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 QUICKSILVER APPARATUS.

To all whom it may concern: .
Be 1t known that I, Ira HaGEMAN, a citi-

zen of the United States, and a resident of ;
the city and county of San Francisco, State

of California, have invented new and use-
ful Improvements in Quicksilver Appa-

tion.

ratus, of which the following is a specifica-

in apparatus for producing quicksilver from
the ore by the well known operations of

- heating the ore and collecting and condens-

- Ing the vapors in closed chambers. -
~The object of the invention is the produc-
tion of an apparatus for treating the ore

15

- and producing the metal by what I have
- termed a continuous process, in which the

2

ore 1s fed In and passed through the fur-

This invention relates to improvements

e ]

‘Specification of Letters Patent. . Patented Sept. 20, 1910_
Application filed May 17, 1909. Serial No. 496,448. ' '

the r'equiréd de ées of heat to vola.tilim |

the metal; b and d are two chambers at op-
posite ends of the cylinder and between

which it is arranged for continuous rotary 60

‘motion when in operation.

The cylinder and the chambers are lined |

with fire-brick in the usual manner, and air-

| tight joints secured' between the ends of the

cylinder and the chambers by packing rings

e—f similar in construction to the glands of

65

a stuffing-box on a cylinder head; the inner
one ¢, being drawn into the outer one f by

sCrews g.
Like the cylinders in apparatus of similar
character employed for roasting ores, the

cylinder e is inclined from the end connect-

ed to the feeding-in chamber b to the cham-
ber & at the opposite end ; the chamber 6—d

70

nace or vaporizing chamber in a continuous I-being placed on an inclined bed or frame- 75

stream, instead of being introduced and

treated in .separate charges, and the fumes
are removed and converted into the metal

~1n a like continuous ‘manner. -

- A further object of the invention is the

production of an improved quicksilver ap-

paratus for carrying on by a continuous

- process the steps or operations whereby the

metal is extracted from the ore, and espe-

- cially for using crude oil, or its distillates,

35

for fuel.
- A quicksilver

hereinafter described and claimed.
- The accompanying drawings illustrate a
quicksilver apparatus embodying the vari-

s ous parts and features of the invention.

Figure 1-of the said drawings is a side-

; ) apparatus of my invention
~ consists of the various parts and combina-
tion of parts and detalls of construction

elevation of the furnace and the chambers:
at the ends through which the ore is fed to°

and the refuse rock i1s withdrawn from the

~vaporizing cylinder the chambers and the

- means for regulating and controlling the

feed and the discharge of the material being
shown in seetion. Fig. 2 is a vertical trans-
verse section of the cylinder, showing its
supporting and carrying means. Fig. 8 is

- a longitudinal sectional-view, on an en-

. larged scale, of*the ore feeding means. Fig.
1

4 represents in end elevation the furnace on
that part of the apparatus in which the ore
is heated to volatilize the metal, and in lon-

- gitudinal section the condensing chambers

and connected parts.

Referring to the d‘rawings a designates | or diameter. o
A novel feature in a quicksilver apparatus

- the cylinder in which the ore is subjected to

18 in mesh with

work of timbers 2—38. For revolving the

cylinder between these stationary chambers

it is mounted on wheels 4—5 carried by
bearing blocks 6—7 on the frame, and is
connected with a rotatable shaft 8 by a
toothed ring 9 on the body of the cylinder

and a pinion 10 on the shaft. Bearlnirin -
e the

12 are provided on the cylinder to ta

80

wear of the carrying wheels. The thrust of

the cylinder due to its inclination is taken
from the lower chamber d by rollers 18—14

placed in front of one of the flanges or rings
12 against the face of which they are ar-

ranged to bear. For the same purpose one

‘set of the carrying-wheels 4—5 has flanges

in contact with the ring. These flanged
wheels and rollers are placed preferably un-

tional ones at intermediate points between
the middle and the ends when needed.
~ In the, present construction of my -im-

85

90 -

| der the middle of the cylinder, and addi-

E
05. '
I

proved apparatus the cylinder obtains its
motion from a power driven shaft 17 with

which the shaft 8 carrying the wheels 5 is

“connected by a worm-wheel 18 on .one shaft
and a worm on the other, the cylinder. be-

