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5 Claims. 

This invention relates to separators and par 
ticularly to a separator designed for separating 
gold from foreign matter, as for instance, black 
Or magnetic sand. 
The general object of the invention is to provide 

a Separator of this character which has been 
found particularly effective, which is very port 
able, simple in construction, and which embodies 
the use of a series of shaking screens whereby the 
fine gold is separated from the coarser particles of 
gold and foreign matter, and which further in 
cludes the use of one or more pneumatic separa 
tOS whereby the coarser particles of gold are 
Separated from dust and from like particles of 
foreign natter Which are heavier than the gold. 
A further object is to provide means including 

a series of Screens operating as a unit, and mech 
anism whereby the Screens may be given a rotary 
movement akin to the movement given to a 
miner's pain, and provide means whereby the 
coarser particles of gold and foreign matter may 
be discharged over riffles and the gold caught in 
these rifles. 
Another object is to provide the uppermost of 

the Several Screens With knives or blades against 
which the material is projected to thus break up 
any clods which may have formed and also detach 
the fine flakes of gold from the particles of Sand. 
Other objects have to do with the details of 

construction and arrangement of parts as will ap 
pear more fully hereinafter. 
My invention is illustrated in the accompany 

ing dra WingS Wherein:- 
Figure 1 is a vertical sectional view Somewhat 

diametrically of the mechanism embodied in the 
present application; 

Fig. 2 is a detail fragmentary Section. On the 
line 2-2 of Fig. 1; 

Fig. 3 is a front elevation of the shaking screens 
or rifled troughs and mechanism intimately allied 
thereWith: 

Fig. 4 is a longitudinal sectional view thru one 
of the riffled troughs; 

Fig. 5 is a section on the line 5-5 of Fig. 3; 
Fig. 6 is a top plan view of the lowermost shak 

ing screen section showing in plan view the means 
whereby the screen is given a longitudinal or 
lateral oscillation and also showing the means 
whereby the rifled troughs are given a longi 
tudinal reciprocation. 

Fig. 7 is a fragmentary vertical section thru the 
screen supporting casing showing a plurality of 
Screens in place; 

Fig. 8 is a perspective view of the crank shaft 
whereby oscillation is given to the troughs. 

(C. 209-19) 
Fig. 9 is an elevation of the feeding rolls and the 

frame supporting them. 
Fig. 10 is an enlarged vertical Sectional view 

through the hopper of the feeding rolls showing 
the feeding rolls in elevation and showing Scrap 
ers engaging the feeding rolls. 

Referring particularly to Fig. 1, O designates 
a Supporting frame Which may be mounted upon 
a truck if desired for any transportation. The 
Supporting frame includes longitudinally extend 
ing beams , and Swingingly supported from 
these beams f is a casing or boxing 2 designed to 
Supported a plurality of Screens. This casing is 
supported by means of links 3 which extend down 
to the bottom of the casing and which at their 
upper ends are SWingingly connected to eye-bolts 
4. The lower ends of these links 3 are also 
connected to eye-bolts 5 which pass through 
angular brackets or lugs 6 as shown most clearly 
in Fig. 3. It Will thus be seen that the casing is 
Supported for Swinging movement either laterally 
or longitudinally. Preferably the casing is down 
wardly and forwardly inclined. As shown in Fig. 
7 the side Walls of the casing are grooved to receive 
the screen frames 8 which support the screens 
proper. The screens 9 and 2) and 2 are rela 
tively coarse screens. Above the Screen 9 the 
casing is partially closed by a cover 22 which ex 
tends over the for Ward end of the Screen rearward 
nearly to the rear end and at its rear end is pro 
vided with a downwardly and forwardly extending 
deflector plate 23. An opening 24 is provided 
between the rear end of the cover 22 and the rear 
end of the casing in which material is discharged 
from a hopper 25, it being understood that this 
hopper is illustrative of or Symbolizes any means 
whereby the material may be directed into the 
uppermost screen. The rear end of the upper 
most Screen COInpartment is provided . With a 
plurality of downwardly and forwardly extending 
knives which, as illustrated in Fig. 2, are Spaced 
from each other by intermediate blocks. The 
forward edges of these knives extend downWard 
and forward and the purpose of these knives is 
to break up and disintegrate material thrown 
against the knives and detach the fine gold from 
the foreign matter. The forward end of the 
screen space is closed by a Wall 27, but there is a 
side opening 28 on this forward end which dis 
charges through a chute 29 into a rifle box or 
chute 30, as shown in Fig. 3. 
The screen sections 20 and 2 are each formed 

