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To add uphoi, it in auf concern: 
Be it known that I, WATTER B. DEVEREUX, 

a citizen of the United States, and a resident 
of Aspen, in the county of Pitkin and State of 
Colorado, have invented certain new and useful 
Improvements in Apparatus for Separating 
Lead and Base Bullion from Slag, Mattes, and 
Speiss, of which the following is a specifica 
tion. 
My invention relates to the separation of 

lead and the alloys of silver, gold, and other 
metals with lead, commonly known as “base 
bullion, fron the mattes, slags, and speiss 
which are formed therewith, in the smelting 
of the ores of such metals, and also to the 
separation of the poor slags from the mattes, 
speiss, and slags rich in silver, which flow out 
with the same when the entire liquid contents 
of the furnace are tapped, the object of the in 
vention being to effect this threefold separa 
tion outside of the furnace while the smelted 
mass is still liquid, and while the furnace is 
still running, in one and the Salme. Operation 
and in a more economical manner than has 
heretofore been possible. 

It has heretofore been the practice in smelt 
ing silver ore and bullion to make use of the 
ordinary form of shaft-?urnace having an in 
terior hearth or crucible, into which the bull 
ion, mattes, speiss, and slags fall and settle 
after reduction, and to use in connection there 
with some of the many forms of devices which 
are in common use for separating out and re 
moving the base bullion or lead while the 
same is still liquid and for tapping off the 
mattes and slags from the bullion while the same 
are still running. Various methods are resort 
ed to for the purpose of Separating the valuable 
slags, mattes, and Speiss from the poor slags, 
which run out with the same, and all of the 
methods and devices by means of which the 
same has hitherto been accomplished are more 
or less difficult of manipulation and imperfect 
in operation. The most usual device em 
ployed for separating lead or bullion from the 
mass of slags and mattes Smelted there with is 
the exterior lead-basin, which is connected 
with the lowest part of the furnace-hearth, and 
in which the moitel base bullion and lead, be 
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which settle to the botton of crucible, grad 
ually rise, owing to the pressure of the column 
of liquid materials in the crucible of the fur 
nace, and from which the lead or base bullion 
is renoved by means of a ladle as it accumu 
lates. The so-called “siphon' or 'aufo 
matic tap,' which is largely in use for this 
purpose throughout the wester 1 portions of 
the United States, is merely a modification of . 
the old-fashioned exterior basin, and is too 
widely known and used to need description in 
this connection. 

All of the various methods and deviceshith 
erto made use of for tapping off bullion, slags, 
and mattes from furnaces are open in practice 
to very many and some very serious objec 
tions, and the separation wiich is effected by 
them is neither a tutomatic nor perfect. The 
principal objection to then is that in cases 
where the ores to be smelted contain copper, 7o 
Zinc, baryta, or other inpurities, accretions 
are liable to be formed in the crlicible, the for 
mation of which is extremely difficult to pre 
vent, and the growth of which almost invaria 
bly causes an eventual stoppage of the furnace 75 
before it would otherwise be necessary, owing 
to the stoppage and chilling of the lead-well, 
and the difficulty experienced in keeping the 
passage open through the walls of the crucible. 
The accretions, which are hard and tough 
masses, have to be removed by chiseling, ne 
cessitating the furnace being put out of blast 
and cooled off. 
Now, I have discovered that by construct 

ing a smelting-furnace in such a form as to en 
tirely do away with the ordinary form of cru 
cible, and by placing the bottom of the fur 
nace close up to the fusion-Zone, and by tap 
ping the entire fluid contents of the furnace 
directly into an exterior and portable recep 
tacle provided with interior means for auto 
matically separating the various ingredients 
which flow into it, it is possible to separate 
almost completely from each other, first, the 
mattes and speiss; second, the lead or base 
bullion, and third the slag, to render the for 
mation of accretions much less likely to occur 
by reason of there being no crucible in the fur 
nace, and no possibility of chilling, to attain 
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Secure much more regular working, and con 
sequently campaigns of much greater length. 
My invention, which consists in an appara 

tus in which the aforesaid separation is con 
ducted, will be best understood by reference 
to the accompanying sheet of drawings, in 
which 