100

ing connected with the shaft 8 by a pinion -

cylinder body. o

No novel features are involved in the man-
ner of mounting and revolving the cylinder
as above described, other construction or ar-
rangement.of means for the same (furpose
may be employed as may be foun

adapted for cylinders of increased" length

a toothed-ring 9 on the

105

better
110
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~ feeding the ore continuously and for regu-
 lating the quantity passing into the cylinder |
~ according as the conditions in the cylinder

or other parts of the apparatus may be
found to require from time to time. In this

-..-5:

of my invention consists in the means for

~ part; also, provision is made for preventing

the escape of fumes through the outlet and

10

15

hopper to the atmosphere whenever 1t be-

- comes necessary to interrupt or suspend the
-7 flow or movement of the ore-into the cylin-
- 'der. As embodied in the present apparatus
' this medns consists of a feeding tube 20 |
~ forming a horizontal extension or continua-
tion of ‘the bottom of ‘a hopper into the
chamber b, and having a feeding screw com--

~ posed of a helical blade 21 fast on a shaft

- 92 to which rotary motion in'the tube is
 given by connecting the shaft with the shaft
8, or with some other moving shait or part

20

- on the frame. In the present construction
the connection is made by sprocket-wheels.|

- 93-—24 on th_é,. shaft ._andt a chain-belt 25.

This feeding-tube intersects the-contracted
opening or mouth at the bottom of the hop-
pér and extending therefrom into the cham-
ber, it terminates.in an open end to which.

. 2B

35

- under sufficient pressure to keep the mouth

is fitted a lid or flap 26 so attached to the’
tube by a hinge-joint 27 as to seat on the-

end of the tube and close the outlet by grav-
ity when it is not held away from its:seat

by the pressure of the stream -of ore passin
out of the tube. The face of the rim around-

the outlet slopes at an angle and the lid 1s

970,705

screw. A _-haﬁd—cr'ank-}l.?»s" in the -r0ppOSit?e -

end of the rod furnishes a convenient means =~
for turning the rod 30 from the outside Of S

the hopper.

~ The quantity of ore passing into the cylin- 79 =
‘der from ‘the feeding hopper 1s always un-.
der control and is readily increased or re-
duced by varying the area of the throat of =~
the hopper, while the screw in the feeding- '

tube may be turning at the same speed.. The

lhe 75
progress of the ore through the cylinder

and its even distribution over the bottom of

discharge from the lower end of the cylin-

‘the cylinder from end to end, on the other
bhand, is controlled by the rapidity of its .
80

der; and a further novel feature of the in-

vention consists in a provision of means for

controlling the discharge of the spent rock -
from that end of the apparatus and thereby

varying and regulating from time to time

. _ . time ‘g5
‘the depth of the moving body of ore being

acted on by the heat, as well as the rate ab~ =

~checking or restricting’ the outflow

B
of tﬁe spent material from that- end while
‘the feeding-in of the ore at the opposite .

| which the ore is being moved while being
‘subjected to the heat. = o

90

end is going on:the body of ore is main- .

tained at any desired depth. in the cylinder
and 1t cali be kept to aj[]_y desired perigd | Of

| longer or shorter duration within the region

fitted to seat tightly on. it, and close the

- outlet against the escape of the fumes from
the cylinder when the outlet is not filled

~ with ore, or when from any reason the flow-

- of the ore from the tube into the cylinder 1s

interrupted or the stream. is mnot moving |

of the tube well filled. Under normal con-

45

. ‘the feeding-screw, the stream of ore becomes
- somewhat compressed ot compacted 1n the

~ “tube so that the particles of ore ﬁumghlllp
the ‘outlet ‘'will' keep back' the. fumes whs

- 80

~ the outflow of the ore continues.. . |
~For controlling and regulatin

ditions of working the lid is held away from
~ its seat by the pressure of the moving stream
of ore, and as the weight of the lid 1s always
acting in opposition to the force exerted by

4 [ - . '.

- the quan-

4

~area of the throat to a greater: or less ex-

~tent, or close it altogether; for which pur- .
- pose it is attached by a hinge 29 to the back
‘wall of the hopp , 1d 18
*  justable from the outside by a screw-rod 30

60

er on the 1nside and 1s ad-

‘working in a threaded socket 81 in the back

~of the hopper, the end of the rod being set
~ against the back of the plate 28 on which is
a bearing-block 82 to take the end of the | a handle.

.-.-:'65;

stream

e

- tity of ore passing into the feeding-tube |

~ from the hopper a plate 28 in the throat of
the hopper is adjustable with relation to.one
- wall or side of the hopper-to contract the

of the

eatest heat as it approaches and

18 mbvegr_

95

through that part of the cylinder.

