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WILLIAM WAKELY, OF TAUNTON, MASSACHUSETTS.

FURNAGCE.

SPECLFICATION forming part of Lét;ters I’&tem No, 686,701, dated April 1, 1902.

Applicati{jn filed December 7, 1901., Serial No. 85,054, (o model.)

To ail whom it may concern:
Be it known that I, WILLIAM WAKELY, a

citizen of the United States, residing in Taun-

ton, In the county of Bristol and State of Mas-
sachusetts, haveinvented an Improvement in

Furnaces, of which the following description,
in connection with the accompanying draw-
~1ngs, isaspecification, like letters on the draw-

ings representing like parts.

This invention relates to a metallurgical
furnace, and has for its object to provide a

furnace of the character specified in which
metals or alloys of metals having different

melting-points may be simultaneously treated

at & minimum expense. - |

Figure 1 is a front elevation of one form of-
furnace embodying this invention; Fig. 2, a
vertical longitudinal section of the furnace
shown in Fig. 1, the section being taken on

the line 2 2, Fig. 5; Fig. 3, a plan view of one
of the basins shown in Fig. 2; Fig. 4, a detail
to be referred to; and Fig. 5 a transverse sec-
tion on the line 5 5, Fig. 2, looking toward
the left. | DR |

In the present embodiment of this inven-
tion I have shown a furnace especially de-

- signed and adapted for recovering an alloy

35

of lead, tin, and antimony from dross or ox- |

ids of said metals, and simultaneously re-
covering lead or tin or an alloy of lead and
tin from drossor oxids of the same, the lead
or tin or an alloy of the same having a mate-

‘rially-lowermelting-point than analloy of lead
and antimony. For this purpose I employ

a furnace provided with a combustion-cham-
ber «, a basin or pocket b, made in the hearth

~of the furnace adjacent to the said combus-

45

tion-chamber, and a basin or pocket ¢, also
made in the hearth of the furnace at a lower

level than the basin 6. The top or roof of

the furnace is preferably made with curved
or inclined portions d ¢, the portion ¢ extend-
ing downwardly and rearwardly until it meets
the rear wall f of said furnace to form with
the hearth of the furnace an inclined passage

g, which communicates with an outlet-port 7, |
in the wall f, the said port having its lower
wall substantially on a level with the upper
surface of the basin ¢. The port # commu-
nicates with a suitable passage 7, leading to
a chimney or stack 7, which latter may and

| preferably will be provided with a suitable
damper k. . _ _

The furnaceis provided with suitable grate-
bars /[ .and with an ash-pit m below the same, 55
‘which is accessible from outside the furnace.

1The basins 0 ¢, which are substantially nar-

i row and of considerable depth and open at
their upper portions, may be made of refrac-
tory material, such as fire-clay or fire-brick, 6o -
and are situated in the hearth of the furnace

at different levels, with the basin ¢ at a lower |
level than the basin 0, so that the contentsof
the basin ¢ may be removed from the heat-
Ing zone or path of movement of the heat 63
passing through the passage g.

- The basins b ¢ are separated by a portion

of the hearth of substantial thickness to pre-
vent burning out and breaking down of the
walls of the basins, and this intermediate 7c
portion of the hearth has its upper surface
Inclined at such an angle that if extended it
would intersect the basin ¢ substantially at
1ts longitudinal center, with the result that
the flame is directed down into the basin ¢ 73
and strikes the material therein substantially

at the center of the basin, thereby more uni-
formly heating the contents of the basin.

‘T'he basins b care for the best results curved |
In cross-section, as shown, for the purpose of 8o
preventing the metal sticking to the sides of
the basins. Furthermore, they are made of
substantial depth, so as to enable a substan-
tially large quantity of material to be treated
with a minimum exposure of surface area, 8s
thereby reducing to a minimum loss by vola-
tilization when the materials are treated with
the basins uncovered. | | |

T'he basins 0 ¢ are provided at one end with
discharge spouts or troughs » o, which extend go
through an iron or steel facing p for the fur-
nace. 'The metal facing p is provided with

sultable openings which register with the com-
| bustion-chamber ¢ and with the basinsbecand
| which openings are normally closed by suit- g5

| able doors 5 6 7.

T'he basins b ¢ may be open at their top or
they may be closed substantially air-tight by
sultable covers. Inthe presentinstance only
one basin, as ¢, is shown closed by a cover, 100
which is composed of a plurality of seetions 8,
| each of which is provided with a suitable han-
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dle g, by Whlch the whole or a portion of the

- sections may be lifted off from the basin ¢

IO
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through thedoor7. Thecover-sections8may.
_a,nd p1efe1ebly will rest upon suitable ledges

10 in the upper surface of the basin c. (See
Figs. 2 and 3.) -

The furnace herein shown is especially
adapted for recovering an alloy of lead, tin,
and antimony, such asis used for linotype and
stereotype work, and also for simultaneously
recovering an alloy of lead and tin, which is
useful for soldering purpose, orforrecovering

lead or tin. Forthis purpose the oxids of the

lead, tin, and antimony, which are found on

the market as dross, are suitably fluxed and
placed in the upper basin 0, and the oxids of
lead and tin or the oxid of either lead or tin
is suitably fluxed and placed in the 1owe1
basin c.

T will first describe the operation of the fur-
nace with the contents of both basins exposed.

