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. T ali whoin it may concer'n :
‘Be it known that we, Eowix Viscest
LANio and f RANGIS ALBERT Currow, citi-
“zens of the {Inited" States of America, re-
3 siding at P’lttablh g, Crawford county, Kan-
sas, have invented ‘certain new and useful

Im{erovements in Smelting-Furnaces;. and

. we do hereby declare the tollowmaf to be a

" full, clear, and exact description of the in-
10 ventmn, such 28 will enable others skilled
" in the artto wh ch it apper taing to make and
. uise the same.

“This 'invention relates to furnaces for
smeltmc ore or. other metdlhiemub rmate-
1& rlals. and has special: reference to spelter
. furnaces ¢r. furnace sdueing mm ores,
although the same ma‘f‘ be useful also -in:
' _'.connectlon with other stylés of furnaces,.
-.and furnaces for the reductmn of other ma-
:zq term,ls. :

- The said inventioi has been’ de,@xgned, in
4:_:partlcu1¢1; to increase the efficiency and 'ouc—
put of what is Jknown in the ars as the Bel-
“gian zine furnace, that is to say, a furnace
Wh*ch ‘the, retorts of elonigated form are
-stacked in the Turnace <1mmbe' iu superim-
posed more or less appr ommately honzon-
tal rows or tlers .
o+ Inorecent vears the. Belomn type’ of" fur-
"35 naces Hias been to a great’ extent superseded

_ by - furnaces’ adapted to be operated with

“éheap fuel, such as natural gas, and by more

mﬁdeln types of furnaces adapted to be fired

with producer gas,  which furnaces have.
g5 proved more economical and ‘have led to a

.. ;greater yield per unit of time or per unit of
..iexpense, or* both.

. By applvmg our invention we ha\e stic-

.:cepded 1n making the Belglan furnace easy
4() o fire and to maintain. in operation, and
i eoonommal ‘both- as to fuel consumed and °

“labor required. and adapted to give a steady

and. uniform hesat throughout, the fire-space,

“isuch as:could nct be obtained: u‘nder the gld

“forms .of Belgian -furnaces. Thereby We
- ‘Have been enabled to cambi; .;he kniown &

anmges -of this-furnace with those of the

‘inoke . Tecent  types: . of . spelter ‘furnaces.

‘ :."‘W‘Ixﬂe thug of :particular. ntility in’connec-’

5@ ‘tion-with spelt,er furnaces, it is to be under-’

&5, “for

Hees;*as will be readily appreclated -
4 Ther ob;ectg: ‘thus: set-forth we sitain by
sg; thg,y means. feamres a.ziid , combmatmns of 1

) \p >c"ication of Letters Patent.

tood that- our inprovements are also.appli- -
cable to’other classes of metallurgical fur-

Patented Feb 2 1915
Serial No. 831,148,

pdi\:a hereinbelow descmbed and. more par-
ticularly pointed out in the claims.

In the accompanying drawmgs we have
vepresented, in 11‘115trat10n of our invention,
a-zine or spelter furnace which we consider
the preferred embodiment of said invention.

~In these draw 1n0's~—F1gure 1, represents
a_vertical transverse section, on ‘line 1—1,
Figs. 3 and 4, of a Belgian, smeltlng furnace

embodying our invention; Fig. 2, a side ele-

60
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vation partially in vertlcal sectlon of the -

same, looking toward furnace from. the end
opp()mte to that from which Fig. 1 is taken;
Fig. 3, a side elevation. of the same, par-
tmhs in vertical ]()nmtndmal section on line
-3, Figs. 1 and 4; Fig. 4,2 bectlonal plan
fhrxeoi on line 4—!&, Flgs 1.and 3; Fig. 5,
a top plan view thereof; Fig. 6. a vextual
section thereof on line 6——6,.F1g 1, Showmg
the air blast pipe arrangement;. Flg T, an
end elevation showing -said air- -blast. pipe
arrangement, and Iookmg in the same di-
rection as for ¥ig. 1, Fig. 8, a side levatxon
at one.end of the furnace; Fig. 9, & detail
sectional view on line q-—9 Fig. 1 and Fig.
4,.and Figs. 10 and 11,.a detaﬂ frout.and a
dg,taﬂ side elevation .of the chube door.
In all of: the figures the same parts are
dqunated by the same reference. characters.
s shown in this drawing, the smelting
furnace comprises two retort heating cham-

