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My invention relates to improvements in ma 
chinery for separating gold or other metals from 
placer material, ground ore, pulp, slimes and 
other liquid mixtures. 
The objects of my invention are to provide in 

proved means to recover flour gold or the ex 
tremely fine metal particles, which by reason of 
their fineness or on account of being greasy, are 
difficult to recover by the ordinary sluices, tables, 
jigs and other machines now in common use. 

It is well known that in certain placer ground 
and in the pulp produced by grinding machines, 
ball mills, stamps, etc., there are often valuable 
quantities of flour gold or other metals which by 
reason of fineness, or because of its chemical 
composition, or by reason of being coated with 
some oily substance, will remain in the liquid 
and be carried off in the tailings rather than pre 
cipitated upon the cloths, rifles, amalgam plates, 
or other means provided to catch Same. 

It is one of the objects of my invention to pro 
vide means to capture such flour gold. 
I accomplish these objects by the means illus 

trated in the accompanying drawings, in which 
Figure 1 is a sectional elevation of my appa 

ratus on the line - of Figure 2, but for clear 
ness omitting the sectioning of the baffle plates; 

Figure 2 is a top or plan view with a portion of 
the upper part broken away to disclose the float 
discharge trough and pipe; 

Figure 3 is a horizontal section on the line 3-3 
of Figure 1, but with a portion of the screen over 
the rifle box broken away to disclose the con 
struction of the rifles and with a part of the rifle 
grooves and the feed chutes omitted for sim 
plicity; 
Figure 4 is a cross section on the line 4-4 of 

Figure 1. 
Similar numerals refer to similar parts 

throughout the several views. 
My apparatus comprises a tank, with head 

plate 2 and foot-plate and side plates 3 and 4 
preferably continuous with and forming a round 
ed bottom for the tank. P 
A feed hopper 6 is united to the head-plate of 

the tank and slopes downwardly into the tank 
and projects into the rifle box hereafter de 
Scribed. 
An apron 6a is united to the head-plate 2 and 

extends downwardly into the rifle box to form 
a part of the feed-chute and prevent Splashing 
or surging of the pulp as it is fed into the tank 
from the hopper through the opening 6b. 
A door-plate 83 is slidably mounted upon the 

head-plate 2 and adapted when in its lowered 
position to close the opening 6b and prevent in 
gress of the pulp. It may be Opened by raising 
it by the handle 84 and secured in its raised posi 
tion by any suitable means. 

Inside of the tank I mount a rifle box which 
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inclines downwardly from the feed end of the 
E. box to and through the foot-plate of the 
83. - 

The rifle box includes a bottom board, or plate 
50 with side boards 30 suitably united thereto. 
The rifle box is supported upon rolls 48 and 57 
carried by swinging arms 42 and 54 which are 
pivoted upon shafts 44 and 55 the ends of which 
are secured in suitable bearing plates 45 and 5 
united to the sides of the tank so as to permit a 
free Swinging movement of the rifle box length 
wise when vibrated by the eccentric 72 which is 
driven by a shaft 73. An eccentric strap f is 
mounted upon the eccentric T2 and to an arm 
70 pivotally connected to the link 68 by a pivot 
69. The opposite end of the link 68 is pivotally 
united to a bracket 64 riveted to one end of the 
rifle box by rivets 63. A spring 6 has one end 
united to the rifle box and its opposite end united 
to the tank in order to Smooth the vibrative 
action of the rifle box to some extent. 
The tank is preferably constructed with a 

length and depth of about twelve feet which will 
allow the rifle box to be about twelve feet long. 
I prefer to make the rifle box about four feet wide 
and mount it in a tank about six feet wide. This 
will afford a space of about one foot on each side of the riffe box. The rifle box is preferably 
mounted in the tank at a depth of from four to 
ten feet below the water level. 
The lower end of the rifle box projects out 

