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UN TED STATES PATENT OFF CE. 
CHARLES IIEYER AND HENRY B. (IEADE, of Los ANGELES, CALIFORNIA, ASSIGNORS 

To FRANK A. GILLESPIE, OF Los ANGELES, CALIFORNIA. 
AMALGAMATOR AND SEPARATOR. 

Application filed January 26, 1821. Serial No. 440,186. 

To all ghom it may concern: - 
Be it known that we, CHARLES MEYER and 

HENRY B. MEADE, citizens of the United 
States, residing at Los Angeles, in the county 
of Los Angeles and State of California, have 
invented new and useful Improvements in 
Amalgamators and Separators, of which the 
following is a specification. 
Our invention relates to an amalgamating 

10 or metal separating apparatus, and the prin 
cipal objects of our invention are to gener 
ally improve upon and simplify the existing 
types of amalgamators: to provide an ap 
paratus that can be very economically op 

15 erated; to provide a construction wherein an 
apparatus of given size has a relatively 
large capacity; to provide relatively simple 
and novel means for insuring the separation 
and collection of the relatively finer or mi 

20 croscopic particles of rhetal, to provide in an 
amalgamating apparatus simple and efficient 
means for automatically effecting a separa 
tion of the heavy metal carrying volume of 
mercury from that carrying the relatively 

25 lighter metals, and, likewise, from the metal 

S0 abling the same body of mercury to be con 
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free mercury, and further, to provide simple 
and efficient means for continuously regen 
erating or rendering nascent the mercury 
that is utilized in the system, thereby en 

tinuously used in effecting the separation of 
netallic values. 
With the foregoing and other objects in 

vie V, our invention consists in certain novel 
features of construction and arrangement of 
parts that will be hereinafter more fully de 
scribed and claimed, and illustrated in the 
accompanying drawings in which: 

Figure 1 is a diagrammatic view of our 
improved amalgamator and separator, the 
parts thereof being invertical section. 

Figure 2 is an end view of the head of one 
of the mercury troughs or pockets, and 
which forms a part of our invention. 

Figure 3 is an enlarg 
taken on the line 3-3 of Figure 1. - 

Figure 4 is a vertical Section taken on the 
line 4-4 of Figure 3. - 

Figure 5 is a horizontal Setion taken or 
the line 5-5 of Figure 4. 

Figure 6 is a vertical section taken on the 
line 6-6 of Figure 3. . . 

Referring by numerals to the accompany 
ing drawings, which illustrate a practical 
embodiment of our invention, 10 designates 

series of Superposed nested ring 

ged horizontal section 

tion of the body of each disc 23 a diacent 

which discharges a material feeding chute 
or trough 11, and a water supply pipe 12. 
a mixing box or container, into one end of 

Arranged within the mixing box or co 
tainer is a pair of transversely disposed par 
titions 13 and 14, the lower edges of which 
are elevated with respect to the bottom of ti 
box or container, and arranged between the 
upper edges of these partitions is a inclined 
screen 15. Depending from the chamber be 

partition 14 and the adjacent end tween the 

60 

of tie 

65 

of the box is a pulp discharge pipe or chute 
16, and extending downwardly therethrough 
is a nascent mercury supply pipe i7, which 
leads to a mercury reg ing - 
which will be hereinafter more fully de 
scribed. - s 

Chute 16 and pipe 17 discharge into the 
open upper end of a vertically disposed cy 
lindrical member 18 that is inade up of a 
Positioned in the lower portion of each ring 
section is a concayo-convex disc 19 formed 
of thin sheet metal, said disc-being arranged 
with its convex surface on the inder side. 
The center of the disc is formed with an 
opening 20, and the wall of this opening is 
bent outwardly to form a relatively narrow 
retaining lip 21. The body of the disc 19 ad 
jacent to the opening is provided with a 
series of concentric corrugations 22, the same 
serving to retard the flow of mercury over 
the disc while the apparatus is in opera 
tion. ... . . . . . . . 
Supported in any suitable manner is me 

diately above each disc 19 is a concavo-convex 
disc 23 of sheet metal, the diameter of which 
is less than the internal diameter of the cyl 
inder 18, and said disc 23 is reversely osi 
tioned with respect to the adjacent disc 19 

enerating apparatus 

sections. 
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so that its convex face is on ton. The edge . 
of disc 23 is turned upwardly to form a rela 
tively short mercury retaining lip 24, and, 
in order to obtain highest efficiency during 
operation, the distance between the edge of 

wall of the cylinder is this lip 24 and the 
100 

practically equal to the distance between said 
lip and the adjacent face of disc 9. A por 

4. 

the upturned lip 24 is provided with a series 
of annular corr: 
in retarding the flow of mercury down 
wardly over the surface of the disc. --- 

to 

ations 25 that are affective 
105. 