‘bers A A’rdesigned for receiving, the usual

or. any. suitable number of retorts. ¢ of any
well-known or suitable. arrangement and
construction in the art of reducing metal-
liferous material containing zinc, ‘or- other
similar metal or metal which may be dis-

tilled in retorts, said retorts being arranged

in the usual manner in:superimposed tiers.
The chambers A A’ are separated by a con-
tinuous partition-wall B.of suitable . thick-
ness and strength, said partltlon -wall rising
from the foundation wall B/, but. stopping

“short of the arch-roof; G, of the furnace and

beiig -separated’ therefrom suﬂimently to

~leave a contmuous unbroken throat .or com-

munlcatlon a’ between ‘the. chambers A and

A’ as shown. The retorts ¢ .are supported .
in’ an apprommatelv herizontal - or. some-

what inclined position on ledges b at their
rear and on supporting plates.d of the usual .

‘or any suitable form -and- ‘construction at

their “orward ends, sald ;plates fq? bemg
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tained in position so as to occupy a vertical

‘position and to support the front walls by
the usual tie-rods, d’. For further bracing

the furnace, encircling braces or hoops @?,

arranged as shown in Figs. 1, 3 and 7.

are provided, said braces or hoops surround-

ing the entire furnace, inclusive of the buck-

staves, D. . U
The furnace is so arranged that hot gases
of combustion in a partially burnt or con-

sumed condition are delivered to the heating

chamber A at its bottom, said gases passing
in the direction of the arrows 1 upward
through chamber A, through the throat or
communication ¢’ and thence downward
through the chamber A’, said gases being
" mingled, as they emerge from the throat o’,
and within the chamber A’, with air for the
purpose of more perfect combustion and
raising their temperature to that required
in the chamber A’. In the furnace shown
in the drawings the heating gases are pro-
duced in the hearths or fire boxes & E ar-
ranged below the heating chamber A at each
end of the furnace, said fire boxes and gas
producers being provided at the bottom with
water-cooled grate-bars e, ¢, and fire-stoking
openings provided with doors e’ ¢’; one ar-
ranged for each of the said fire boxes. The
fire boxes are separated by a fire back ¢’

. having sloping faces ¢'* as shown in Fig. 9.
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For delivering the air to be mingled with
the gases of combustion and also for sup-
porting the combustion in-the fire box, the

furnace is provided with an -air-blast sys-’

tem whose arrangement and disposition will
best be understood from an inspection of
Figs. 5 to 8. This air-blast system comprises
a main-pipe F arranged to receive air from
_a fan or other air-forcing or air-compressing
source, said main-pipe extending along one
end of the furnace and in suflicient prox-
imity to its walls to receive heat radiating
therefrom. Communicating with the main-
_pipe F and running longitudinally over the
top .of the furnaces at an intermediate part
of the same is arranged the horizontal feed-
pipe F’, (see particularly Figs. 5 and 6).
Another feed-pipe FZ, also communicating
_with the main-pipe F, descends vertically in
front. of one end of the furnace, (Figs 6, 7
and 8), said vertical feed-pipe branching off
near the bottom to formtwo branch pipes f’

72, one of these branch-pipes f’ being con-

“nected. to the masonry of the: furnace be-
neath one grate ¢ so as to feed the air there-
to, as shown in Figs. 5 and 7, while the other,
f2, passes longitudinally and horizontally
beneath the smoke-tunnel H (Figs. 1, 5 and
6) and through the furnace, by way of the
residue-chamber J’, below described, .and

thence in front of the farther end of the
furnace, its end being connected to the fur-
nace-wall heneath the other grate ¢ so. as to

ifeed air thereto, (Figs.2and 5). The vertical

1,127,264

feed-pipe F? is tapped at a number of peints
in its length to feed air to a number of
branch-pipes f* f* 7%, (Figs. 6 and 8), con-
nected thereto, and the horizontal feed-pipe
F’, as shown 1n Figs. 2 and 6, after having
traversed the entire length of the furnace,
descends to form a vertical arm f* from

- which extend the branch pipes f° f* which

communicate with said vertical arm f*. The
branch pipes f* and f° serve to deliver the
air from the miin blast-pipe to the heating-’
chamber A’, and for this purpose the parti-
tion wall B is constructed and arranged in
the following manner: The said partition
wall B consists of an interior portion d” and