With a lateral opening adjacent the front Wall, 
the opening 3 discharging in a direction opposite 
to the opening 28, This opening discharges into 
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2 
the chute 32 which in turn discharges into a 
riffle box or trough 33. Below the screen 2 there 
are disposed Screens 34, 35 and 36 of gradually de 
Creasing mesh. These screens discharge at the 
front of the box, the screen 36 having its frame 
prolonged, as at 3, so that the screens 34, 35 and 
36 will all discharge into a conduit 38, whose 
purpose will be later described. The screens 39, 
40 and 4 are of gradually decreasing mesh and 
the frame for the screen 4 is also prolonged, as 
at 38 and discharges into a pneumatic separator, 
as Will be later described. 
The bottom of the casing or box 2 is designated 

A2, and this bottom extends downwardly and cen 
trally and is provided with a central discharge 
Opening 43 discharging into a fine gold receptacle 
44. This receptacle may be in the form of a 
dra Wer or the like. 

For the purpose of giving a longitudinal and 
lateral SWinging movement to the gang of Screens, 
I have provided the mechanism shown most 
clearly in Fig. 6. Mounted upon a Supporting 
frame rearward of the casing 2 is a trans 
versely extending shaft 45 driven in any suitable 
manner, as for instance, by a belt pulley 46, and 
having intermediate its ends the crank 47. 
Mounted upon this crank is a connecting rod 48 
Which at its for Ward end is pivotally connected to 
the lower end of the Swinging casing 2, as by 
means of a bolt or like element 49. It will be 
seen from Fig. 1 that the forward end of this 
connecting rod 48 is beveled at 50, and that the 
bolt 49 carries upon it a nut 5 whose upper Sur 
face is rounded. The purpose of this is to secure 
a completely flexible connection between the con 
necting rod 48 and the screen casing, which con 
nection will positively shift the Screen Casing for 
ward and rearward but will permit the screen cas 
ing to be oscillated in a horizontal plane. For 
the purpose of oscillating the screen in a hori 
Zontal plane I provide the extremity of the shaft 
45 With a crank 52, and mounted upon the frame 

is a bell crank 53 which is connected to the 
crank 52 by the rod 54. From one arm of the 
bell crank extends the link 5.5 Which is pivotally 
connected to the screen box or casing 2 at its for 
Ward end. By this means the rotation of the 
shaft 45 is translated into a lateral reciprocation 
of the link 5.5, this link being pivotally connected 
at 56 to the for Ward end of the Screen frame. It 
will be obvious now that as the shaft 45 is ro 
tated the Screen frame Will be given a longitudi 
nal reciprocation and a lateral oscillation which 
Will cause the Screen frame to move in an ap 
proximately circular path and give to the Screens 
an action very similar to that given by the miner 
to his separating pan. This action, as regards 
the uppermost screen compartments will cause 
the discharge of coarse material through the 
openings 28 and 32 on to the riffle troughs 30 and 
33, finer material capable of passing thru this 
Screen being shaken upon these screens and grad 
ually passing therethrough. Material passing 
through the screens 9 and 20 and 2, but inca 
pable of passing thru the screens 34, 35 and 36, 
Will be discharged into the conduit 38 While the 
material incapable of passing thru the screens 39, 
40 and 4 will be discharged by the extension 37a 
of the lower-most screen frame into the pneumatic 
Separator. The very fine material which has 
passed through all the screens and which is very 
fine gold dust, powder or flake gold, will collect 
on the bottom of the screen box or casing f2 and 
be discharged into the drawer 34. 

It is necessary to give the rifle troughs .30 and 
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33 a longitudinal reciprocating motion so that the 
material Will pass downward over the rifles 5 
Contained in said trough, as shown in Fig. 4. 
The bottom of the trough may be lined with 

cloth if desired having a nap designed to catch 
the gold particles or mercury.may be placed in 
the trough or other means used to hold the par 
ticles of gold which may pass down from the 
riffles, heavy foreign material passing down over 
the tops of the rifles being eventually discharged. 
For the purpose of reciprocating these rifle 

troughs I mount upon the supporting frame the 
transverse bar 58 which projects out in opposite 
directions beyond the frame and at each end car 
ries tWO pairs of downwardly extending Swinging 
rods or links 59, as shown most clearly in Fig. 3. 
These at their lower ends connect to eye-bolts 60 
passing through transverse braces 6 which Sup 
port the troughs 30 or 33. 