wardly through the foot-plate of the tank and 
into a tailings chamber 10 which may be formed 
integral with or suitably united to the tank and 
in which an elevator is mounted which can carry 
the tailings upwardly and discharge them into 
any desired bin or carrier. a 
The side boards 30 of the rifle box are prefer 

ably a foot or more in height and extend the full 
length of the rifle box. They act to guide the 
incoming stream or current of pulp downwardly 
through the tank and to discharge the pulp 
through the discharge opening in the foot-plate. 
About halfway up the sides of the rifle box I 

mount a screen 3 preferably of about ten mesh, 
which will prevent any large pieces of rock from 
settling in the rifles, but will readily permit the 
fines to settle through it and be precipitated upon 
the rifles. 

In order to capture the fines, I provide a longi 
tudinal groove 8 extending lengthwise of the 
bottom board 50 in the middle thereof with ob 
lique branches 82 extending outwardly and to the 
rea. 
These grooves are preferably rectangular but 

may be of any desired section. 
To discharge the precipitates from the rifle box 

I provide an opening at the lower end of the 
groove 8 with a short pipe secured therein ex 
tending downwardly therefrom. An outlet pipe 
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39 is secured in the bottom of the tank and a 
rubber or flexible hose 40 is used to connect the 
pipe 4 in the bottom of the rifle to the outlet 
pipe 39. A manually operable valve 38 is mounted 
in the pipe 39 by which the opening thereof may 
be regulated as desired. 
Upon the bottom board of the rifle box, beyond 

the outlet I mount a fine screen 32 even with 
the top of the board 50 with a settling chamber 
below it which may be filled with buckshot 33 
supported by a coarser screen 34 so that any fines 
which are precipitated but not carried off by the 
outlet 4 may be caught in this Screen chamber 
and discharged through a cone 35 and pipe 88 
with a manually operable valve 3. Amounted 
therein. s 

The tailings elevator may be of any desired 
type in common use. I prefer an elevator having 
an endless belt 7 passing over upper and lower 
pulleys or sprockets f6 and carried by shafts 
g5 and 4. The belt carries buckets 3 which 
may be of any desired size and shape. 

In order to stabilize the body of water in the 
tank, I mount in the tank a plurality of trans 
verse baffle-plates 29 which may be secured in 
place by angle irons, lugs, or other suitable means 
and which extend to the bottom of the tank at 
the sides of the rifle box, and also extend up 
wardly nearly to the water level. 
Each baffle 29 extends clear across the tank 

above the rifle box, but has a portion cut away to 
permit free vibration of the rifle box. 

If desired, the baffles may be so constructed as 
to have a portion extending into the upper part of 
the rifle box between the side boards. I prefer 
to have the middle portion of the baffle-plates 
terminate slightly above the side boards. 

In order to prevent deposition of fines upon the 
bottom of the tank, and to facilitate upward 
movement of any floatable particles of metal, I 
provide pipes 76, 77, 77 and 7' to introduce 
into the bottom of the tank a continuous stream 
of clear water which will move upwardly and 
laterally. This movement of the fresh water will 
also aid in confining the current of pulp to the 
rifle box. 
At the top of the baffles 29 I mount a screen 

28 preferably from one-fourth to one-half an 
inch below the water level and which extends the 
full width and nearly the full length of the tank. 
This screen will permit the upward passage of 
any floating particles of metal that by reason of 
chemical composition or being coated with any 
oily or greasy substance, are inclined to float. 
This screen is preferably of rather fine mesh 

but may be of any desired fineness. - 
The sides of the screen 28 are preferably cov 

ered with plates or planks 28 so as to confine the 
upward movement of the fine particles and the 
fluid to the middle portion of the tank. 