70
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80

of a lining built up of the ledge blocks &

and the intermediate blocks 2. These lining
or coating blocks - and b are made of heat
refractory material such as fire-brick, as are
all the other parts of the masonry and in-
closure of the furnace exposed to the action
of the heating gases, such as the arched roof
C, the fire-box E and the other masonry of
the chambers, A and A’. In the body of the
interior portion b’ of the partition wall' B
is arranged a series of horizontal flues 4 b*:
b3, etc., (see Figs. 1 and 6) which flues ex-
tend herizontally through the furnace, as
best-shown in Fig. 6, where it will be seen -
that each of these flues pierces also one of the
end walls, B> and B? of said furnace in al-
ternate order, so as to communicate alter--
nately, with one of the branch pipes f3, f° at .
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the two ends of the furnace, of which branch

pipes said flues ° b?, etc, constitute con-
tinuations. From Figs. 1 and 6 it will be

16u-

seen that these flues b® b3, etc., communicate
with the heating chamber A’ by orifices d* b*
b, etc., said orifices passing through the in- -

terior portion &’ of the partition wall from-
the flues 5* and through the lining blocks b*
as best seen in Fig. 1. As shown in Fig. 6.
these orifices are preferably staggered in ar-

rangement so as to provide for as uniform.

as possible a distribution of the air to the:
chamber A’. From an inspection of Fig. 1

it will be noted that the pertion b° of these

orifices is considerably enlarged in cross-,
section so as to assure the register of the part
of the orifices in the lining with the said
inner part &° of, the orifices when the said
lining settles under the influence of heat. -
The arrangement so far disclosed serves
to feed air to the heating gases as they de-
scend in the chamber A’ along the inner
wall of the said chamber. In order to direct
air into contact with said gases along the
surface of the outer wall or inclosure, the

following arrangement is provided: Refer-

ring to Figs. 2, 5 and 6, it will be noted that
the horizontal feed-pipe F’ is tapped at an
intermediate portion of its length, a branch

10.‘5

116
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pipe /¢ being connected at this point to said

feed-pipe, said branch pipe /¢ leading to a
longitudinal air - chamber or trough ¢ run-

130
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ning the entire length of the furnace as seen
in ¥ig. 5. The air-chamber c4s provided at
suitable intervals along its length with
downwardly directed perforations or ducts
¢ ¢ ¢, ete., through which streams of air
flow downwaed into the chamber A7 along
the outer inclosing wall thereof. Ko regn-
lating the amount of air to be delivered to
the flues 27, the air-chamber ¢, and under the
grates e e, the braneli-pipes /” and 72, /% and
7°. and /% are provided with valves or
dampevs f77, 742, 55, 75 and %, respectively.

.To &vry off the heating gases and vapors
uiter passing downward through the heating
chamber A’, said chamber communicates with
the stacks or chimneys, (3, G, by a smoke-
flue or tunnel H extending longitudinaily
through the furnace, beneath the chamber
A7 and counecting the two stacks as best
shown in Figs. 1, 3, 4 and 3, the arch 4 over

‘said tunnel being provided at suitable inter-

vals with slots or perforations A’ of suffi-
cient size to permit of the ready passage
therethrough. of the gases and vapors of
compustion from the chamber A’ to said
tunnel. By referring particularly to Figs.
1.and 3 it will be seen that, for a purpose to
be heteinafter stated, a second communica-
tion to the stacks from the chamber A’ is
established by openings or ports A? A* open-
ing into the short passages 4° A3 leading to
the interior of the stacks G G. Both these
openings and the extreme ends of the tunnel
I are provided with dampers A* A* and
A® I, respectively, made of suitable material,
such as fire refractory brick, and preferably
they are made in the shape of sliding dam-
pers. Asshown in Figs. 2, 8 and 4, the ends
of the tunnel H are provided with doors
hS 7®, which may be opened for giving ac-
cess to the said tunnel for cleaning the same
or_for other purposes, and which are adapt-
ed to be tightly closed when the gases and
vapors are passing through the tunnel. The
stacks or chimneys G G are provided op-
posite the passages A® A* with openings g ¢
which permit access to the said passages and
which are normally closed by masonry or by
luting in any suitable or convenicnt way.