The discs 19 and 23 are preferably formed . 
of copper, although other, staitable metals 10 

  



may be rised in their construction. The 
ceiling 20 in the is vermost one of the discs 
9 discharges ( 

jiu 
he is tter being lined with 5 C 4. 

27 a suitabio distance below the launder 26 
series of transversely disposed channel 

l() shaped nemers 2S having pockets 29 that 
are adapted to receive the amalgam or 
metal carrying inercury as the latter flows 
downwarily over the inclined botton of 

7, and the bottom of each iro tigh 29 
od lengthwise so that the amalgam 
gravity gradually flow toward one 

e:n? of said pocket. 
In applying the copper 

vyi is . 

pper plates to the bot 
to in of the trough 27 between the trough 
shape; members 2S. said plates are 
ranged so that their lower edges overlie the 
tipper side walls of said member's 28 and 

- 

2 O 

farminate at the upper edges of the pock 
ets 29, while on the opposite or lower sides 
rf the hannel shaped members the edges 
of the plates are saced apart from said 
members 2S, as designated by a in Figure 3. 
This arrangement forms depressions imme 
riately below the channel shaped members, 
which depressions are equal in depth to the 
thickness of the copper plates. This ar 
rangement greatly facilitates the ?tow of the 

gan that travels across the amalgam 
filled pockets 29 when the apparatus is in 

S 

35 e i. 
alerailon, - 

Where a relatively narrow trough 27 is 
tie ise of the members 28 extend from 
circ 

4() l, as illistiated in Figures 3 
Shere the trough is of cons 

a 

and 4, 
- a . 

! 11, pair of the meinbers 28 are ar 
raiged in direct a linement with each other 
on or posite sides of the medial line of the 

that the amalgam will flow from 
apposite directions toward the 
rougn. 

shaped meiners 2S are in osi 
the lyritom of the trough 27 so 

Of 
s: 1; ambers lie flush with tha n}) 
the trough hottom. 
integral with eah channel non 

: and at the end where the pocket 29 
safest depth, is a face plate 30 which 

a trainst the otter ace 
side wall of the trough. 

to the outer face of 
to) and bottom are 

A distably positioned 
30 and retained in its 
the plate 31, is a sub 

retangular block 32, and formed 
inner portion thereof is a cantrally 

arranged vertically disposed chamber 33 

A 

. 
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that Oinntnicates directly with 
cent open end of the poeket or cha. 
in the coresciding member 28. leadii 
dow is a . . . . . from the lower end of thi 
: socket 3 is a tile 94 in which is locate 

ye 5. and said tuba is connecte: a 
} We to suitable containe; 3 

tipted to reeive the nercury 
with the relatively heavy 

h as gold and platinum. 
tipper end of pocket 33 corn::::inicate: 
relatively shallow poket 37 

Ira portion of the block 32, at 
and extending from the for 

this pocket in win Yadiy a: 
an angle of approxim 

S. is a ti be 38 that lea 
iner. This till be is for the 

arrying off the mercury that 
ed with the relatively lighter 

lch as silver. . . 
vertically disposed screw 39 is 
it the upper portion of pocket 

reads of which strew are adapted 
vih corresponding threads 40 
the said walls of said pocket 33. 

{A 
- 
i. 

- 

is titized for presenting the 
for and slimes over the surface of 

dy of amalgam within the adjacen 
9 and into the pockets 38 and 37. 

a threa?ed recess fornied in 
I ocket 

te? in 
33 and the oile: 

for the purpose of regu 
is of silver hearing amalgam 

33 through pocket, 37 and in: 
he ?ittlet, therefronn. 