Figure 1 is a vertical section, and Fig. 2 a. 
plan view of the same, and Fig. 3 is a sketch 
of one of the details. 
Similar letters refer to similar parts through 

out the Several views. 
In the views, E represents an ordinary shaft 

furnace, in which the crucible is dispensed 
with and the bottom G made to slope slightly 
from all parts of the furnace toward the tap 
hole. 
H represents the ordinary form of furnace 

tap-hole or spout, through which the entire 
smelted portion of the charge is drawn off. 
The vessel which in my invention is substi 

tuted for the furnace-crucible consists, as is 
shown in the views, of a receiver or well, A, 
which is made of metal, preferably of cast 
iron, of any convenient size or shape. In prac 
tice it will be found most convenient to make 
the receiving-well of the oblong form shown 
in the views, with side walls flaring slightly 
outward from the bottom toward the top, in 
order to facilitate dumping, and provided with 
a flange, b, at the top, whereby the same may 
belifted, removed, or dumped by any conven 
ient form of mechanism. The separation is 
effected in this vessel by a means of a combi 
nation of the devices (for some of which I have 
already made application for Letters Patent 
by separate petition, the present case being a 
division of the application, Serial No. 193,199, 
heretofore filed) so arranged that the receiver 
A is subdivided interiorly into connected 
compartments in which the static pressure of 
the liquid of varying specific gravities therein 
contained effects automatic separation of the 
different materials composing the smelted 
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Figs. I and 2 show the receiver or well 
A combined with a movable diaphragm, D, 
of the character shown in the views, and more 
particularly described and claimed in the 
above-mentioned separate applications. By 
means of the diaphragm D the receiver or 
well A is divided into two compartments, a 
and a, of any desirable size, which are con 
nected at or near the bottom by means of an 
opening, o, of convenient dimensions, placed 
at or near the bottom of the diaphragm. 
The diaphragm may be held in place by any 

convenient form of fastening which will en 
able it to be removed at pleasure; but in prac 
tice it will be found convenient to provide it 
at the top with the horizontal lugs ll, which 
are arranged to fit closely into the depres 
sions or grooves ill, &c., in the flangel, for 
the purpose of holding the diaphragm at any 
convenient point. These depressions may be 
arranged at convenient distances apart, and by 
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shifting the diaphragm from one to the other 
the relative size of the compartments a, a may 
be changed at pleasure. Fig. 3 shows the ar 
rangement of the lugs, which are provided on 
top with a groove or are made sufficiently low 
to admit of the flangee of the cover C pass 
ing over them when the latter is placed in po 
sition on the receiver A, as shown in Fig. 3. 

In the form of apparatus described in the 
present application the lead- well W is not 
placed within one of the compartments at a, 
but is attached to the exterior of the receiv 
ing-well A, as shown in the views. This lead 
well may be of any convenient shape; but is 
preferably of that shape shown in the draw 
ings, and must be of equal depth with the re 
ceiver. An opening, o', in the wall of the re 
ceiver at the extreme bottom, connects the 
lead-well with the compartmenta'. This open 
ing is of smaller vertical dimensions than the 
opening O in the diaphragm. It is quite im 
material how the lead-well is attached to the 
receiver; but in practice it will be attached 
by bolts h, h, as shown in the views, passing 
through the end wall of the receiver and the 
side wall of the well. The effect of this ar 
rangement is to provide two interior compart 
ments, a and a, within the receiver and an ex 
terior or lead compartment, a'. The upper 
edge of the receiver is provided with two dis 
charge-spouts, FE, which are arranged to dis 
charge the contents of the compartments a, and 
ct, respectively, in the manner hereinafter de 
scribed. These spouts may be attached to the 
side walls of the receiver A in any convenient 
manner. In the drawings they are shown pro 
vided with flanges ff, fitting into correspond 
ing grooves in the flange b on the upper edge 
of the receiver, which is cut out to fit the spouts 
and provided with overflow-openings, as shown 
in Fig. 1. 
The receiver A is covered with a flanged 