Brackets 24 and 9 are united to the head and 
foot-plates of the tank and carry shafts 23 and 
2 upon which wide belt pulleys 22 and 8 are 
mounted which carry a flat belt 26. The belt 26 
is fitted with a plurality of transverse bars or 
rakes 2 of just sufficient length to rake the 
screen 28 and carry any metal particles which 
have come upwardly through the screen along to 
the foot of the screen where they are deposited 
in a trough 9 and discharged from the tank 
through a pipe 86 into a strainer or dewaterer 
87 which may be secured to the outside of the 
tank by a strap 38. 
A large discharge pipe Oa is secured in the bot 

tom of the tailings chamber O through which 
W 
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the chamber may be flushed out when neces 
sary. An overflow outlet Ob is provided near 
the upper end of the chamber 10 to carry of 
any excess fluid in case of overcharge, and to 
maintain the water level in the tank at the 
desired height, 

suitable means are provided to drive the screen 
rake, to vibrate the rifle box and to operate the 
elevator, but as such means form no part of my 
invention, I have Omitted them for clearness. 
Any or all of these pieces of apparatus may be 
driven by electric motor or other prime mover as 
desired, or by belting. 

in the operation of my apparatus, the tank is 
first filled with clear Water to the desired water 
level. The door 33 is then opened and the pulp 
fed into the tank from the feed hopper and into 
the rifle box. At the same time, the driving 
means are Set in Operation to actuate the vil 
brator, elevator and screen rake, 
As the elevator operates, its buckets carry out 

a certain amount of water, thus allowing liquid 
from the riffle box to pass into the tailings cham 
ber, this, in connection with the feeding action 
of the pulp into the rifle box, will cause a stream 
Or current of pulp to pass along through the rifle 
box and the baffles in the tank will act to prevent 
a Spreading Out or diversion of this stream. 
At the same time, any floatable particles will be 

free to rise in the water of the tank between the 
baffles and to and through the upper screen where 
they will be acted upon by the rake and carried 
to the trough 90 and thence to to the strainer 87. 
The heavier particles of metal will settle 

through the screen 3 and down into the grooves 
8 and 82 where they will travel gradually down 
wardly to the discharge pipe 4. 
The waste will be carried out of the lower end 

of the rifle box into the tailings chamber and 
disposed of by the elevator. 
In practice, it will be necessary to vary the 

timing of the current, the proportion of feed and 
of clear water introduced into the tank, the speed 
of the rake and the elevator and the speed of the 
vibration of the rifle box to meet the require 
ments of each particular case, it being well known 
to those skilled in the art that there is a great 
diversity in the size and character of the metal 
particles in different placer districts and in the 
pulps or ground ores coming from different dis 
tricts and different grinding processes. 
One of the great advantages of my apparatus 

is the ease with which all the varying elements 
may be controlled and regulated so as to properly 
proportion the depth of water, the time allowed 
for precipitation, the proportion of clear water to 
pulp, etc. 
While the reason for it is perhaps not entirely 

clear, I have found in practice that a good pre 
cipitation of flour gold can be obtained under a 
head or pressure of from four to ten feet of wa 
ter which could only be partially precipitated or 
not precipitated at all at or near the surface of 
the Water. 

It is likewise obvious that my provisions for 
an upwardly moving body of clear water at the 
sides of the rifle box, will tend to prevent lateral 
Spreading of the current therein, and that the 
lateral closures at the top of the tank will tend 
to cause upwardly moving particles to be carried 
to the middle of and through the upper screen. 
As a Small amount of water will be carried out 
of the tank by the action of the rake, there will 
be a constant slowly rising current of clear water 
at the sides of the rifle box which will facilitate 
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the upward movement of the fine particles with 
out interfering with the precipitation of the 
heavier matter in the rifle box. 
I use the term "submerged' in the claims, to in 

dicate any substantial submergence of the rifle 
box, and 'deeply Submerged' to indicate any 
depth in excess of four feet. 

It is obvious that many modifications may be 
made of my apparatus without departing from 
the spirit of my invention, and I do not limit my 
claims to the precise forms or proportions shown 
or described herein. 

Neither do I limit my process to the recovery 
of particles of virgin metal, because it is obvious 
that both the flotation and the precipitation may 
be applicable to various chemical combinations 
of precious metals and minerals. 