'med in the upper portion of block 32 
to the sides of the pockets 33 and 37 are in 
verted J-shaped pockets {2, and the lover 
ends of the inner legs thereof cominanigate 

(entral portion of pocket 3: 
- 1 ort horizontally disposed aper 

tre: 43 ari'anged approximately midway be 
tween that is and bottom of said porket 33. 

Leading from the lower ends of the outer 

as it coin inacted to ; the 45, the same 
iseharging into a metal free mercury re 
ing tank 46 which is positioned adjacent 
the lower end of the trough 27. Screw 

e i 

'eated in the block 32 hetween the vortical 
of the jockets 42 are vertically disposed 

ated a valve 50, and arranged for opera 
tion pon a Shrocket wheel 51 that is suit 

led in the boot 4S, is an endless 
52, coin prising a sprocket chain 
hickets. ph C. Sina: This endless conveyor 

is vertically disposed, and its upper end 
passes around a suitably journaled sprocket 

an: 
ately 

ds 

37, is a vertically disposed 
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wheel 53. Eiiier one of the sprocket wheels 
51 or 53 may be driven in order to operate. 
the endless conveyor. The buckets of this 
endless conveyor discharge at the upper end 
thereof into a suitably located receptacle 54, 
and leading from the lower end of the latter 
into a mercury regenerating tank 5.5 is a 
pipe 56. Arranged in the bottom of this 
tank 5.5 is a plate 57 of copper, that per 
forms the functions of a cathode, said plate 
keing slightly inclined downwardly away 
from the discharge end of pipe 56, and said 
plate being connected by suitable conductors 
iS to the negative pole of a suitable source 
of electricity, preferably a generator 59. 

iositioned immediately above plate 57 is 
a plate 60 of suitable metal, preferably iron, 
the same being perforated and connected 
ly suitable conductors 61 to the positive 
jole of the generator 59, so that it performs 
the functions of an anode. The marginal 
edges of the cathode plate 57 are turned 
in Wardly so that said plate is in the form 
of a shallow pan, and connected to the lower 
end thereof is one end of a tube 62 which is 
connected to the nascent mercury supply 
pipe 17. Suitably located in said tube 62 
is a valve 63, and a sight feed tube 64. 

Located at a suitable point below tank 5.5 
is a sodium solution tank 65 in which is 
arranged for operation a pump 66, prefer 
ably of the rotary type, and having an in 
take pipe 67 and a discharge pipe 68, the lat 
ier leading upwardly and entering one side 
of tank 5.5 in a plane above the anode plate 
Leading from the opposite side of tank 

55 is an overflow or outlet pipe 69, the same 
entering the lipper end of a suitably located 
straining tank 70, the space within which 
is divided into a clear or strained solution 
chamber 71 and a waste chamber 72, said 
chambers being separated by a horizontally 
disposed screen 73, the latter being formed 
of any relatively fine reticulated material, 
preferably fabric such as canvas or burlap. 
The lower end of the clear solution chamber 

i) is provided With an outlet 74 that leads 
directly into an in-take pipe 75 connected 
to the lower portion of tank 65. Leading 
iron the lower end of the Waste chamber 72 
of the straining tank is a waste discharge 
ripe 76. The operation of this form of our 
improved amalgamator is as follows: 

Prior to the delivery of pulp into the . 
apparatus. the inner surface of cylinder 18, 
both surfaces of the discs 19 and 23 and the 
oilter strfaces of the metal lining plate of 
the trough 27 are amalgamed or coated with 
nercury, and sufficient mercury is delivered 
into the trough to fill the transverse pockets 
29. The level of the mercury within the 
pockets 29 indicated by the dotted line A. 
in Figure 4, is regulated by the proper 

cy; 
This nascent or regenerated mercury 

the screws 47, and which 

latter are positioned between the legs of the 
inverted J-shaped pockets 42. The material 
o be treated, after being properly pulverized 
indscreened, enters tank 10 throu 
1, ind water entering said taik 0 mixes 

with said material to form pulp. The 
relatively iner and heavier particles of the 
pulp will pass beneath partition 13, while 
the relatively lighter and larger pieces of 
material will pass through screen 15, which 
has a relatively large linesh, and saic pulp. 
passes through outlet pipe 16 into the tipper 
end of cylinder 18. - 

it will be understood that while the appa 
ratis is in operation this cylinder is com 

