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UNITED STATES PATENT OFFICE. 
FREDERICK A UGUSTUS EDWARDES, OF LONDON, ENGLAND. 

APPARATUS FOR USE IN TREATING METALLIC OREs. 

SPECIFICATION forming part of Letters Patent No. 624,638, dated May 9, 1899. 
Application filed July 2, 1898, Serial No. 685,037. (No model.) 

To (tilt, uhon, it may concern. 
Be it known that I, FREDERICKAUGUSTU 

EDWARDES, a subject of the Queen of Great 
Britain, residing at ILondon, England, have 
invented new and useful Improvements in 
Apparatus for Use in the Treatment of Me 
tallic Ores, (for which I have applied for a pat 
entin Great Britain, No. 11,011, dated May 14, 
1898,) of which the following is a specification. 
My invention relates to apparatus for use 

in the process of treating ores for the recovery 
of metals or metalloids therefrom wherein di 
chlorid or chlorid of sulfur or impure nitrates 
are used in combination with sodium chlorid 
or other well-known solvent. In treating sul 
fid ores by this process. the liberated sulfur 
has to be removed, and this is usually effected 
by skimming. This skimming, however, is 
a difficult operation, owing to the fact that 
the sulfur is kept in a constant state of cir 
culation with the heated liquid and is gener 
ally mixed more or less with the gangue at the 
bottom of the Vat. 
The object of my invention is to simplify. 

this process of skimming and to effect it more 
thoroughly than heretofore; and to this end 
it consists in the construction and application 
of a skimming apparatus which collects the 
Sulfur directly it rises to the surface of the 
liquid in the vat, but retains it in the liquid 
until the process is completed, the said skim 
ming apparatus being attached to the stirrer 
usually employed. 
To enable my invention to be fully under 

stood, I will describe the same by reference 
to the accompanying drawings, in which 

Figure 1 is a sectional side elevation of ap 
paratus provided with my improvements, and 
Fig. 2 is a sectional front elevation of the 
same. Fig. 3 is a section on the line 33, 
Fig. 1. 

C is a framing carrying the apparatus, and 
b is a vat made of wood or other material 
which is not injured by the substances em 
ployed, the said vat being mounted upon the. 
beam c, provided at the ends with trunnions 
did, carried in bearings in the frame a in such 
a manner that the vat can be tilted. At the 
center of the said vat is formed a tubular por 
tion e, through which a shaft?, which carries. 
an agitator or stirrer g, extends, the said tu 
bular portion e forming one wall of an annu 

lar space, in which the arms h. h of the agi 
tator travel around. The said arms h. h pro 
ject downward from the top cross-bars of the 
agitator and carry at their lower ends the stir 
ring-boards ii. This agitatorg, with its arms 
and boards ii, and also the upper end of the 
shaft fand the cap or cover i of the tubular 
portion e are made of wood or other material 
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which is unaffected by the materials used in 
treating ores. At the lower part of the annu 
lar space in the vat is arranged filtering ma 
terial c, above which is placed a perforated 
false bottom l, through which the liquid can 
percolate as it is drawn off through a cock m. 
To permit of removing from the vat the 

gangue or solid matter remaining after the 
treatment is completed, I provide a door n, 
which is normally held in place by a screw o 
in a bridge-piece p, which can be removed 
when the door , is removed. When the Vat 
is tipped upon its trunnions, it will be obvi 
ous that the material in the vat can be read 
ily removed or washed through the opening. 
q q are jacks or appliances which serve for 

tipping the vat in either direction and for 
holding it steady during the operation of the 
apparatus. 