I claim: 
1. In a machine for recovering fine particles of 

metal from an aqueous mechanical solution there 
of, the combination with a tank containing a 
body of aqueous liquid and having an inclined 
Submerged riffle box mounted therein, of means 
for slowly passing a stream or current of such 
Solution along and through the riffle box under a 
Substantial head of water, and for drawing off 
the precipitant at the lower end of the rifles, a 
Series of transverse baffles secured in the tank 
adapted to restrict longitudinal movement of 
fluid therein, above and at both sides of the said 
current, and means for vibrating the riffle box. 

2. A machine for the recovery of flour gold or 
the like, comprising a tank containing a large 
body of water with outlet means adapted to 
maintain a constant level of the liquid therein, an 
inclined submerged vibratory rifle box mounted in 
the tank, an intake united to the tank adapted to 
Conduct a stream of pregnant solution into the 
upper end of the rifle box, a tailings chamber 
With elevator therein adapted to receive and 
carry off the barren solution from the lower end 
Of the rifle box, discharge means at the lower 
end of the riffle box adapted to carry the precipi. 
tates from the tank, a horizontal screen secured 
in the tank slightly below the water level adapted 
to permit passage of lighter particles of mineral 
ascending in the Solution, and a rake adapted 
to carry the float from the screen. 

3. A machine for the recovery of flour gold or 
the like, comprising a tank containing a large 
body of water with outlet means adapted to 
maintain a constant level of the liquid therein, an 
inclined submerged vibratory rifle box mounted 
in the tank, an intake united to the tank adapted 
to conduct a stream of pregnant solution into 
the upper end of the riffle box, a tailings chamber 
With elevator therein adapted to receive and 
carry off the barren solution from the lower end 
of the riffle box, discharge means at the lower 
end of the riffle box adapted to carry the pre 
cipitates from the tank, a horizontal screen se 
cured in the tank slightly below the water level 
adapted to permit passage of lighter particles of 
mineral ascending in the solution, means to dis 
charge the float into a strainer, and intake pipes 
leading into the bottom of the tank to supply 
fresh water thereto below the rifle box. 

4. A machine for the recovery of flour gold or 
the like, comprising a tank containing a large 
body of water with outlet means adapted to main 
tain a constant level of the liquid therein, an in 
clined Submerged trough mounted in the tank, 
intake means united to the tank adapted to con 
duct a stream of pregnant solution to the upper 
end of the trough, discharge means adapted to 

3 
carry off separately from the lower end of the 
trough the barren solution, a horizontal screen 
secured in the tank slightly below the water level 
adapted to permit passage of lighter partiles of 
mineral ascending in the solution, and a rake 
adapted to carry the float from the screen. 

5. A machine for the recovery of flour gold or 
the like, comprising a tank containing a large 
body of water with outlet means adapted to main 
tain a constant level of the liquid therein, an in 
clined submerged vibratory rifle box mounted in 
the tank, an intake to the tank adapted to con 
duct a stream of pregnant solution into the upper 
end of the rifle box, a tailings chamber with ele 
vator therein adapted to carry off from the lower 
end of the rifle box the barren solution, discharge 
means at the lower end of the rifle box adapted 
to carry the precipitates from the tank, a hori 
Zontal screen Secured in the tank slightly below 
the water level adapted to permit passage of 
lighter particles of mineral ascending in the solu 
tion, a rake adapted to carry the float from the 
Screen, intake pipes leading into the bottom of 
the tank to Supply fresh water thereto below the 
riffle box, and a plurality of transverse baffle 
plates extending across the tank above the rifle 
box, and downwardly at each side of the rifle 
box, adapted to restrict longitudinal movement 
of the liquid outside of the rifle box. 