Projecting down Ward from the trough 33 is a 
pin in the form of a bolt designated 62 and con 
nected with this pin is a link 83 which at its upper 
end is pivotally connected to an arm 64 extending 
out from a vertical shaft 65, which at its lower end 
carries the rotary arm 66, which arm is connected 
by a link 67 to the bell crank 53. It will be ob 
vious from Fig. 6 that the reciprocation of the 
connecting rod 54 will oscillate the shaft 65 and 
that this Will cause a longitudinal movement of the 
trough 66. This movement is communicated to 
the Opposite trough 36 by means of the connecting 
rod 68 which is pivotally connected, at 69, to the 
two troughs, this connecting rod passing through 
two slidably mounted bearings 70 sliding in a 
guide mounted upon vertical members 0a of 
the frame 0, as shown in Fig. 5. The rod 68 
has sliding movement through the eyes or bear 
ings 79, and at the same time may bodily rise or 
fall as is necessary to accommodate upward or 
downward reciprocation of the troughs 33 and 30. 
The middle portion of the rod 68 is forwardly off 
Set, SO as to accommodate the enlarged rear end 
Of the conduit 38. 
The Screens 39, 40 and 4 discharge into a 

housing 72, as shown in Fig. 1, in which are 
disposed two force-feed rollers 73 and 74, which 
may be of any suitable material and which are 
constantly rotated in a direction to discharge 
material in the housing downward into a wind 
chest 5, 
A deflector plate 6 carries the material to 

these rollers i3 and 74. These rollers prevent 
air from being discharged upward through the 
housing 72 and act to forcibly feed material down 
Ward into the Wind chest or trunk 75. The trunk 
5 is shown as circular in form and opening into 

this trunk or chest below the rollers 73 and 74 
is a nozzle T extending tangentially from a fan 
Casing 8 within which is located a fan 79. This 
fan may be of any suitable character and driven 
in any Suitable manner. The trunk or housing 
75 is partially divided into two sections by a de 
flecting plate 80. On one side of this plate re 
note from the nozzle at the bottom of the 
housing is a discharge opening 8 discharging 
into a trough, drawer, or other receptacle. 
On that side of the trunk or housing 75 ad 

jacent the nozzle 77, is a take-off pipe 83 which 
leads downWard and forward to the lower end of 
an elevator housing 84. From the upper portion 
of the trunk 75 leads a dust pipe 85 opening into 
a discharge pipe 86 wherein is disposed a con 
stantly driven exhaust fan 87 for the purpose of 
carrying off dust from the trunk or housing 75. 

It Will be seen that with this construction the 
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naterial Which is passed through the lowermost 
Screens is discharged downward by the rollers 
3 and 74, past the blast of ail proceeding from 
the nozzle 77, and that fine gold will be forced 
over the inclined deflecting plate 80 into the gold 
discharge portion of the housing 75, and drops 
down through the discharge opening 8 into the 
receptacle 82, but that heavier material either 
entirely foreign to the gold or to which the gold 
is still clinging, will drop downward past the 
air blast and entering the pipe 83 will be carried 
dOWinWard to the boot or housing of the con 
veyor 84. 
The conduit 38 at its rear end is enlarged, as 

at 85, to receive material from the screens 34, 35 
and 36. This conduit 38 extends forward and 
then discharges downWard into a second pneu 
natic trunk or housing 5 constructed in the 
same manner as the housing 75. At the entrance 
to the housing 86 two feed rollers 3a and 4a 
are provided of the same character as heretofore 
Stated for the rollers 3 and 4. 
The material is then discharged downWard onto 

or toward the deflecting plate 88 and the air 
blast from the nozzle 89, Which is generated by 
the fan 90, is discharged against this material. 
The lighter particles such as flake gold will be 
carried over the deflector plate 88 and discharged 
downward into a receptacle 9. The heavier par 
ticles which have not been blown outward by the 
blast of air, are discharged downward from the 
deflector plate into the hopper-shaped extension 
92 and discharged into the conduit 83 and are 
carried to the boot 84 of an elevator. Leading 
from the upper portion of the trunk 86 forward 
of the rollers 8 is a dust pipe 93, which also dis 
charges into the exhaust pipe 86. Thus fine dust 
is collected from both of the housings 5 and 58. 
The magnetic Sand With a Small amount of 

free gold and with gold flakes adhering to the 
sand, is carried upward by the elevator 94 dis 
posed within the trunk 84 and is discharged for 
further treatment Which Will act to entirely sepa 
rate the magnetic sand from the gold. 