.a. -- 

s 

gh a chute 
70 

80 
pletely filled with pulp, and the latter in 

ling through said cylinder inst neces 
sarily flow downwardly and outwardly over 
the discs 23, and thence downwardly and 
inwardly over the discs 19, and this con 
tinned outward and inward movement of the 
philip will necessarily cause it to be contin 
lally agitated, with the result that the solid 

s particles in said pulp will be continually 
rotated or turned first in one direction and 
then in the other. By this operation the 
free metal within said pulp will amalgamate 
with or be taken up by the mercury on the 
surfaces of the discs 19 and 23, and this 
amalgamating action will be greatly en 
haced by a practically continuous flow of 
nascent mercury from pipe 7 which enters inder is with the pulp. 
passes downwardly over the upper surfaces 
of the discs 19 and 23, 

21 and 24, it will be understood that 
percentage of extremely fine or microscopic 
particles of metal which tend to float on the 
Water of the pulp rather than to pass down 
Wardly therethroughby gravity, and in our 
improved apparatus these microscopic par 
ticles of metal will be taken up and retained 
by the mercury on the under sides of the 
discs 19 and 23. - 
After discharging from the lower end of 

the cylinder 18, the pulp and metal carrying 

90 
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05 
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mercury will gradually flow downwardly 
through the trough 27 with said mercury in 
direct contact with the netal plates on the 
bottom of said trough, and this metal carry 
ing mercury will finally discharge into the 
transverse mercury traps or pockets 29, and, 
in so doing they displace a corresponding 
volume of mercury within said traps or 
hockets. The mercury discharges outwardly 
through the pockets and outlets in blocks 32, 
as hereinafter more fully described. 
The mercury which carries gold, platinum 

gravity pass downwardly into the lower por 
tions of the pockets: 29, and, as the bottom 

ind like relatively heavy metals, will by . 
130 

100 . . 
3, and its flow over said 

discs is materially retarded by the annular. 
corrugations 22 and 25, and by the upturned 
lips 
in all metal carrying pulp there is a certain l 
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surfaces of said pockets are inclined, this 
relatively heavy aimaigam will gradually 
flow downwardly to the discharge ends of 
said pockets through the lower portions of 

5 the pockets 33, and finally through pipes 34 
The inercury or 
ghter metals, such 

4. into the receptacles 36. 
amalgam containing the li 
as silver and copper, will necessarily remain 

a 

near the tops of the pockets 29, and this 
amalgam will gradually flow oitward 

ats and discharge through said pocket 
O 

Ele's 

5 

from through the upper portions of pockets 
33 beineath the screw's 39 and from thence 
thro:gh pockets 37 over the screws 41, which 
after are a diisted to control the discharge 
of this relatively lighter amalgam, and the 

- ya 
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mercury, r passing from 
5 the lower 29, fischises 
ihrough a after passing 
through the i, ed pockets 42, 
said metal free mercility passes through 
pipes 44 into pipe 45, and from the latter it 
discharges into tank or receptacle 46. 

in passing throigh the pockets 42, this 
inetal free mercury als, necessarily pass 
ver screws 47, so that with the latter pro : 

erly a listed to regulate the discharge of 
5 metal free mercury, the level of the bodies of 
Imercury ined in receiving pockets 29 
rain be c 
Screws adjusted so that their lower 

eids are a short distance belov, the 
surfaces bodies of nercury within 

this the p in passing 
-- . . V-A i. 

pockets 33 
- 4 1 a is trave 

Yardly througi 

The amalgam or metal carrying meretry 
at passes off through pipes 34 and 38 can 
treated in any desired and well known 

ianner, preferably by distillation, in or 
recover the metallic values contained 

W elevator i a k-1 - - - - a this mer 

award and discharged in 
froii) whence it passes into 
55 through pipe 56, The 
ing tank 5.5 flows down 

plate 57, and, after be A. 

passes through pipes 62 -- 

inder 18 in a nascent 
state, to again perform its functions of talk 
ing up the free metal in the pulp passing 
through the system. 

