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UNITED STATES 
HENRY HARRIS, OF LONEDON, ENGLAND. 

APPARATUS KOR REFINING RIEAS. 

Application filed February 6, 1922. Serial No. 537,009. 

To all whom it may concern: 
Be it known that I, HENRY HARRIs, a sub 

ject of the King of Great Britain, residing 
in London, England, have invented a cer 
tain new and useful Improved Apparatus 
for Refining Metals, of which the following 
is a specification. 
This invention relates to apparatus for re 

fining molten metals of comparatively low 
melting point, particularly lead, by passing 
them through a suitable molten reagent. 
The apparatus comprises a pot containing 

the molten reagent, a pump for raising the 
molten metal and discharging it into the 
upper part of the pot and means for heating 
the molten reagent, the essential feature be 
ing that all these parts are carried by a 
framework as a single piece of apparatus 
which can be lowered into a pot of molten 
metal for the purpose of circulating the lat 
ter through the molten reagent. 
The framework may also carry a motor 

for driving the pump and the shaft driven 
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by a motor may also drive a stirrer for en 
suring thorough contact of the molten metal 
with the reagent through which it descends. 
The means for heating the reagent may be 

a by-pass to the flue of the furnace which 
heats the molten metal, such by-pass being. 
carried by the frame-work and so formed 
that it becomes connected with the fue when 
the apparatus is lowered into the molten 
metal. 
The accompanying drawings illustrate the 

invention, Figs. 1 and 2 being the same ver 
tical section showing the apparatus in two 
positions relatively to the melting pot. Fig. 
3 is a plan. 

It is assumed that lead is the metal to be 
refined. 
The frame a is adapted to rest on the rim 

b of the melting pot c and carries vertical 
members d constituting a frame for carry 
ing an electric motore having a vertical 
shaft f. The lower part of this shaft, be 
low the frame a, is protected by an iron 
casing, g and its lower end drives with the 
rotary member of the centrifugal pump h. 
The delivery pipe i of this pump opens 
above a Sidi container k, the lower 
part of which is of considerably reduced 
section and has a siphon trap l. This con 
tainer is supported by the frame a and is 
for the E. of containing the molten 
reagent (suc 
and caustic soda), which is retained by a 

as a mixture of common salt, 

Seal of lead in the siphon trap t and is main 
tained at suitable temperature by a jacket m, 
through which hot gases circulate as pres 
ently to be described. 
The upper end of the motor shaft f drives, 

through a horizontal shaft n, a stirrer o 
which works in the container k, the arms p 
of which stirrer serve to deflect the molten 
metal and to keep the reagent in motion. 
The horizontal shaft in is carried by a sleeve 
in fixed to a bracket, n' mounted on a turn 
table in coaxial with the motor shaft and 
also carrying the gear box l'. Also, the 
bent upper end of the delivery pipe i has a 
swivel joint i'. 
The nozzle q which terminates the delivery, 

pipe i is surrounded by a pipe 9 perforated 
to deliver into the jet from the nozzle, 
streams of air or steam which serve to 
scatter the lead and at the same time supply 
Oxygen to oxidize a small portion of the lead 
and thereby aid the refining action of the 
Feagent. In the case shown steam is sup 
plied to this perforated pipe by means of a 
flash boiler r connected with a water supply 
at r and with the perforated pipe g’ by a 
flexible steam piper'. The boiler r is heated 
by the molten lead when the apparatus is at 
work. 
The melting pot c is set in a furnace the 

products of combustion in which pass over 
the bottom and sides of the pot and then pass 
into an annular flues to be discharged into a 
bent flue consisting of passages t, u capable 
of separation by a damper v and each closed 
at its upper end by a cover t', w' (Fig. 1). 
The apparatus is normally suspended 

from a crane was shown in Fig. 1, and when 
it is to be used is lowered on to the melting 
pot, which has been charged with molten 
metal to be refined. This position is shown 
in Fig. 2, and before it has been attained 
the covers t, u' have been removed so that 
the lower ends of pipes a and y enter the 
upper ends of passages t and u. 
The pump h, flash boiler r and trap l are 

now heated by the molten lead; the products 
of combustion pass up pipe a into the casing 
m, where they are compelled by the baffle 2 
to pass around the container to arrive at pipe 
y down which they are drawn, passing 
through passage u to the chimney flue. 
When the pump is sufficiently hot the mo 