As shown. the tunnegl I and the doors A® A¢ .

ave, in the example given in the drawings,
below the floor-line. while the openings A*
and passages A° are above the said line.

The working floor at both sides of ‘the
furnace is provided with openings 7 j, etc.,
placed at suitable intervals .apart and.in
close proximity to the side-walls, as seen best

in Figs. 1 and 4, said openings leading to.

the, chutes 7’5/, for the reception of the ashes
and residues that are periodically raked or

. blown out.and removed from the retorts,
" said residues. passing down through the

66

chutes ;-4 into the residue chambers J J'.
which eéxtend longitudinaliy under the
grates ¢ ¢ and the tunnel H. The chutes

-

i 7 are closed at the bottom by any guitable
doors, such for example as the do¢ s 7%, 2,
shown in Figs. 1, 10 and 11, which are pro-
vided with latches j22, j22, as shown, to hold
the residues in the chutes and prevent their
dropping out until the residue-removal cars
are in position under the chutes. to hold the
blast under the grates and prevent air-drafts
chreugh the chutes. When these doors are
opened. they allow the resids ial
pass down and to be discharg
in the chambers J J7, for re
the removal of the residues,
again closed and thus prevent the suppres-
sion. of the blast and also the access of air-
drafts through the chutes j/, which might
chill the outer walls or fronts of the furnace
by delivering to thesame cold air. In orderto
permit the gases from the residues to escape
into the residue chambers instead of back-
ing up to the working floor, the doors j2.of
the chutes leading to the chamber J’ may be
arranged so as not to close the chuies en-
tirely but to leave a small opening /%3 at the
top as shown in Figs. 1, 10 and 11. The
doors j? for the other residue chamber J ave
similarly arranged except that thev entirvelv
close the chutes, leaving no opening at the
top. Below the grates ¢ ¢'is arranged meuns
tor feeding steam or water to the fires, such
as a_perforated steam pipe or water-spraver.
e*; Fig. 1.

The residne chamber J is provided at each
end of the furnace with a door §% to permit
access to the same for cleaning out the resi-
dues from the retorts and the ashes and
clinkers from the fire-box grates at each
end, and for other purposes. Asthe opening
of said doors 7 would result in sending a
streama of cold air into the fires and thus
interfere with the blast from the air-pipes
/" and f2, and otherwise with the operation
of the furnace. we provide movable means
for closing the fire-place E against such
drafts or interference with the blast while
said doors. 7* are open for cleaning out the
chamber J. In the example shown in the
drawings these means consist in two hori-
zontal sliding doors K, K, shown in Figs. 1
and 3. arranced below. the grates ¢ e, guided
in the masonry of the furnace and resting
on anti-friction rollers &. At each ¢ad the
doors K; K, are provided with cords. cables.
or chains £ k2. running over loose pulleys 4*
at the interior of the chamber .J and loose
pulleys Z* .outside of said chamber. said
cords being provided with weights 47 at
their inner ends. and -weighis 4% at thewr
outer ends, all as shown in Fig. 8. Scraper-
bars 7. k7, serve to remave ashes and clinkers

~which may have dropped on the doors frem

the grates, as the said doors are dimvwn .ont-

ward into their open position. )
From' the above description the operation

of the furnace will be readily understood.”



retorts a, being charged in the usual
» with the metalliferous material, such
ore or other zinc bearing material,
ith the proper quantity of coke or any
& coke or coal-mixture and the fires
in operation in the fire-boses or ‘gas
cers B, the gases and products of com-
therefrom pass through the retort-
¢ chamber A in the direction of the
s 1, _a.round the said retorts, said gases
“passing through the throat ¢’ and de-
g down through the retort chamber
re these gases are met by the currents
issuing through the perforations b*,
inner wall of the said chamber A’ in
ivection of the arrows 2, and from the
tions ¢’ in the direction of the arrow

