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UNITED STATES PATENT OFFICE. 
BENJAIVIIN LONG, OF BOULDER, COLORADO. 

SEPARATOR. 

986,581. 

To all whom it may concern: 
Be it known that I, BENJAMIN LONG, a 

citizen of the United States of America, 
residing at Boulder, in the county of Boul 
der and State of Colorado, have invented 
certain new and useful Improvements in 
Separators, of which the following is a specification. 
My invention relates to new and useful 

improvements in ore separators and its ob 
ject resides in the provision of a mecha 
nism of simple construction by which the 
value-bearing particles of pulverized ores or 
placer sand are speedily and cleanly sepa 
rated from the non-metalliferous matter with 
which they are associated. I attain this ob 
ject by the mechanism illustrated in the ac 
companying drawings in the various views 
of which like parts are similarly designated 
and in which 

Figure 1 represents a plan view of the 
apparatus, Fig. 2, a side elevation of the 
same, Fig. 3, an enlarged end view of the 
drum in which the ore is treated, Fig. 4, a 
vertical section through the drum taken 
along the line 4-4, Fig. 3, and Fig. 5, a 
fragmentary perspective view of the launder 
by which the wash Water is introduced into 
the drum. 

Referring to the drawings by numerical 
reference characters, 2 designates a rectan 
gular frame upon which the various parts 
comprised in the improved separator, are 
supported. A hollow, cylindrical drum 3 
disposed between the side-beams 4 of the 
frame, is, by means of two circular rails 5 
which are secured upon its circumferential 
surface, revolubly supported upon four 
flanged wheels 6 which are mounted in pairs 
upon parallel axles 7. The axles 7 are ro 
tatably supported in bearing boxes 8 on the 
side sills 9 of the frame 2 and they are 
connected to rotate in unison, by means of 
an endless chain 10 which engages with 
sprocket wheels 12 on the respective axles. 
In the operation of the apparatus a ro 

tatory movement is imparted to one of the 
axles 7 through the instrumentality of a 
cone pulley 13 which being secured upon 
said axle, connects by means of an endless 
belt 14 with a corresponding pulley 13, 
which is reversely mounted upon a line 
shaft 15 supported in boxes 16 upon the 
side beams 4 of the frame. A second shaft 
17, which is mounted in boxes 18 on the up 
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rights 19 of the frame, carries two pulleys 
20 and 21, one of which is connected by 
means of a belt 22 with a conveniently lo 
cated motor while the other connects by 
means of a belt 23 with a pulley 24 on the 
shaft 15. - 

The axle 7, opposite to the one which 
carries the cone pulley 13, is provided with 
a sprocket wheel 25 which connects by means 
of an endless chain 26, with a correspond 
ing wheel 27 on a shaft 28, which is mounted 
in boxes on the beams 4. This shaft 28 
carries near one of its extremities, a toothed 
wheel 29 for the operation of an inclined, 
endless conveyer 30 through a trough 31, 
which at its upper extremity, connects with 
an oppositely inclined chute 32. 
The material to be treated is elevated by 

the conveyer to the upper end of the chute 
82 which, by means of an angularly directed 
spout 33 at its lower extremity, discharges 
it into the interior of the drum at a point 
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in its bottom portion, rearward with relation 
to the direction in which the drum revolves. 
The drum 3 is provided at its feed-end, 

with an inwardly extending circular flange 
34 which prevents the material from spill 
ing over its edge and it is lined with a sheet 
of rubber 35, secured upon a backing of wire 
netting 36 which is fastened upon the in 
terior surface of the drum, between the 
flange 34 and a ring 37 at the discharge 
end. 

During the operation of the apparatus, 
wash-Water is continuously introduced into 
the interior of the drum at is forward side, 
by means of a plurality of horizontally alined 
nozzles 38 on a launder 39 which extends 
transversely through the drum. The jets of 
water emitted through the nozzles 38 impinge 
upon the inner surface of the drum along 
a line somewhat above the horizontal plane 
extending through its axis, and the water 
flowing downwardly along said surface, 
meets the mass of ore which, during the 
movement of the drum in the direction of 
the arrow in Fig. 3, adheres to the rubber 
lining and moves upwardly toward the line 
along which the water impinges upon the 
Sale. 