In order to regenerate the mercury that 
continuously passes through the System, 

attei' will finally discharge through tubes 

t s ik 65 is filled, or partially filled with a 
i re eavy sodium chloride solution, 

a If m is operated, this solution is 
de ani. 55 through pipe 68, and 
iiovy's over and between the anode and cath 
ode iates, and thus constitutes the electro 
l he electric cirrent that passes from 

the cathode, and over which 
the mercury that is to be re 

f 

gh this elec 
osited upon 

he intercury is con 
mercury takes up 

Sodium, and thereby 

generat ses a certain percent 
a? the retaic sodium that it absorhs in the 
regenerating tank 65, and this lost metallic 
godium passes off with the water and treated 
ill in the form of caustic soda while the 

g 3. : & 

tank with the mercury. 
onens: tie for this constant OSS of 
allic tortion of the salt solution, it 

cessary from tine to 

i. ?. s 

St. ively simple, can be 
re grater, is particiilarly 
effe the finer particles of 
re m treatment, and 
ly y regen 
ei'a nascent, the mercity 
t recover v of metallic 

e tilized to nich 
dvantage ihain analgamating sys 

ten he'eir the mercury is reclaimed or 
separated from the metallie values by the 

is tiilation process. 
Obviously minor 

saint coinsici?): ) 
C 3. e S l t 

r inhibro 
may be inade and shstituted 
in described and clained without departing 
froja the spirit of our invention, the scope 
( which is set in the appended claims. 

a claim as our invention 
1. In an amalga 

which the mat 
cry are : cat 
is royisted vit 
cury pocket 
declines toward i. i.i.- gcated 
at the end of said pocket having the great 
est depth for automatically effecting a sepa 

-5 
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ration of the mercury carrying the heavier 
metals from the mercury carrying the lighter 
metals. 

2. In an amalgamator, a trough through 
which the material to be treated and mer 
cury are adapted to pass, said trough being 
provided with a transversely disposed mer. 
cury pocket, the bottom of which gradually 
declines toward Oile end, and means located 
at the end of said pocket having the great 
est depth for effecting a separation of the 
nercury carrying the heavier metals and the 
mercury carrying the lighter metals from 
each other ani from the metal free mercury. 

3. In an amalgamator, a trough through 
which the material to be treated and mer 
cury are adapted to pass, said trough being 
provided with a transversely disposed mer 
cury pocket, the bottom of which gradually 
declines toward one end, means located at 
the end of said pocket having the greatest 
depth for effecting a separation of the mer 
cury carrying the heavier metals and the 
mercury carrying the lighter metals from 
each other and from the metal free mercury, 
and adjustable means for regulating and 
controlling the separating action between 
the metal carrying mercury and metal free 
mercury. 

4. In an amalgamator, a trough through 
which the material to be treated and the mer 
cury are adapted to pass, a plurality of ner 
cury pockets in the bottom of said trough, 
the bottom of said trough being inclined, and 
a member arranged at the end of the pocket, 
having the greatest depth, and provided with 
outlets located at different levels. for effect 
ing the separation and discharge of the mer 
cury carrying the heavier metals from the 
mercury carrying the lighter metals and 
from the metal free mercury. 

5. in an amalgamator, a trough through 
which the material to be treated and the 
mercury are adapted to pass, a plurality of 
mercury pockets in the bottom of said 
trough, the bottom of said trough being in 
clined, a member arranged at the end of the 
pocket having the greatest depth, and pro 
vided with outlets located at different levels 
for effecting the separation and discharge of 
the mercury carrying the heavier metals 
from the mercury carrying the lighter metals 
and from the metal free mercury, and adjust 
able means for controlling and regulating 
the separation and discharge of the metal 
carrying mercury from the metal free mer 
cury. 

6. In an amalgamator, the combination 
with a trough through which the material 
to be treated and mercury are adapted to 
pass. of a transversely disposed mercury 
pocket in the bottom of said trough, a block 
adjustably arranged at one end of Said 
pocket, which block is provided with a 
pocket that is adapted to receive mercury 

s 

from the pocket in the trough, the pocket 
in said biock being provided with outlets 
located at different levels, and adjustable 
means for controlling the flow of mercury 
from said outlets. - 

... in an all algairator, a trough through 
which the material to be treated and mer 
cury are adapted to pass, said trough being 
provided with a transversely disposed mer 
cury pocket, the bottom of which is inclined, 
and means located at the end of the pocket, 
having the greatest depth foll automatically 
effecting a separation of the metal free mer 
cliry from the metal carrying mercury. 