This end is attained also by the novel ap--

‘plication and arrangement of means for
introducing and buring liquid fuel 1n. the
cylinder, in which oil-burners 34 of well = -

100

known  construction set in the chamber d -

‘and . connected with a supply tank 35 out- .
| side are arranged to set up -and maintain
| by the combustion of the fuel within the
.cylinder the degrees:.of heat required. The-

chamber ¢ from which the spent rock passes

out' of the apparatus being also_the fuel
chamber, the ore is under the influence of
the - greatest heat at the point of its dis- .

110 - -

charge from the cylinder, so that by chbkin%' —
11

or reducing the outlet the body of ore will
back up in the cylinder and its flow or
travel can be retarded to a greater or less

extent according to the ¢
sists of an adjustable gate 36 placed 1
trunk or discharge tube 37 leading from the

The meansdprovidedﬁfof that arpose con- -
]uS aced inthe S

115

conditions found to

120

bottom of the chamber d to the outside, and.

arranged like the gate 28 in the feed-hopper -
so as to- vary by its angular position the

area of the loutlet; its upper end being at-

tached by .a hinge 88 to one wall of. the %
tube on the inside, and its lower end rest-:

ing against the end of a screw-rod 89 works -

ing through a threaded socket in the:op-

posite side of the tube 37 and provided: with’ )
' R




fuel, provision is ma(}; _
combustion-chamber with a stack or chim-

~ In adapting this ag
1sion 1 for connecting the

ney until the condition of effective combus-
tion and the required degrees of heat are
“produced in the cylinder, and for shuttin

~ off the communication with the chimney an
. connecting the cylinder with the condensing

~chambers.

This p

- series of brick-work chambers communicat-

B ‘ing after the manner of condensing cham-

 bers employed in quicksilver apparatus; the

15 ,
. series being located at the farthest

outlet from one chamber to the next in the

point

~ from the inlet, so as to cause the fumes to

- travel through the whole series-in a circui- |-
~ tous manner to the final outlet. @~
- Each chamber has apertures 41 in the

20 h chambe .
~ floor through which the metal finds outlet

- and collects in a pit or chamber 42 beneath.
~The first chamber of the series is connected
by a pipe 43 with the stack 44 on the cham-

.:25.1

ber b, and above the point of connection

~the stack 1s provided with a damper 45 for
~ closing the outlet to the chimney after the
. burners have been started and the tempera-

- ture raised to the required degrees to act on

30

the ore. These conditions are accelerated

- by closing the outlet to the condensing

- chambers E when communication with the
~ . chimney 1s open; and the pipe or conducting
- passage for the fumes i1s fifted with a dam-

35

- providing direct connection with a chimney

1n starting the oil-burners, and producing
~a condition'of effective combustion in the
- . fire-chamber, and of shutting off the out-

-let to the chimney and connecting the cyl-
_ Inder space with the condensing chambers |

o when the temperature begins to act on the
- ore, 1s an 1mportant feature in the practical

and successful employment of oil fuel in
45

operating quicksilver ores.

- In connection with the condensin'g. .ch'am"-_ -

" bers E of this apparatus I provide a safety

- blow off G consisting of a trapped outlet
47 1n the top of one of the chambers closed.
by a water-seal, and a means for auto-

- matically restoring the seal whenever it may

~ be destroyed by the pressure set up in the
. chamber by accumu at_in% |
_ as for maintaining the seal

55

fumes, as well
1In working con-

55 dition by replacing any waste or reduction
1y the body of water in the trap. This.

~ means consists in a water tank 48 connected
- with the trap-chamber 47 by a pipe 49 and
- a supply-pipe 50 leading into the tank with

- 60 '

a float operated valve 51 of any well known

~ construction arranged in. the'tank to-con-

. trol the supply of water.:

. The supply-tank is arranged and its valve

18 adjuste
6

art of the apparatus in |

‘10 which the fumes generated in the cylinder
- are collected and condensed consists of a

- 970,705

per 46 for that purpose. This feature of

TI I
1

‘tion of a revolving volatilizinfg
! t

| discharging devices for re

aratus to- use oil for | tained at the required height to keep the

water seal 1n the trap always at its proper

level to seal the outlet.