While the downwardly flowing water 
washes the light, worthless matter contained 
in the ore toward the bottom of the drum, 
the heavier valuable constituents thereof, 
adhere to the rubber at the forward side 
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of the same from where they are subse 
quently removed through the instrumental 
ity of an appliance which, at a predeter 
mined point in the revolution of the drum, 
intercepts the flow of water along a line be 
tween the bottom of the drum where the tailings are collected and the portion of its 
surface to which the values adhere. 
The appliance above referred to which 

after it has dammed the flow of water, re 
ceives the values precipitated thereby, and 
conveys, them to a point beyond the dis 
charge end of the drum, consists of a V 
shaped trough 40, articulately secured by 
means of hinges 41, at the lower end of an 
inclined frame 42, which at its upper ex 
tremity is pivotally mounted upon an axle 
43, which is rigidly secured upon the side 
beams.4 of the supporting structure 2, above 
and in vertical alinement with the axis of 
the drum. 
The trough 40 is resiliently held in its nor 

mal position in which its forward edge 40 
is spaced from the interior surface of the 
drum, by means of a leaf spring 44, the up 
per end of which is secured to one of the 
cross-straps of the skeleton frame 42, and 
the normal angle of inclination of the lat 
ter, is determined by means of a stop-rod 45 
at the lower ends of two hangers 46: which 
are pivotally secured upon the outer Sur 
faces of the beams 4 and which engage with 
pins:47 inserted into one of a series of hori 

35 zontally alined apertures 48 in the outer-sur 
faces of said beams. 
By transposing the pins 47 from, one of 

the apertures:48 to another, the angle of in 
clination of the frame 42 and in consequence 
the position of the trough relative to the 
horizontal plane passing through the axis 
of the drum, may be varied to adapt the 
apparatus for the treatment of different 
kinds of ores. 
Two levers 49, which are fulcrumed upon 

the axle 43 near its extremities, are, like the 
frame 42, normally supported upon the stop 
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levers 49. . . . 
mounted in the bifurcated extremities of 

rod 45 and their lower extremities engage 
the rearmost surface of the trough 40 for 
the purpose of moving the latter about its 
axis of articulation, when it is, desired to bring its forward edge 40 in engagement 
with the interior surface of the drum. 
The above described action is automati 

cally effected during the rotary movement 
of the drum, by the engagement of tappets 
50 fastened upon the inner surface of the 
latter near its ends, with:anti-friction rollers 
51 which are connected with the respective 

The rollers 51 are rotatably 

sleeves 52 which are longitudinally movably 
stipported upon coiled. Springs 53 wound 
around stems 54, whose lower extremities 
are adjustably secured in sockets 55 on the 
respective levers 49 and whose upper ends 
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extend loosely into the respective sleeves. 
Stops 56, adjustably fastened upon the 
beams 4, serve to prevent excessive move 
ment of the levers 49. 
As the operation of my improved ore sep 

arator has been referred to at intervals in 
the course of the foregoing description, it 
will only be necessary to outline it briefly 
at this point. 
When the drum is rotated in the direction 

of the arrow in Fig. 3, by the movement of 
the wheels, 6 upon which it is supported, the 
water flowing downwardly along its interior 
Surface in the opposite, direction, separates, 
as hereinbefore explained, the valuable par 
ticles from the worthless constituents of the 
upwardly moving mass of material which 
was introduced into the drum through the 
spout at the end of the chute 32. Once dur 
ing each revolution of the drum 2, the le 
vers 49 are moved about their fulcrum, by 
the engagement of the tappets 50 with the 
rollers 51 at their upper ends, and the sav 
ings-trough 40 is, in consequence moved about 
its hinges on theiframe:42, until its forward 
edge:40 frictionally engages:the rubberlin 
ing of the drum to intercept the downward 
flow, of the wash-Water introduced into the 
drum through the nozzles. 38; of the launder 
39. During the continued movement of the 
drum, the trough 40 is, by reason of its fric 
tional engagement with the rubber lining 
and the yielding connection between the roll 
ers 51; and the respective levers 49, moved 
upwardly toward the line along which the 
jects of Wash-water impinge upon the in 
terior surface of the drum, until the tap 
pets 50 disengage the rollers, when the 
spring 44 returns the trough to its normal 
position and the frame,42-descends by force 
of gravity upon the stop rod 45. 
The valuable particles of the ore collected 