8, in an amalgamator, a trough through 
which the material to be treated and mer 
cury are adapted to pass, the bottom of said 
trough being provided with a transversely 

70 

75 
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arranged pocket, the bottom of which is in 
clined a block adjustably arranged at the 
end of the pocket having the greatest depth 
and adapted to receive mercury from said 
pocket, said block being provided with a 
series of connected pockets for effecting a 
separation of the metal carrying mercury 
from the metal free mercury, and adjustable 
means for controlling the flow of mercury 
through the connected pockets. 

9. In an amalgamator, a mercury pocket 
having an inclined bottom, a block arranged 
at the end of the pocket having the greatest 
depth, and said block being provided with 

85 

90 

95 

a series of pockets that are connected at 
different levels for automatically effecting 
a separation of the metal carrying mercury 
from the metal free-mercury. 

10. In an amalgamator, a mercury pocket 
having an inclined bottom, a block arranged 
at the end of the pocket having the greatest 

4. w s s depth, said block being provided with a 

00 

series of pockets that are connected at dif- - 
ferent levels for automatically effecting a 
separation of the metal carrying mercury 
from the metal free mercury and for effect 
ing a separation of the mercury carrying 
the lighter metals from the mercury carry 
ing the heavier metals. - 

11. In an amalgamator, a mercury receiv 
ing pocket, the bottom of which is inclined, 
a block arranged at the end of the pocket 
having the greatest depth, there being a se 
ries of connected pockets formed in said 
block, and vertically adjustable members 
arranged between said pockets. 

12. in an amalgamator, a mercury pocket 
having an inclined bottom and a member 
adjustably arranged at the end of the pocket 
having the greatest depth, which member is 
provided with a series of chambers that are 
connected at different levels, so as to auto 
matically effect the separation of the metal 
free mercury from the metal carrying mer 
cury. 

13. In an amalgamator, a mercury pocket 
having an inclined bottom and a member ad 

ll.0 
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justably arranged at the end of the pocket 
having the greatest depth, which member is 
provided with a series of chambers that are 

at diffei'ent levels, so as to auto 
ically effect the separation of the mer 

i ry carrying the lighter metals from the 
narcity carrying the heavier metals. 

mator, a mercury pocket 
inclined bottom and a member 

{{CineCeC 
4. 

3. (.. 

ifest depth, which member is 
ith a series of chamber's that are 

it different levels, so as to auto 
liy affect the separation of the metal 

y from the metal carrying mer 
Sert the separation of the mer 

sing the lighter metals from the 
ne'elity carrying the heavier metals. 

in an amalgamator, a mercury pocket 
sing an inclined bottom, a member ad 
ably arranged at the end of the pocket 
ing the greatest depth, which member 

red with a series of chambers that 
connected at different levels, so as to 

! {{inatically effect the separation of the 
metal free mercury from the metal carry 
ing mercury, and adjustable members ar 

ged within the chambers for controlling 
the flow of mercury therethrough. 

16. In an amalgamator, a mercury pocket 
having an inclined bottom. a member ad 
justably arranged at the end of the pocket 

cury call 

.. 

30 

'ed at the end of the pocket. - 
having an inclined bottom, a member ad 

bly arranged at the end of the pocket. 
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having the greatest depth, which member 
is pi'ovided with a series of chambers that 
are connected at different levels, so as to 
automatically effect the separation of the 
nercury carrying the lighter metals from 
he mercury carrying the heavier metals, and s 
adjustable members arranged within the 
chambers for controlling the flow of mer 
cly therethrough. 

1, in an amalgamator, a mercury pocket 

ing the greatest depth. which member is - 

35 

40 

45 

pi'ovided with a series of chambers that are 
connected at different levels, so as to auto 
natically effect the separation of the metal 
free mercury from the metal carrying mer 
cury. and adjustable members arranged 
within the chambers for controlling the flow 
of mercury therethrough. 

18. In an amalgamator, a trough through 
which mercury and the material to be treat 
ed are adapted to pass, said trough being 
provided with a mercury pocket, and means 
at one end of the pocket for automatically 
effecting a separation of the mercury carry 
in or tie heavier metals and the mercury car 
Flying the lighter metals. 

in testimony whereof we have signed our 
inames to this specification. - 

CHARLES MEYER. 
HENRY B. MEAOE. 
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