my improved-furnace it may be found desira-
ble or:necessary to still further proteet the
ores from too great heat at the point where

they ave firsh introduced into the ore-eylinder,

and for this purpose: I arrange and combine

an auxiliayy -nindtle ov short c;,lmder B, with-
‘it the endof the ore-cylinder, and bupported

in position by the. radial ribs or. posts b ¥ in

“such manuer that the end. of the muffle ex:

tendsbeyoud theinnereylinder, B, and through
ta the:side:of. the cha umber (/, and aspace all
around-i¢ -is. formed: for the passage of the
flames.as theyveturn aronnd the endof the in-
terivr eylinder, Byand-into the space withinit.
Thus' the ores, on- being introduced into tiie
linder; are not at first brought into direct
contacs \\'1111 the: products of COmbUthOﬂ from
the ﬁre«chdmber ‘but asihey pass through the
muttle - dilvare. nm(umlh' heated before being
bmught into umtaos W mx the flames aud pro-

gréssediinto the otter partot theove-eylinder.
Che iy case necessary ot desir-”

: Svhmﬂgl
able to, profegt’ the-ores, eittirely ﬁom direct
contact-with the flames and produets of com-

- bustion, “hxs auxiliary muffle B’ can be ex-

~AN opening is made through the fire-

-euhwgul, as shown in Iligs. 1T and 2

236,649 o o » 8

tended to counect with the’'main interior eyl-

inder, B; or, what is equivalent; the cylmder

B can be extended beyond the éxterior sup-.70

porting-cylinder, A, and through-to the side
of the chamber (', so as to pre,vent the pas-
sage of the produéts of combustion into ik, and -
whu,h will thien pass around it into the cliam-
ber C’ and out through the flne K'.-
modifications are dCdl‘lV shown in Fig igs.
and 13, respectively, of the drawings.

14

These 75

‘The end of the (=\tenor eylinder, A w'thm -

which the auxiliary muftie or: o,\lmder B is

coutained and supporied, is gradually enlarged 8o

in diameter, so as-to afford sufficient space for.
theflames to cireulate and pass around and
return iuto the cylinder B; also, the end of
the eylinder A next the fire-box Ci Ls similarly

the free passage of the flames and produ(,tb of
combustion into it and around the mterlor ore-
cylinder, B.

-The promctwns ac on the interior surface of

, to’adwit 83

the interior ore-cylinder, I3, as well as of the go
auxiliary muftle or ¢y hndu‘ B/, ean be formed:

of brick, of the shape shown m Tigs, 8,9, and
13 of the drawings—that is, with one projec-
tion.and one halt-groove on each side of it to
one brick—Dby which the number of bricks re-
quired is reduced toone-half. - The projections
and the recesses or grooves are made virculav

_inshape, toavoid theanglesand corners aronnd

and inwhichthe ore accunml es wheninasoft
or sticky condition; andthe projections can be
made more ov less raking or inclined from a
straight line toward the centerof thecylinder,

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

1
95

100

tained Tonger before being dropped, acu)rdmg .

to the direction il w lm,h the cylinder is ro-
tated, and in the former case the »ylinder can
be -rotated faster without carrying the ore
around with it.

The ore- reeewnw chamber . N N is sitnated
below the dx\@harnmn end ‘of the furnace, or

in proper position to ta :e the roasted ores from .

the chute leading from the eylinder. - 1t is di-
vided into two lml\ es or sections, by the par-
tition #, wirich 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
equal ])oxtmn: in the two éhanmbeérs N N, This
arrangement is for allowing a portion only of
the cluu-“e to be withdrawn from the chamber

‘at a time, (all of which has been retained for

tlie length of time the opposite chamber has

105

=

io

-

20

Leen filling ap,) and for retaining all of the

ores in o heated condition for a greater length
of time after leaving the ¢y linder than could be.
done with a single ore-chamber, while the sur-
uu,es of both of the charges in the chamber
N N are meanwhile consta: itly exposed tothe

'vdu'cct; contdet -and action of the heated air,
“gaseys, and Hlames passing from the turnace,
and by which means a more perfect roasting
“and chloridizing of ﬂw ore-is, in-most case.s,

effected. - .-
"When necessary iur the pwpex treatment or
thorough reduction of some deserlpmonsofores

130
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the ore-receiving chamber can be surrounded

_on its sides and bottom by the passages O O,

communieating with ‘the semmtmfr-chamber
P or dust- chambcm in such manner that the
heated vapors and gases from the furnace, tu

. passing .into the recelvmfr-(‘lmmber with the
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ores, will circulate around it in their. passage
through the flues or passages O O to the dust
or separating (-llambors, and thus aid to keep
the contents of the ore-receiving (,lmmberm a
properly-heated condition.

The heat in. the ore-chamber m'ly Le still
further inereased, when found necessary, by
the employment ot the auxiliary fire-chamber
G, commuanicating with the passages O 0, and
s0 conbined with the ore-chamber and flues or

passages’ O O and drranged as to sapply a

proper quantity or ul(lltmnal degree of heat
to the surface of or around the ores.

The ore-receiving cliamber N N is also’ nmde
self - discharging, hv having its Lottom econ-
structed to incline downward to its discharge-
ol.tletq, 50 that when the door of either cham-
ber is opened the ores will discharge without
any extra handling, and the chamber can
also be made of any desired size or depth, so

cas to retain the ores or expose them for any
longth of time

¢ necessary for them to e sufti-
ciently acted upon by the heat -and heated
air and gases and flames while they are pass-

ing toward their discharge.