- Ieceaime— | |
1. In a quicksilver furnace the combina-

tion of a revolving volatilizing cylinder, a

condensing chamber, a conductor for the

70

fumes between the cylinder and the condens:

ing chamber, a separate outlet for the prod-

ucts of combustion from the cylinder, means

| for separately controlling the fumes con-

ductor and the said outlet, means for intro-
ducing liquid fuel into one end of the cyl-
1inder, means for feeding into the opposite
‘end the material to be treated and an outlet

for the waste material from the end of the

cylinder opposite to the feeding in end.

tion of a revolving ‘volatilizing cylinder, a
feeding-in chamber for the material in one
end of the c linder, a feeding-in device
adapted to advance the material continu-
ously in said conductor, means for prevent-
ing the .escape of the volatilized products
from the cylinder through said conductor,

an outlet for the waste products from the

cylinder, and means for controlling said out-

75

80

2. In a quicksilver furnace, the combina-

85

90

let to prevent.the escape of, the volatilized |

‘matter from said waste product outlet, and

means for burning liquid in the end of the
cylinder farthest from the feeding-in end.
3. In a quicksilver furnagce, the combina-

feeding-in device in one end of the cylinder
adapted to be continuously operated, a liquid
tuel burner situated in the end of the cylin-

cylinder, a-

95

100

der farthest from the feeding-in end; a con-
densing chamber, means for carrying off the

volatilized matter from the cylinder and dis-
¢harging 1t into the condensing ‘_chambeli'f

an outlet from the cylinder for carrying off

products of combustion, means
sald outlets, and

fumes

the waste
for separately controlling
means for preventing the escape of
from the waste products outlet.

4. In a quicksilver furnace, a revolving.
chamber, -

volatilizing cylinder, a stationa
a feeding-in device in said chamber having

‘a conductor extending into the cylinder, a

stationary chamber at the opposite end hav-
ing an outlet for the waste |
charged from the end of the said cylinder
means for separately controlling the sai

inlet and outlet to prevent the escape of the

volatilized products at the feeding in. and

products dis- .

108
110
115

120

discharge end of the said' cylinder,sand

means 1ndependent of the feeding-in and
gulating the feed

of the material at one end, and the discharge

of the waste products at the opposite end.
5. In a quicksilver furnace, the combina-
tion of a revolving volatilizing cylinder; an

“ore-hopper, a conductor leading. from “the

to operate in such manner that

the working level of the tank-water is main-

outlet of the hopper into the cylinder, an
ore feeding device in said conductor, means

126

180



for irgfying- the area of the hdpper'dutlet

- and means operating to close the outlet en

10

15

of the conductor when the discharge of the
ore therefrom into the cylinder 1s inter- |

rupted. )

6. In a quicksilver furnace the combina-
‘tion of a revolving volatilizing cylinder,
‘having an oil burner-in one end and an out-

let for the products of combustion from the

opposite end to the atmosphere, means in |
said outlet for controlling the communica-
tion with the atmosphere, a condensing
chamber, and means for controlling commu- |
nication of the-cylinder with sald chamber,

an ore feeding device adapted to introduce
- the ore into the cylinder at the end farthest
from the fuel burner, and an outlet for the

~ waste product at the fuel burning end..

20

25

7. The combination with a revolvirg vola-

tilizing cylinder of a feeding hopper, a

tubular conductor leading from the outlet
of the hopper into the cylinder, an ad- |
justable gate in said hopper adapted to con--

trol the outlet, an ore feeding device in said
conductor and means adapted to close com-

 munication between said ore conductor and

| opposite the feeding 1n

- 970,705

from said conductor is suspended.

8. A furnace for extracting volatilizable
metal from their ores and converting the.
same to a metallic' form, -comprising a re-
volving volatilizing cylinder, an ore supply
| hopper, means for continuously feeding the

| the cylinder when the discharge of the ore

30

ore from said hopper including a conductor -~ '

leading ‘from the outlet of'the hopper into
the cylinder, an adjustable gate in the said

_35.[

outlet for varying the area thereof, means
controlling the outlet end of said conductor

adapted to be opened when the ore is being o
40

discharged from the conductor and to close

the outlet end. of said conductor _When"-thie_

discharge of .the ore ceases, an.outlet for the

waste product from the end of the cylinder

ducing liquid fuel into the cylinder, a con-
ductor connecting the cylinder with an out-
let to the atmosphere and means for con-.

trolling the same. = =~

- Witnesses: = .
| Epwarp E. OsporN,
M. REGNER. -

TRA HAGEMAN.

end, means for intro-

45
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