tor is started to pump the metal into the 
container until the lower part thereof and 
the trap l are full. The pump is then 
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stopped and the molten reagent is poured 
into the container. The motor is thereupon 
again started and the circulation of the 
metal continued until the desired degree of 
refining has been attained. 
When the operation is completed the 

stirrer O is detached from shaft n, the arm. 
n° and the bend of the delivery pipe i are 
turned aside, and the container is lifted by 
the crane for renoving from it the spent 
reagent by pouring or dissolution. 
Having thus described the nature of the 

said invention and the best means I know 
of carrying the same into practical effect, 
I claim :- 

1. Apparatus for refining molten metal 
by passing it through a molten reagent, 
comprising a melting pot for the metal, a 
framework adapted to be lowered to rest 
on the melting pot, a container for the 
molten reagent carried by the framework, 
means carried by the framework and im 
mersed in the molten metal for raising the 
latter and delivering it into the container, 
and a passage between the bottom of the container and the melting pot. 

2. Apparatus for refining a molten metal 
by passing it through a molten reagent, 
comprising a melting pot for the metal, a 
framework adapted to be lowered to rest on 
the melting pot, a container for the molten 
reagent carried by the framework, a pump 
carried by the framework so that it is im 
mersed in the molten metal, a delivery pipe 
R the pump adapted to deliver the molten 
etal into the container and a passage 

through which the molten metal returns to 
the melting pot from the container. 

3. Apparatus for refining a molten metal 
by passing it through a molten reagent, 
comprising a melting pof for the metal, a 
framework adapted to be lowered to rest on 
the melting pot, a container for the molten 
reagent carried by the framework, a pump 
carried by the framework so that it is im 
mersed in the molten metal, a delivery pipe 
to the pump adapted to deliver, the molten 
metal into the container and a trap at the 
bottom of the container adapted to seal the 
latter with metal and immersed in the 
molten metal. 

4. Apparatus for refining a molten metal 
by passing it through a molten reagent, 
comprising a melting pot for the metal, a 
framework adapted to be lowered to rest on 
the melting pot, a container for the molten 
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reagent carried by the framework, a pump 
carried by the framework so that it is im 
mersed in the molten metal, a delivery pipe 
to the pump adapted to deliver the molten 
metal into the container, a trap at the bot 
tom of the container adapted to seal the lat 
ter with metal and immersed in the molten 
metal and means carried by the framework 
for maintaining the temperature of the 
molten reagent. 

5. Apparatus for refining a molten metal 
by passing it through a molten reagent, 
comprising a furnace, a melting pot for the 
metal set in the furnace, a framework adapt 
ed to be lowered to rest on the melting pot, 
a container for molten reagent carried by 
the framework, a jacket for the container, 
means whereby the flue gases from the fur 
nace pass through the jacket around the con 
tainer, means carried by the framework 
and immersed in the molten metal for de 
livering the latter into the top of the con 
tainer, and a trap at the bottom of the con 
tainer through which the metal returns to 
the melting pot. 

6. Apparatus for refining a molten metal 
by passing it through a molten reagent, 
comprising a furnace, a melting pot for 
the metal set in the furnace, a framework 
adapted to be lowered to rest on the melting 
pot, a container for molten reagent car 
ried by the framework, a jacket for the con 
tainer, means whereby the flue gases from 
the furnace pass through the jacket around 
the container, a pump carried by the frame 
work and immersed in the molten anetal, a 
delivery pipe to the said pump adapted to 
deliver the metal into the top of the con 
tainer, a motor carried by the framework, a 
shaft to the motor driving the pump, a 
stirrer within the container, gearing be 
tween the shaft and the stirrer to drive the 
latter, and a trap at the bottom of the con 
tainer through which the metal returns to 
the melting pot. 

7. An apparatus adapted to be lowered 
into and raised from a melting pot for 
metal, comprising a container for a reagent, 
a pump for raising the molten metal and 
circulating it through the molten reagent in 
the container, steam jets disclharging close 
to the discharge nozzle of the pump, and 
a flash-boiler. 
In testimony whereof I have signed my 

name to this specification. 
HENRY HARRIS. 
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