upon the surface of the drum above the 
trough 40, are during the above described 
operation washed into the latter and dis 
charged into a receptacle placed below the 
end of the trough which protrudes beyond 
the discharge end of the drum as shown in 
Fig. 1 of the drawings. 

It will be understood that by the proper 
adjustment of the stop 45, and the appli 
cation of more than one tappet at each end 
of the drum, the position of the trough 40, 
the extent of its movement, and the number 
of its operations during each revolution of 
the drum, may be varied in accordance with 
the character of the material to be treated. 
The upwardly moving conveyer 30, sep 

arates the muddy Water from the material 
before it is fed into the drum, and the ma 
terial is consequently treated only with clear 
water which greatly facilitates the process 
of separating the values contained therein 
from the gangue. 
Having thus described my invention what 
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I claim and desire to secure by Letters-Pat 
ent is:- 

1. A separator comprising a rotating 
drum, means for feeding material thereinto, 
means to effect a flow of water along the in 
terior surface of the drum opposite to its 
direction of rotation, a receptive appliance 
adapted to intercept said flow by engage 
ment with said surface and to move with the 
dium when thus in contact, and means to in 
termittently actuate said appliance by the 
movement of the drum. 

2. A separator comprising a rotating 
drum, means for feeding material thereinto. 
means to effect a flow of water along the in 
terior surface of the drum opposite to its di 
rection of rotation, a trough normally 
spaced from the interior surface of the drum 
and adapted to move into contact with its 
interior surface to intercept said flow, and 
means to intermittently move said trough 
during the operation of the drum. 

3. A separator comprising a rotating 
drum, means for feeding material thereinto, 
means to effect a flow of water along the in 
terior surface of the drum opposite to its di 
rection of rotation, a receptive appliance 
adapted to intercept said flow by engage 
lment with said surface and means to auto 
matically actuate said appliance at a prede 
termined point in the rotation of the drum. 

4. A separator comprising a rotating 
drum, means for feeding material thereinto, 
means to effect a flow of water along the in 
terior surface of the drum opposite to its di 
Irection of rotation, a trough normally 
spaced from the interior surface of the drum 
and adapted to move into contact with said 
surface, to intercept said flow, a lever adapt 
ed to actuate said trough, and a tappet on 
the drum to actuate the lever during its ro 
tatory movement. 

5. A separator comprising a rotating 
drum, means for feeding material thereinto, 
means to effect a flow of water along the in 
terior surface of the drum opposite to its di 
rection of 'otation, a trough normally 
spaced from the interior surface of the drum 
and adapted to move into contact with said 
surface to intercept said flow, and means on 
said drum to intermittently actuate said 
trough, during its rotatory movement. 

6. A separator comprising a rotating 
drum, means for feeding material thereinto, 
means to effect a flow of water along the in 
terior surface of the drum opposite to its di 
lection of rotation, a trough normally 
spaced from the interior surface of the drum 
and adapted to move into contact with said 
surface to intercept said flow, and to move 
with said drum when in contact therewith, 
and means to intermittently move said 
tough during the operation of the drum. 

7. A separator comprising a rotating 
drum, means for feeding material thereinto, 

lation, and means to intermittently 

means to effect a flow of water along the in 
terior surface of the drum opposite to its di 
rection of rotation, an articulately sup 
ported trough adapted to engage with its 
forward edge the interior surface of the 
drum when moved about its axis of articu 

effect 
said movement during the rotation of the 
drum. *f; 

8. A separator comprising a rotating 
drum, means for feeding material thereinto, 
means to effect a flow of water along the in 
terior surface of the drum opposite to its di 
rection of rotation, a pivoted frame, a 
trough articulately attached at one end 
thereof and adapted to engage with One of 
its edges, the interior surface of the drum, 
when moved about its axis of articulation, 
and means to intermittently move said 
drum into contact with said surface, and to 
subsequently move said frame about its piv 
otal axis, during the rotation of the drum. 