6. A machine for the recovery of fine particles 
of metal Such as flour gold or the like from an 
acqueous mixture containing same, comprising a 
tank containing a relatively large body of water 
with an outlet at the desired water level therein, 
a submerged rifle box mounted in the tank slop 
ing downwardly from the intake, an intake to 
lead the pregnant mixture into the rifle box hav 
ing a gate to regulate the quantity and rate of 
flow So as to permit subsidence and deposit of 
metal in the riffle box by gravity, baffles mounted 
in the tank extending above and at the sides of 
the rifle box at right angles thereto to confine 
the flowing mixture substantially to the rifle box, 
an outlet in the floor of the lower end of the rifle 
box to carry of the precipitate, and an outlet in 
the tank near the foot of the rifle box to carry 
off the tailings. 

7. A machine for the recovery of fine particles 
of métal such as flour gold or the like from an 
aqueous mixture containing same, comprising a 
tank containing a relatively large body of water 
with an outlet at the desired water level therein, 
a Submerged rifle box mounted in the tank slop 
ing downwardly from the intake, an intake to 
lead the pregnant mixture into the rifle box hav 
ing a gate to regulate the quantity and rate of 
flow So as to permit subsidence and deposit of 
metal in the rifle box by gravity, baffles mounted 
in the tank extending above and at the sides of 
the rifle box at right angles thereto to confine 
the flowing mixture substantially to the rifle box, 
a primary outlet in the floor of the lower end of 
the rifle box to carry off the precipitate, a sec 
ondary outlet in the floor of the rifle box com 
prising a fine Screen united to and even with the 
upper face of such floor, a coarser screen secured 
to such floor and spaced from the first screen 
with buckshot or its equivalent interposed be 
tween the two Screens to catch and detain the 
metal particles, an outlet in the tank near the 
foot of the rifle box to carry of the tailings. 

8. A machine for the recovery of fine particles 
of metal such as flour gold or the like from an 
aqueous mixture containing same, comprising a 
tank containing a relatively large body of water 
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with an outlet at the desired water level therein, 
a submerged 3.5ile box mounted in the tank slop 
ing downwardly from the intake, an intake to 
lead the pregnant mixture into the rifle box hav 
ing a gate to regulate the quantity and rate of 
flow so as to permit subsidence and deposit of 
metal in the rifle box by gravity, baffles mounted 
in the tank extending above and at the sides of 
the rifle box at right angles thereto to confine 
the flowing inixture substantially to the rifle box, 
an outlet in the floor of the lower end of the 
rifle box to carry of the precipitate, a tailings 
chamber at the rear of the tank, an outlet in 
the tank near the foot of the rifle box to carry 
the tailings into such chamber and means to 
discharge the tailings therefrom. 

9. In a machine of the class described, the 
combination with a stationary tank having a fluid 
inlet and outlet and containing a body of aqueous 
liquid, of an inclined riflebox comprising a tight 
bottom with rifles formed therein, and with sides 
extending upwardly therefrom, a Screen mounted 
in the riflebox spaced above the botton and ex 
tending from side to side, a feed chute to de 
liver pulp to the upper end of the screen, means 
comprising stationary transverse baffle plates for 
guiding a stream of liquid downwardly along the 
screen, an outlet for separately drawing off the 
precipitant from the bottom of the riflebox and 
an elevator to continuously remove the coarser 
material mingled with fluid from the lower end 
of the screen, said rifflebox being submerged in 
liquid to a depth sufficient to cause deposition of 
the flour gold, and means for vibrating the rif 
flebox longitudinally without moving the tank. 

10. In a machine of the class described, the 
combination with a stationary tank having fluid 
inlets at the bottom of the tank and outlets near 
the top thereof, and containing a body of aque 
ous liquid, of an inclined riflebox comprising a 
tight bottom with rifles formed therein, with 
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sides extending upwardly therefrom, a Screen 
mounted in the riflebox spaced above the bot 
tom and extending from side to side, a feed 
chute to deliver pulp to the upper end of the 
screen, means comprising stationary transverse 
bafie plates for guiding a stream of liquid pulp 
downwardly along the Screen, means for Sepa 
rately drawing of the precipitant from the bot 
tom of the riflebox and the coarser material from 
the lower end of the screen, said rifflebox being 
submerged in liquid to a depth Sufficient to cause 
deposition of the flour gold, and means for vi 
brating the riflebox longitudinally without mov 
ing the tank. 