: he gases then pass through the slots %
into the tunnel H through which they pass
0 ho direction fof arrows 4 to the stacks
and: into the air. By suitably adjust-
-alveg £/ dndif?* the amount of air ad-
d inder] the grates ¢ can be regulated
2 riecessary extent to support the proper
se of combustion, the proper amount of
am or ‘water-spray for this purpose being
also introdiiced under the grates by means of
e perforated steam or water-pipe . By
roducing the air both from the orifices b*
1 the ducts ¢’, the products of combustion
2ses as they enter through the throat
o preperly and nniformly mixed so as
sonre a uniform degree of heat, both at
+ and inner ‘wall and in the interior
amber A’. The supply of air to
the flues 6%, with which the orifices b* com-
-mimieate, and to the air-chamber ¢ leading
¢ the perforations ¢, is regulated by the
dampers f** f°° on the one band, and the
40 damper f°° on the other.
inders from the fire-boxes E, as they drop,
sre-collected in the chamber J, and the resi-
dues from the retorts a, as they are raked

bl

ar blown out prior to replenishing, drop into

e~ chutes 7/ and when the doors j% are
ned, they pass into both the chamber J
the chamber J’. When i{ becomes nec-
gavy to clean out the smoke tunnel H, the
, s or perforations A’ in_the arch h, (see
50 Figs. 1 and 3) ave closed with fire-brick, and
4,0 dampers A* are opened so as to permit
chamber A7 to communicate through the
go A* A* with the stacks G. 'Thereupon
tunne! T may be cleaned out without in-
~apting the operation of the furnace, ad-
on to said tunnels being permitted by
ing the doors A° A%, In order to evacu-
Lo chamber J without interfering with
last under the grates or admitting cold
rom the exterior to the fire in the fire-
5 E, and thereby chilling the same and
. the chambers A A’ when the doors #* are
open,. the horizontal doors K K -which, in
he normal operation of the furnace, are
{rawn out in the detted position indicated

85

The ashes and
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in Fig. 3, are drawn inward to the full ex-
tent as indicated in full lines in said Fig. 3,
thereby closing off the fires and the cham-
bers A A’ against the outer air and forming

“a secondary blast chamber. The residues,

ashesmnd clinkers can then be removed from
the chamber J. As soon as this is done the
doors §* are closed and the horizontal doors
K K are returned to their outermost posi-
tions as indicated in dotted lines. As the
residue chamber J’ is permanently closed oif
against the heating chamber A’ it may be

“cleaned out at any time without interfering

with the blast or the operation of the fur-
nace. ‘

Our improvements as above described may
be applied to the old type of Belgian fur-
naces, or they mayv be embodied in entirely
new Belgian furnace structures.

A furnace embodying or having applied
to it our improvements not only saves fuel

and labor, but leads to a better yield or re-

covery of metal from the ores or other metal-
liferous material treated, by reason of the
uniform heat which it enables us to apply
continuously to all of the retorts throughout
the heating chambers, the lowermost retorts
in the first chamber receiving substantially
the same amount of heat as the uppermost

vetorts therein, or the lowermost retorts in

the second chamber, and the number of re-.

torts in the chambers or the capacity of said
chambers may be increased or diminished
without modifying this uniformity of heat.

In the old form of Belgian furnace the

fires depended to a material extent on the

“gtack pull” or draft of the chimneys and
the building of beavy fires which have a
tendency to cool the furnace for a time, to
be followed by the danger of excessively
heating the furnace after the green fires
have burnt down, such excessive heating be-
ing greatest near the fire-box, the heating
of the various retorts being moreover very
uneven throughout the heating chambers,
either the lowermost retorts being exces-
sively and injuriously heated, or the hcat-
ing of the retorts remote from the fire being
inadequate. On the other hand, in a fur-
nace arranged and constructed under our
invention, involving the delivery of a pre-
heated blast to the grate and to the gases
of combustion at the points where a lower-
ing of their temperature is liKely to occur
and to the fires themselves, and also means
for controlling such blast delivery at the
different points, full and small fires can be
employed .continuously. ‘By this arrange-
ment it is also possible to prolong the life
of the furnace by preserving the fire-brick
linings against damage, since t e
exposed to the intense heats due to “holes”
burning into the fire. . -A_considerable source

of economy also resides in the fact that the -

air blast is preheated by the radiated heat
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#vom the furnace, and alse in the arrange-
ment, in addition to the tunnel H, of the
means_for establishing communication be-
tween the stacks G, G and the heating cham-
ber A’ above said tunnel, when said tunnel
is being cleaned, and of the horizontal doors
K, K which permit the residue and ash
chamber J to be closed off from the fire-
bozes E, E, when cleamng out said cham-
ber. | Thereby no‘interruption in the work-

ing of the furnace is necessitated by those
operations. In fact the efficiency and out-

ut of the coal-fired Belgian furnace. has
een so materially increased by our im-
provements’as to place a new value on this
type of ‘furnaces, and to adapt,it to suc-
cessfully compete with spelter plants em-
ploying gas and cheap fuel, and furnaces of

odern: construction. used in connection
with_gas-producers of various descriptions,
‘which-have had a tendency to take the place