Combustion igstarted in the chambera, and
the products of the same first pass over the

696,701

| from their oxids in the basin ¢ in a substan-

tially short time and with a very small con-
sumption of fuel. Thealloy of lead, tin, and

70

antimony melts at a materially hwhel tem- |

perature than the alloy of tin and Tead. |
The furnace herein shown is adapted for

simultaneously deoxidizing the dross in the

basin b and for sweating dross in the basin

75

¢, in which case the latter basin is closed by

‘the covers 8 substantially air-tight, and 1is

used as a retort or sweating basin. By using
the lower basin as a retort a material saving
may be effected in recovering the more valn-
able metals of lower melting-points. Iorin-
stance, when a dross is rich in metals—as,
for instance,a drosscontaining sixty per cent.
lead, thirty per cent. tin, and ten per cent.

antimony—the tin,whichisthe morevaluable,

can be recovered in the sweating-basin with-

out loss by volatilization, and the dross of
lead and antimony remaining in the basin

8o

could then be put into the upper basin band

recovered therein. Itwillthusbeseenthatby

open upper basin and then pass downwardly | using the basinc asaretort orsweating-basin

over the open lower basin to the outlet port

~or opening h, which is made substantially

30
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~ small with relation to the area of the lower
~ basin, and consequently the heat is held in
The contents

the vicinity of the said basin.
of the upper basin being nearer to the com-
bustion-chamber ¢ and to the heating zone in
the passage g are exposed to a hlﬂ'her heat

than the contents in the lower basm thus en-

abling the oxids of an alloy of hwher melting-
point to be reduced to the metelhc state 1n

- the upper basin, while at the same time oxids

10

of an alloy or of a metal of lower melting-
point are reduced in the lower basin, the prod-
ucts of deoxidation created or generated in
the upper basin commingling with the prod-
ucts of combustion, and thus assisting in
heating the material in the lower basin,which
latter metemel 1s removed {roimn the heetmg
zone in the passage ¢ a sufficient distance to

obtain a substantial difference in degree of

heat in the two basins, which difference is

- sufficient toenable the metal or alloy of metals

55

of materially lower melting-point to be treated
without material loss by volatilization. The
metals in the basins 6 ¢ may be withdrawn
therefrom through the spouts or troughsn o,
first removing suitablestoppersorplugs1213.
The molten metal may be run into suitable
molds. (Not shown.)

It will thus be seen from the above deserip-

. tion and from an inspection of the drawings

6o

- by the heat created or generated in the basin |
0. The degree of heat can be regulated with-
~ in limits by the damper /. -
 In pleemce an alloy of lead, tin, and anti-
mony has been recovered from their oxids
or dross in the basin b, while an alloy of lead
and tin has been simulteneous]y recovered

that the heat contained in the products of

‘combustion is fully utilized in acting on the

material in the basin b and also in the basin
¢, and the material in the latteris acted upon

a maximum amount of the metal of greatel
value can be recovered by the sweating proce-
ess simultaneously with the recovery in the
basin b of an alloy of materially higher melt-
ing - point, thus enabling dross or oxids of

| metals to be economically treated at a profit.

I have herein deseribed the furnace as use-
ful for recovering an alloy of lead, tin, and
antimony in one basin and lead or tin or an
alloy of lead and tin in the other basin; but
I do not desire to limit my invention in this
respect, as other metals or alloys of metals
having materially different melting- points
may be simultaneously treated.

I claim—

1. Ina farnace of the character described,
the combination with a combustion- cha,mber,
an outlet therefor, and an intermediate pas-
sage downwardly inclined from the combus-

tion-chamber to said outlet, of a plurality of

substantially narrow deep basins or recep-

QO

95

I00

105

IIQ

tacles formed in the hearth of the furnace

with the basin remote from the combustion-
chamber at a lower level than the one adja-
cent to said combustion-chamber, the said
basins being extended transversely of the fur-
nace and separated by a portion of the hearth
of substantial thickness and having its sur-
face of such inclination as to direct the flame

passing over the lower basin to substantially

the longitudinal center of the said basin, sub-
stentlelly as described.

2. In a furnace of the character described,
the combination with a combustion-chamber,
a downwardly-inclined passage communicat-
ing therewith, and an outlet port or opening
communicating with said passage, of a plu-

rality of basins or pockets curved in cross-

sections and extended across said furnace
below said inclined passage and having out-
let-openings communicating with the exterior
of the furnace, said basins or pockets being
located at different levels with the bagin re-

115

I20

125

136
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‘at a lower level. than the basin adjacent to
~level than the basin adjacent to the combus- | said combustion- chamber, and - a removable
~tion-chamber, substantially as and for the cover for said remote basm substa,ntlally as
purpose spemﬁed and for the purpose speclﬁed B
5 3. In afurnace of the character descmbed In testimony whereof I have signed my
the combination with a combustion- chamber name to this specification in the pmsence of
_an outlet therefor and an intermediate pas- | two subseribing witnesses. |

mote from the combustion-chamberat alower

-sage connecting the same, of a plurality of - WILLIAM ‘«VAKELY
basms located in the hemth of the furnace | Wltnesses
to between said: combustmn chamber and said- - CLINTON SPROAT,

outlet, the more remote basin being located | RICHARD P. COUGHLIN
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