9. A separator comprising a rotating 
drin, Ileans for feeding material thereinto, 
means to effect a flow of water along the in 
terior surface of the drum opposite to its di 
lection of rotation, a trough normally spaced 
from the interior surface of the drum and 
adapted to move into contact with said sur 
face to intercept said flow, a lever engaging 
said trough with one of its arms, an exten 
sion yieldingly connected with its opposite 
arm and a tappet on the drum to intermit 
tently engage said extension during the ro 
tatory movement of Said drum. 

10. A separator comprising a rotating 
drum, means for feeding material thereinto, 
Imeans to effect a downward flow of Water 
along the interior surface of the drum op 
posite to the direction in which it rotates, 
an axle extending transversely through said 
drum, a frame pivotally mounted on said 
axle, a trough articulately attached at the 
end of Said frame, normally in spaced rela 
tion to the interior surface of the drum, 
means to yieldingly maintain said trough in 
its normal position, a lever fulcrumed on 
said axle in operative engagement with said 
trough and a tappet disposed on said drum, 
to periodically move the said lever about its 
fulcrum whereby the trough is intermit 
tently brought in contact with the interior 
surface of the drum. 

11. A separator comprising a rotating 
drum, means for feeding material thereinto, 
means to effect a downward flow of water 
along the interior surface of the drum op 
posite to the direction in which it rotates, a 
Swinging frame, a trough articulately at 
tached at the free end thereof, normally in 
spaced relation to the interior surface of the 
drum, a spring to yieldingly maintain said 
trough in its normal position, a lever in op 
erative engagement with said trough, and a 
tappet disposed on said drum to periodically 
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move the said lever, about its fulcrum where 

contact with the interior surface of the 
drum. - 

12. A separator comprising a rotating 
drum, means for feeding material there 
into, means to effect a downward flow of 
water along the interior surface of the 
drum opposite to the direction in which it 
rotates, a Swinging frame, a trough articu 
lately attached at the free end thereof, nor 
mally, in spaced relation to the interior sur 
face of the drum, a spring to yieldingly 
maintain said trough in its normal position, 
a lever in operative-engagement with said 
trough, a tappet on the drum, to periodically 
move the said lever about its fulcrum, whereby the trough is intermittently 
brought in contact with the interior surface 
of the drum, and an adjustable stop: to: Sup 
port. said frame and Said lever; in their po 
sitions of rest. 

13. A separator comprising a rotating 
drum, means for feeding material into the 
slower portion thereof, a Water supply dis 
posed to effect a downward flow of water 
along the interior surface of said drum at 

986,581 

its upwardly moving side, a receptive:ap 
by the trough is intermittently brought in pliance normally spaced from the said sur 

face below said supply, and a mechanism to 
bring the said appliance intermittently into 
contact with the said surface to intercept 
said flow. 

14. A separator comprising a rotating 
drum, means for feeding material into the 
lower portion; thereof, a water supply dis 
posed to effect a downward flow of water 
alongi the interior surface of said drum; at 
its upwardly moving side, a receptive ap 
pliance normally spaced from the said sur 
face below said supply, a mechanism to 
bring the said appliance intermittently into 
contacts with the said surface to intercept 
said, flow, and means for adjusting the nor 
mal position of the said appliance whereby 
the position of the lineralong which it en 
gages the drum, may be varied. 

In testimony whereof.I. affix my signature 
in presence of two witnesses. 

;BENJAMIN LONG. 
Witnesses: 

G. J. RoLLANDET, 
F. H., CUNO. 

Copies of this patent may be obtained for five cents each, by addressing the "Commissioner of Patents, 
:Washington, D. C.” 
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