It is to be understood that I have provided a 
heater (not shown) whereby the material before 
it is treated is thoroughly dried and then dis 
charged into the hopper 25, thus preventing the 
grains of Sand from Sticking to each other and 
rendering it possible to Secure a complete Sepa 
ration of the gold from the fine Sand and other 
foreign matter by means of the shaking Screens 
and the pneumatic separators as disclosed. 
The force feed rollers 3 and 4 and 3a and 

48 have two purposes, one to keep the air from 
passing upward through the machine instead of 
going through the fine and flake gold separators 
and passing out through the pipes 85 and 93, and 
the other is to cause a regular or uniform feed 
Of the material from the Screens into the air 
treating or separating portion of the apparatus. 
A further object is to pulverize the Small lumps 
that night be stuck together in roasting. These 
rollers 13 and 74 are preferably made of hard 
metal and are driven by pulleys or any other 
suitable means. One roller of each pair has a 
strong coiled Spring 94 at each end of the roller 
to permit the rollers to separate in case hard ma 
terial that cannot be crushed is passed through, 
and at all other times Will hold the rollers tight 
together. These rollers are preferably provided 
With scrapers 95, as shown in Fig. 10, which op 
erate to and fro as the roller is rotated. The 
scrapers run close to the rollers to keep them 
clean and prevent air from escaping through the 

3 
hopper. The Scrapers, of course, extend the full 
length of the rollers. The rollers and scrapers 
are for the purpose of Securing a regular feed of 
the material, not too fast and not too slow, but 
to feed all the material. Which the machine can 
handle SO as to assure yardage'. 
The rifles 54 shown in Fig. 4 are made of rods 

5 

or pipe and can be spaced from three quarters of 
an inch to two inches apart. The blanket or 
burlap is laid on the bottom of the trough and 
the rifles laid. On the blanket. The object of the 
rifles is to catch nuggets too large to go through 
the machine and also catch any fine gold that 
night Stick in the Coarse Sand Or gravel and be 
knocked off after leaving the screens 9, 20 and 
2. The object of the trough supports is to 
Carry aWay waste material, and the object of the 
rifles is to catch the Waste material. 
The baffle 23 above the uppermost screen is to 

stop the Sand or gravel that might be knocked 
Or throWn by the knives 26 So that this Will not 
be thrown over the screen and also to knock off 
fine Sand or gold from the gravel or stones. These 
knives also break up any lumps that might be 
Stuck together in roasting. The material passing 
down the hopper chute 25 at a 45° angle, strikes 
the knives with quite a lot of force. The jar or 
shock will knock the gold or other metal loose 
from the material and will not go through the 
ScreenS. Furthermore the knives in the front 
end of the Screen compartment balance the for 
Ward end of the Screen-Without the knives it 
Would be a little heavier at the Outlet end of the 
SCee. 

It will be noted that the spouts 29 and 32 dis 
charge from the sides Of the screens at the for 
Ward ends thereof. These spouts might extend 
from the ends of the screen but by having Solid 
ends in each screen compartment the material is 
knocked and janned more than it Would be 
With screens which are open at the forward ex 
tremities. 
The reason for having two Screens 20 and 2 

in the Second compartment, is that if only One 
Screen were used in this compartment it Would 
be overloaded and let a lot of fine material go 
over into the spout 32 that should go through 
the flour and flake gold separators. By providing 
another screen with a coarser mesh, I divide the 
load of material on the screens 20 and 2? and 
get away from the loss of fine material. 

It will be seen from Fig. 1 that the pipe 85 in 
the first unit of flake gold Separator has a damper 
96 so that this damper may be closed Or almost 
closed when flake gold is present in the material. 
The damper may be open when not running for 
flake gold so as to blow out Waste that is lighter 
than gold. Flour gold is re-claimed on the flour 
gold Screen 4 and in drawer 44. Flake gold is 
blown out of fine gold over plate 80 into Spout 
Or drawer 82, while the fine gold goes from the 
copper plate 80 into spout 83. The coarse gold 
and magnetic sands are conveyed from the Screen 
36 to unit 75a by spout 38. Dust and Waste ma 
terial lighter than gold are blown out through 
pipe 93. Furthermore the plates 80 and 88 will 
be capable of rotating adjustment as by means 
of the levers 97, as shown in Fig. 1. This adjust 
ment will be made according to the lightness or 
heaviness of the material, 
This mechanism has been found extremely sat 