r is a pinion mounted upon the driving 
shaft S and engaging with a wheel r upon 
the shaft f, the said pinion being made free 
to slide upon the said shaft, so that it can be 
drawn back, so as not to prevent the tipping 
movement of the vat, 
The apparatus thus far described forms no 

part of my invention, the description being 
given in order to show a complete apparatus 
provided with my improvements. 
it are my skimmers, which are formed of 

open-work-such, for instance, as plaited or 
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woven cane or hair-which will not be injured 
by the liquid. These skimmers, as shown, are 
attached to the arms h. h of the stirrer in such 
a position that they are partly immersed in 
the liquid, their hollow or open sides facing 
the direction in which they move, so that any 
sulfur which rises to the surface of the liquid 
will be caught by the said skimmers and be pre 
vented from escaping therefrom by the pres 
sure of the liquid as the stirrer rotates. As 
shown, these stirrers are only of about half the 
width of the annular space of the vat, the 
skimmers on alternate arms being arranged 
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to skim from different portions of the surface. 
It is to be understood, however, that the said 
skimmers may extend to a greater or less ex 
tent along the arms and may be of any de 
sirable shape or construction. 

l, is a cover which is adapted to close the 
top of the vat, the said cover being jointed 
upon the edge of the vat by means of a ring ', 
of india-rubber or other suitable material, 
upon which the cover lies. In practice the 
weight of the cover will generally be suffi 
cient to compress the india-rubber to a suffi 
cient extent to secure a tight joint. Should 
this, however, not be the case, the cover can 
be weighted, or clips or other suitable de 
vices may be provided for producing the de 
sired compression. The said cover has con 
nected to it a rope or chain U, passing over 
pulleys on the frame a and which serves for 
lifting the cover when required. 

acac are cocks placed upon the cover and 
which serve for drawing off from time to time 
the gases which are given off during the treat 
ment of the ore, the said cocks being adapted 
to have pipes connected to them in order to 
convey the gases to a storage-chamber or the 
like. 
y is a funnel or filling-tube which is fixed 

to the side of the vat and opens into the lat 
ter below the level of the bottom edge of the 
skimmers and through which the saturated 
solution and the ore to be operated upon can 
be introduced. 2 is a plug which normally 
serves to close the said funnel. 
One of the great advantages of my inven 

tion is that by closing the vat with a cover 
the escape of noxious fumes is prevented. 
Although I have described my invention as 

applied to the treatment of sulfid ores, it is to 
be understood that it is also applicable to the 
treatment of what are known as “free-mill 
ing” ores or of other ores to which sulfur is 
added. 
Having now particularly described and as 

certained the nature of my said invention and 
in what manner the same is to be performed, 
I declare that what I claim is 

1. In apparatus for the treatment of metal 
lic ores, the combination with a vat for con 

taining the ores, of skimmers consisting of 5o 
perforated receptacles, located in a horizon 
tal plane above the bottom of the vat, and 
means for moving said receptacles in the vat, 
in a plane parallel with the surface of the liq 
uid, said receptacles being open on the side 
facing the direction in which they are moved 
through the liquid, substantially as described. 

2. In apparatus for the treatment of metal 
lic ores, the combination with a vat for con 
taining the ores, of a revolving frame, skim 
mers carried by said frame, and located in a 
horizontal plane above the bottom of the vat, 
said skimmers consisting of a perforated re 
ceptacle with the side toward the direction of 
rotation of said frame open, and means for 
revolving said frame and skimmers, substan 
tially as described. - 

3. In apparatus for the treatment of metal 
lic ores, the combination with a vat, of a re 
volving frame provided with stirrers, and a 
series of skimmers carried by said frame, 
each consisting of a perforated receptacle 
open on the side toward the direction of ro 
tation of the frame, and means for revolving 
said frame, substantially as described. 

4. In apparatus for the treatment of metal 
lic ores the combination with a vat having a 
stirrer and a skimmer working in the said vat, 
of a cover for hermetically closing the said 
wat, substantially as described. 

5. In apparatus for the treatment of metal 
lic ores, the combination of a vat having an 
annular space within it, a stirrer traveling 
around in the said annular space and a skim 
mer or skimmers attached to the said stirrer 
and moving there with, substantially as de 
scribed. 

6. In apparatus for use in the treatment of 
metallic ores the combination with an annu 
lar vat having a stirrer moving therein and 
skimmers attached to and moving with the 
said stirrer, of means for tipping the said vat 
for discharging the contents, substantially as 
described. 

. FREDERICK AUGUSTUS EDWARDES, 
Witnesses: 

: JOHN E. BOUSFIELD, 
A. ALBUTT. 
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