11. In a machine of the class described, a sta 
tionary tank having fluid inlets at the bottom of 
the tank and Outlets near the top thereof, and 
containing a body of aqueous liquid, an inclined 
rifflebox comprising a tight bottom with rifles 
formed therein, with sides extending upwardly 
therefrom, a screen mounted in the riflebox 
spaced above the bottom and extending from side 
to side, a feed chute to deliver pulp to the up 
per end of the Screen, a Series of transverse baf 
fies mounted in the tank spaced above the rif 
flebox but with sides extending downwardly at 
both sides of Said riflebox to confine and guide 
the stream of pulp downwardly along the screen, 
means for separately drawing off the precipitant 
from the bottom of the riflebox and the coarser 
material from the lower end of the screen, said 
riflebox being Submerged in the solution to a 
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depth sufficient to cause deposition of the four 
gold, and means for vibrating the riflebox long 
tudinally without moving the tank. 

12. In a machine of the class described, a sta 
tionary tank having a fluid inlet at the bottom 
thereof and outlet near the top thereof and 
above the baffles hereinafter mentioned and con 
taining a body of aqueous liquid, an inclined sub 
merged riflebox comprising a tight bottom with 

rifles formed therein, with sides extending up 
Wardly therefrom, a screen mounted in the rif 
flebox spaced above the bottom and extending 
from side to side, a feed chute to deliver pulp to 
the upper end of the screen, a series of trans 
verse baffles mounted in the tank spaced above 
the riflebox but with sides extending downwardly 
at both sides of said riflebox to confine and 
guide the stream of pulp downwardly along the 
Screen, Outlets for separately drawing of the 
precipitant from the bottom of the riflebox and 
the coarser material from the lower end of the 
Screen, Said riflebox being submerged in the so 
lution to a depth sufficient to cause deposition 
of the flour gold, and means for vibrating the 
riflebox longitudinally without moving the tank. 

i3. In a machine of the class described, a sta 
tionary tank having a lower fluid inlet and an 
upper outlet near the top thereof and above the 
baffles and containing a body of aqueous liquid, 
an inclined vibratory riflebox comprising a tight 
bottom having rifles formed therein and with 
sides extending upwardly therefrom, a screen 
mounted in the riflebox spaced above the bottom 
and extending from side to side, a feed chute to 
deliver pulp to the upper end of the screen, a 
Series of stationary transverse baffles mounted in 
the tank spaced above the riflebox but with sides 
extending downwardly at both sides of said rif 
flebox to confine and guide the stream of pulp 
downwardly along the screen and to confine the 
upward movement of the fluid from the lower 
inlet on its way to the upper outlet, and outlets 
for separately drawing off the precipitant from 
the bottom of the riflebox and the coarser 
material from the lower end of the screen, said 
riflebox being submerged in the solution to a 
depth sufficient to cause deposition of the flour 
gold. 

14. A machine for the recovery of flour gold or 
the like, comprising a stationary tank contain 
ing a large body of water having an outlet near 
the top to maintain a constant level of the liquid 
therein, an inclined, submerged vibratory rifle 
bOX Substantially narrower than the tank 
mounted in the tank, an intake secured to the 
tank at the upper end of the riflebox to conduct 
a stream of pregnant solution into that end of 
the riflebox under a substantial head and having 
a manually operable gate to regulate the flow of 
pregnant solution into the tank, a tailings cham 
ber with elevator therein adapted to carry off 
from the lower end of the riflebox the barren 
Solution, a plurality of transverse baffle plates 
extending across the tank above the riflebox and 
downwardly at each side of the riflebox to re 
strict longitudinal movement of the liquid in 
the tank outside of the riflebox without ob 
structing the vertical movement of the liquid 
in the tank, the tops of said baffles having a uni 
form height and being located slightly below the 
first mentioned outlet. 

MAURCE: CONSTANT. 
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