isfactory in treating sand containing gold, and 
it has also been found Satisfactory in treating 
clay bearing gold, known as "Robber's Clay'. 
While I have illustrated certain details of con 
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4. 
struction and arrangements of parts, it is to be 
understood that the showing in Fig. 1 is largely 
diagrammatic, that changes may be made in the 
details of construction and arrangements of the 
parts without departing from the Spirit of the 
invention, and that in actual practice the Various 
parts are arranged very compactly So that they 
may be mounted upon a truck. 
What is claimed, is: 
1. In a separator of the character described, 

a casing having a laterally disposed opening at its 
forward end, a screen forming the bottom of the 
casing, a Series of down Wardly and for Wardly 
inclined knives at the rear end of the casing, the 
Spaces disposed betWeen the knives having their 
edge surfaces conforming to and disposed below 
the edges of the knives, means for Suspending 
the casing for free Swinging movement in all di 
rections, and means for giving a longitudinal re 
ciprocation and a lateral reciprocation to th 
casing. - 

2. In a separator of the character described, 
a casing, a series of Screens therein. Successively 
decreasing in mesh downward, means for Sus 
pending the casing for free SWinging movement 
in all directions, a shaft having a crank thereon, 
a connecting rod between the rear end of the 
Casing and Said shaft, the casing being pivoted to 
the connecting rod, a bell Crank lever having Op 
erative connection to the for Ward end. Of the 
casing, a second crank on the shaft operatively 
connected to the bell crank lever, the casing 
above two of the screen sections having laterally 
Opening apertures at their for Ward erads and 
opening in opposite directions, chutes extending 
from said apertures in opposite directions, oppo 
sitely extending rified troughs disposed to receive 
the discharge from the said chutes, means for 
Suspending the Said troughs for free SWinging 
novement, means for longitudinally SWinging 
said troughs including a connecting rod between 
the troughs, a vertical crank shaft having an arm 
Operatively connected to one of said troughs, and 
having an arm operatively connected to said bell 
crank. 

3. In a separator of the character described, 
a casing, a plurality of Screens therein. Succes 
sively decreasing in mesh downwardly, the cas 
ing at its for Ward end above certain of the upper 
in Ost Screens having lateral discharge Openings, 
the screen below the said uppermost Screens 
having for Wardly discharging openings, means 
for suspending the casing for free Swinging 
movement in all directions, means for giving a ro 
tatory movement to the casing, rifled troughs re 
ceiving the discharge from the uppermost Screens, 
an air trunk receiving material discharged from 
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the lower Screens, force feed rollers disposed at 
the entrance end of said air trunk causing the 
discharge of materials thereinto but preventing 
the discharge of air therefrom, a deflector upon 
which the materials are received, a blower hav 
ing a nozzle discharging into the air trunk acroSS 
the upper end of the deflector, the air trunk hav 
ing a discharge Opening beyond the deflector, and 
means for receiving the fine material that is dis 
charged therefron, the trunk on that side of 
the deflector adjacent the fan having a discharge 
Opening for the coarse materials, and a dust pipe 
leading from the air trunk and having therein a 
Suction fan. 

4. The combination with a screen, of an air 
trunk approximately circular in cross-section 
adapted to receive material discharged from the 
Screen, rollers disposed at the entrance end of 
the air trunk causing the discharge of material 
from the screen into the trunk but preventing 
the discharge of air from the trunk, a pivoted 
deflector within the air trunk less in width than 
the diameter of the trunk and upon which the 
materials are received from said rollers, a blower 
having a nozzle discharging into one side of the 
air trunk across the upper end of the deflector, 
the trunk having a discharge opening on the 
other side of the deflector from the blower and 
the trunk on that side of the deflector adjacent 
the blower having a discharge opening for coarse 
materials, and means whereby the deflector may 
be shifted around its center to thereby control 
the fineness of the material blown over the de 
flector and the coarsest of the material dropping 
from the face of the deflector. 

5. In a separator of the character described, 
a Casing, a Screen therein, the forward end of the 
CaSing above the Screen having a lateral discharge 
Opening, means for giving a continuous bodily 
rotatory movement to the casing in an approxi 
mately horizontal plane whereby to discharge 
material remaining on the screen laterally 
through the discharge opening, a laterally extend 
ing discharge chute attached to the casing at the 
Opening thereof, a rifled trough suspended be 
loW the chute receiving the discharge therefrom 
and extending at right angles to the length of the 
Screen, means for Suspending the trough for lon 
gitudinal SWinging movement, and means for giv 
ing a longitudinal Swinging movement to the 
trough comprising a Vertical shaft having a crank 
arm having linked connection with the trough 
and a Crank arm operatively connected to the 
mechanism for giving a rotatory movement to the 
SCeel. 
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