_of the former, notwithstanding the advan-

26
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ing chambers,

tsiges, inherent_in the same. While pgrtic-
ularly adapted to such Belgian furnaces,
our, improvemu is, singly or in the aggre-
gate, may be with wdvantage employed in
Tther furnaces for smelting and treating
Sietalliferous material. The grates em-
gloyerd may be of various descriptions, in
the 7orm of stationary or shaker grates.
However, the forn showr and  described
above, we find the most cuitable in connec-
tion with the other parts, as shown.
What we claim and desire to seoure
Letters-Patent is:
" 1. Tn a smelting furnace, a pair of heat-
ing chambers, communicating  with each
other at their: tops, means for delivering
heating gases'at the lower part of ong heat-
ing chamber and weans for carrying-off the
gases from the other heating chamber in
combination with a partition wall between
the chambers, said partition wall being pro-
vided with air-flies and openings leading
from the same into the second heating
chamber along the curface of said wall, and
an air-chamber arranged at the top of the
said second heating chamber substantially
at the outer portion thereof and arranged
to deliver air to i

bv

9. In a smelting furnace, a pair of heat-
,Comn‘.‘umcz-}mng};
other at their tops, ineans for delivering
heating gases at the lower part of one heat-
ing chamber and means for carrving-oft the
gases from the other heating
combination with a pavfiion i
the chambers, said partition.wuil being

sl
vided with air-flues and openings les
#rom the same into the second . heating
chamber along the surface of gaid wall, and
an air-chamber arranged at the top of the
said second heating chamber subs?antmlly
at the puter portion theroot, said air cham-

eaid chamber at the outer
portion of said chamber. ‘

with each:

. blast chamber and to produce pressure

ber. being provided with downwardly di-
rected ar outlets substantially along the
outer wall of said chamber. '

3. In a smelting furnace, 2 pair of heat-
ing chambers, communicating with each
other at their tops, means for ‘delivering
heating gases at the lower part ‘of one heat-
ing chamber and means for carrying-off
the gases from the other heating -chamber
in combination with a partition wall be-
tween the chambers, said partition wall be-
ing provided with air-flues and openings
Jeading from the same into the second heat-
ing chamber along the surface of said wall,
and a longitudinal air-chamber extending
along the roof and the outer portion of the
said_second chamber and provided with
downwardly directed air outlets along the
inner face of the outer wall of said second
chamber. ' R

4. In a smelting furnace, a pair of retort
heating chambers communicating with each
other at their tops, a fire-box at the bottom
of one heating chamber and means for car-
rying off the gases
cecond heating chamber, in combination
with an exterior air-pipe system arranged
in heating proximity to the furnace and
provided with branch pipes for delivering
air under the fire-box andp to the inner sides
and the top of the second heating chamber.
5. In a smelting furnace, a heating cham-
ber, a stack or chimney, and a communicat-
ing passage connecting the chimney with
the heating chamber, In combination with
a second communicating
the chimney and thé heating chamber ar-
ranged above the first communicating pas-

sage, and means for interchangeably closing

or opening the opening or openings leading
from the heating chamber to the first or
second communicating passage. -

6. In a smelting furnace, a fire-box and
a chamber for collecting ashes, residues and
cinders, arranged below said fire-box and
provided with a door to give access thereto,
in combination with means for cutting oft
the communication between. said. chamber
and the fire-box, :
chamber is opened. :

7 In a smelting furnace, a fire-box and a
chamber . arranged below the fire-box. -for
collecting ashes, residues and cinders, said
chamber . being normally closed against ac-
cess of air and provided with a door, in com-
bination with -a horizontal door arranged
below the fire-box, and means for opening
or closing said door, as-the chamber below
the fre-box is closed or opened respectively:

8. In a smelting furnace, a fire-box and

a chamber for collecting ashes, residues and-

cinders, arranged below siid fire-box and
provided with a door to give access there-
'~ to and arranged to be closed: so as to form-a

from the bottom of the’

passage between.

when the . doot of the -
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8

at their bottom, in combination with means
for cutting off the communication between
said «chamber and the
door of the chamber is ‘opened.