-An intermediate duat, and “fame” or gas
separating chamber, P,into which the vapors’
and gases from the turn.u'(, are discharged af-
ter passing from the ore-chamber, is pwvule(l
and which has two exit- -passages, the upper
one, p,being connected with' the smoke-stack,
and the lower one counecting with the dust
or condensing chambers bevond and it is also
provided  with an inelined. bott;om for collect-

dng the finer particles of ores that may be car-

ried over'and out of the furnace by the draft,
and’a discharge-door is also prov uled thunwh
which to (hbblhll e the same.

The ore is lntruduwd into the tlun.tw by
the chute M and muffle B It passes from
such muftle through the inner eylinder, B, pro-
sressing as the ('\lm(]el revolves, and is dis-
chiarged at the opposite end of the eylinder,
into the passage Uy which conveys it to the
ore-chambers benes LL]!. The pwductq of com-
bustion arve generated upon the grate G in the

“furnace G, gnd first enter the space between

thie two eylinders.  After traversing thelength
of such spuace they enter the end ot the inner
eylinder, where the ores are first received, and
then: pass through such inner c¢ylinder in the
same direction as the ores are moved, and
finaily pass out of the inner cylinder through
thie ¢chimney-flue I or, through the tlue 01' pas-
sage I’ into the ore- ohamhem.

. unonu the advantages of feeding and pro-
gx‘essing the ores in the direction of the draft
or in"a direction not opposed to the draft from
the tire-box, while they are.at the same time
subJected to increasing degrees of heat; which

is accomplished in my 1mproved furnace, are .

the following: All the ore passes into and

through the cylinder and is subjected to the
roastmO‘ process, ‘thereby avoiding the neces-

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 case where the draft opposes.the progress

of theores. The finer particles are progressed:
more rapidly, 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 is kept sapplied in
the first stages of the roasting process with
purer air, and the gases of u)mbusmon as well

as the gases generated from the dres and other

snbstances n\ed for beneficiating tho ores,are

driven with the ores toward and out, of the

lhiotter end of the cylinder, and through them
the ore is kept constantly falling or shower-
ing when it is in the proper c,oudmon ‘and at
tbe proper temperature to form combinations
with the gases, as chlorides, &c., and thus a’
great s
substances introduced into the- tm‘naw fov

beneficiating the oregis effected.

Having thm tully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

. In an ore- xo.\stmfr hmmw, the combina-
hon with theinterior ore-cylinder, B,anditsex-
terior supporting brick-lined cylinder, A, hav-.
ing a flue-space between them for the passage
of the dratt and products of omnbmtmn, of

the fire-chiamber C, fire-back H, having flaes -

1 I’y and chamber C/, havinyg ore-feed'clmt’é M
and flue K, all constructed and arranged sab-
stantially as described. and -for the pm'poses
wt forth.

aving of the quantity of salt or other"

95
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105§

.Ina rotatmw cylinder ore roasung or re-

(luvnm furnace, the combination, with theore-

qlm(ler. of the hollow. auxnlmry eylinder B/, :

of uniform or var vmg thickness, becured to a3
and within the receiving end of the ore-cylin--
-ler, tor preventing

an excess of heat at the
point where the ores are introduced into the
ore-cyliniler, substantially as herein set forth.

3. In.a rotating-eylinder: ove-futnace, the
combination, with the cylindérs A B and_fire-

‘10

c¢hamber G, of the fire-back I, having jts face -

nest the ore- cylinder B concaved and’ isolated
trom the side of the fire- (,lmmber, except at
the top and . bottom, where:it is supported by

walls ¢ i, and the L\lt flues 1 I/, opening out
“of sueh five-back, constructed dud arranged

substantially as subseribed, and for the pur-
pose specified.

4. In an ore-furnace, the unnbnmtlou, with

the ore-chamber N N, divided by 4 partition,

20

125,

of the ote chute or pdssage for deliveting the =

roasted ore into suid chamber, terminating cen-
trally above the said pmlltxon santantlall)
as ‘deseribed and shown.

5. In an ore-furnace, the combination, with_

30

the ove-recciving chamber N N, of the flues or .

passages O O ander xtq botton or sides, to sup~
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ply addjtional heat to the
charged from the furnace, constructed and ar-
ranged substantially as described and shown.

¢. In au ore-furnace, the combination, with

the ore-receiving chamber N N, of the auxil-

jary fire-chamber G, adapted to supply addi-
tional heat to the surface of or around.the ores
while in- such- chamber, constructed and ar-
anged substantially as described and shown.
“7¢ Ip an ore-furnace, the combination, with

" the orve-chamber, of a separatin g-chamber, P,

intermediate ‘between said ore - chamber and
thie exit for the products
vided with two or move outlets at different ¢le-
vations, censtructed and arranged substan-
tially as described and sbown.

-8, The method of preventing the escape of
gases from the moving joints of furnaces con-
sisting in maintaining externally at said joints

an air-pressure exceeding the pressure of the |

N

ore after being dis- |

of combustion, pro-’

=z

¢

gases within the furnace, substantially as de-
seribed. ‘ ‘

9 In a rotating-cylinder
cylinder A, provided with.a brick lining, and
a layer,.a, of plaster-of-paris placed between
such lining aud
described and shon, ‘

10. In a.rotating-oylinder ore-furnace, the
combination of the two concentric cylinders
A B, gradually increased in cross-section to-
ward one end, so as to allow & muffle to be in-

ore-furnace, the

the cylinder, substantially as.

30

serted into the.iner cylinder,,sdbstmutia]ly as

deseribed and shown.

In testimony that I ¢laim the foregoing as
my own I hereunto set my-hand this 6th day
of September, 1877.. . = ' C

JAMES M. THOMPSON.

Witnesses: .

C. W. M. SMiTd,
WiLLiaM HARNEY
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