cover, C, of iron or other metal, fitting tightly 
over the same, and held in its position by means 
of the interior flange, e, fitted to the inner edge 
of the receiver, as shown. The lead-well W. 
is provided with a separate removable cover, 
C, provided with an interior flange, e, as be 
fore, for the purpose of holding the same in 
place. The lead-well W is provided with an 
opening, J, in its exterior wall at its extreme 
base, whereby the lead and basebullion, and, in 
fact, the entire contents of the receiver, may, 
if necessary, be drawn off when the receiver 
becomes choked up with shells. During the 
running of the receiver this hole may be 
stopped up with fire-clay, or by means of an 
iron plug, or in any other convenient manner. 
The method of separation effected by the 

above apparatus and the mode of operation of 
the same are substantially as follows: In smelt 
ing ores, as is well known, the various pro 
ducts and by products when molten differ in 
specific gravity. The lead and bullion in this 
condition are heavier than the mattes and 
speiss, and these in turn are heavier than the 

90 

CO 

IC5 

I 

II5 

I 25 

I 30 



5 

C. 

25 

35 

40 

384,349 3 

slags winich issue from the furnace with them. 
The result is that the lead or base bullion will 
settle to the bottom of any vessel in which all 
of the furnace products are collected at the 
same inoment, while the mattes and speiss will 
assume a position directly above, leaving the 
slag, which is lighter, to float on the top. When 
the entire contents of the furnace are allowed 
to flow through the tap-hole into a vessel such 
as is above described, which is subdivided by 
a diaphragma into compartments connected at 
the bottom by incans of an opening of suffi 
cient vertical dimensions to admit of the pas 
Sage of the bullion and the superincumbent 
layer of mattes and speiss, the poor slags which 
float upon the top of the compartment into 
which the fuid mass flows will flow off, through 
any opening which may be provided for that 
purpose, at the upper edge of the vessel, while 
in the compartment into which the lead or 
bullion and mattes and speiss flow over the 
last - mentioned ingredients will rise in the 
compartment in proportion to the static press. 
ure of the column of liquid in the first com 
partment. If, now, the compartment into 
which the mattes, speiss, and base bullion flow 
Over be connected at its extreme base with an 
exterior lead - well, such as that above de 
scribed, by means of an opening, the vertical 
height of which is slightly less than that of the 
opening in the diaphragm, a further separa 
tion will be effected between the lead and base 
bullion on the one hand and the mattes and 
speiss on the other, as the former will be forced 
over into the lead-well and accumulate there 
in, and the latter will remain in the second 
compartment of the receiving-well, and if dis 
charging spouts be placed at the upper rim of 
both compartments the mattes and speiss in 
the one compartment and the slag in the other, 
as they accumulate therein, will ?low off auto 
matically and so be separated one from the 
other. 
As I have heretofore, on the 24th day of 

February, 1886, filed three separate applica 
tions for Letters Patent-among other things 
for the combination, with a movable receiver, 
of a movable diaphragm, such as that herein 
above described-(of one of which applications, 
Serial No. 193, 199, the present is a division,) 
Imake no claim to the same in this application, 
except as an element in the combinations here 
inafter claimed, and Idisclaim said combination 
So far as any Letters Patent that may be issued 
on this application are concerned; but 

I claim as my invention 
1. The combination, with a smelting-fur 

nace, of a portable receiver or collecting-well 
into which the salme discharges, a diaphragm 
placed in the interior of said receiver, whereby 
it is subdivided into two separate compart 
ments, an opening in the base of said diaphragan 
connecting Said compartments, a lead-well at 
tached to the exterior of said receiver, and an 
opening in the wall of said receiver connect 
ing one of said compartments with the extreme 
base of the lead- well, for the purposes set forth. 

2. The combination, with a smelting - fur 
nace, of a portable receiver or collecting-well 
into which the same discharges, a diaphragm 
placed in the interior of said receiver, whereby 
it is subdivided into two separate compart 
ments, an opening in the base of said diaphragm 
connecting said compartments, a lead-well at 
tached to the exterior of said receiver of equal 
depth, and an opening in the wall of said re 
ceiver connecting one of said compartments 
with the extreme base of the lead-well, said 
diaphragm and lead-well being so constructed 
and arranged that either or both may be re 
moved, raised, lowered, or shifted at pleasure. 
Signed at Glenwood Springs, in the county 

of Garfield and State of Colorado, this 26th 
day of October, A. D. 1SS7. 

WALTER, B. DEVEREUX. 
Witnesses: 

ALEX. ANDERSON, 
JoHN R. PLUNRETT. 
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