9 In g smelting furnace, a pair of heat-
ing “chambers communicating . with each
other at their tops, means for delivering
heating gases at the lower part of one heat.
ing chamber and - means for carrying off
the gases from the other heating chamber at
the bottom thereof, in combination with a
partition-wall between the chambers, said
bartition wal] being arranged with longi-
tudinal air-flues and openings leading from
the same into a second heatifig chamber
along thé surface of said wall, a pipe for
delivering air to said air-flues, and connect-
ing pipes from the air delivery pipe com-
municating alternately with the opposite
ends of the air-flues. -

10. In a selting furnace, a-pair of heat-
g chambers communicating with each
other at their tops, means for delivering
heating gases at the lower part of one heat-
ing chamber, and means for carrying off the
gases from the. other heating chamber, in
combination with g partition wall between
the chambers, said partition-wall being pro-
vided with air-flues and openings leading
from the same into the second heating cham-
ber along the surface of said wall, and an
air-chamber arranged at the top. of the sec-
ond heating chamber substantially at the
“outer portion thereof, said air-chamber be-
ing provided with air-outlets leading into
the said chamber, and an air-delivery pipe
and branch pipes connecting the said air de-
livery pipe with the air-flues and the air-
chamber, and valves arranged in the sajd
branch pipes for controlling the supply of
air to the said air-flues and air-chamber.

11. In a smelting turnace, a pair of heat-
ing chambers in communication with each
other, means for delivering heating gases to
one heating chamber, and means for carry-
ing off the heating gases from the second
in combination with a par-
tition wall between the chambers, said par-
tition wall being formed of an interior por-
tion and a lining, the interior portion of the
partition wall being provided with air-flues
and’ with openings leading: from the air.
flues. outward, the lining being also pro-

- vided with openings adapted to register with

60

the openings in the interior wall portion and
leading “into the second heating chamber,
one set of openings being smaller in cross-
section than the other.

the furnace .

fire-box, when the-

“frém

1,127,264

¢ 12 Tn g smelting furnace, g pair of heat-
ing chambers, communicating with each
other at their tops, means for delivering
heating gaszes at the bottom of one heating
chamber and means for carrving off the
heating gases from the bottom of the sec.
ond heating chamber, in combination with
a partition-wall between the chambers, said
partition-wal] being formed of an interior
rortion and a lining, the inteyicy portion 'of
the partition-wall being provided, with lon-
gitudinal hovizontal air-flues und

und with open-
ings leading from the air-flues townrd the
ond peating chamber, the iini
also provided with openingy
second chamber, adapted to regi with
the openings in the interinr wall portion
and being smaller in Cross-section than the
openings in the interior wall-poriion,

13. In & smelting furnace. 5 puir of fire-
boxes, a retort-heating chamher arranged
over the said fire-boxes and 2 chamber foy
collecting ashes, residues and cindera, ap.
ranged below syid fire-hoxes
with a door at each end adapted to he clog
20 as to form o blast chamber and 1o Peo.
duce a pressmre and to give access thes eta, i
combination with means for cutting off (he
eommunication between said chamber gndg
the fire-boxes when the doors of the chamber
are opened,

4. In a smelting furnace, o iy of fea.
boxes and a chamber for coliecs * ashe
residues and cinders, rranged helow said
fire-boxes and provided with doovs at each
end to give access thereto, so as to form a
blast chamber, and chutes leading f1os the
working floor at the front of the furnace
into the chamber
their bottom, in combination with reans
for cutting off the communication between.
sald chamber and the fire-boxes when the
doors of the chamber are opened. -

15. In a smelting furnace, u chambe for 108

collecting residues arranged helow the fyp-
ace, in combination with chuteg leading
the working floor ut the front of the
furnace into the chamber and provided with

‘doors at their bottom, said doors not entirely 110

cloging the opening &t the bottom of the

-chiutes and leaving ‘a vent opening for the

residue gases.

In testimony whereof we hereunto affix

our signatures in the presence of two wit- 11&

nesses, ’

EDWIN VINCENT LAN TON,

FRANCIS ALBERT CURNOW.
Witnesses: -

A. H. IJANYON,

Wu. Lanyon, Jr.
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