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My invention relates to a machine for polish 
ing mineral particles, by which the particles are 
rubbed against themselves to break down and 
remoVe the coating of foreign material Which may 
be On them, my machine being particularly adapt 
ed to so treat particles of precious metal, for 
eXample, gold, to remove the gangue, oxide such 
aS iron oxide, and other material Which may 
have collected on said particles and with which 
they may be coated. 
As illustrated herein, my machine consists of 

two Similar conical drums mounted coaxially to 
rotate in opposite directions, with their adja 
Cent Surfaces spaced from each other an amount 
determined by the Size of the particles to be 
treated, the axes of the drums being preferably 
Vertical, With the larger ends of the drums upper 
most. Means are provided for simultaneously 
rotating the drums in opposite directions and de 
Vices are employed for feeding Water and - the 
particles to be treated, to the upper end of the 
Space between the drums, so that the rotation 
of the drums will rub the particles against each 

25 

30 

35 

40 

45 

50 

55 

other and break up and remove the coating that 
may be on them, the , water serving to feed the 
particles through the machine and separate the 
ground up coating material from said particles, 
leaving the latter in clean condition for any Sub 
Sequent treatment it may be desired to give them, 
for example, amalgamation, where the particles 
are gold. I further provide means by which the 
amount of separation between the drums, may 
be changed as desired, to effectively treat mineral 
particles of different sizes. 
More generically, my machine consists of mem 

bers one within the other and having relative 
rotation, said members having spaced adjacent 
surfaces for rubbing the treated particles against 
each other, means for effecting said relative ro 
tation, and means for changing the spacing of 
said adjacent surfaces, as desired. 
My invention will be best understood, by ref 

erence to the acCOmpanying diraWing Showing a 
preferred embodiment thereof, in which 

Fig. 1 illustrates my machine in front eleva 
tion with the drums thereof shown partially in 
vertical, central sectional view, 

Fig. 2 is a horizontal, sectional view of the 
structure shown in Fig. 1, taken along the line 
2—2, with the framework removed, and 

Fig. 3 is a horizontal, sectional view to an en 
larged scale, of a part of the structure shown in 
Fig. 1, taken along the line 3-3. 
Similar numerals refer to : similar parts 

throughout the several views. 

(Cl. 51-26) 
As shown in Figs. 1 and 2, my machine c0n 

sists of a framework i 0 Supporting outer and 
inner conical drums I l and 2 in coaxial rela 
tion, with their axes vertical and With a Space 
between the outer surface of the inner drum 12 
and the inner Surface of the outer drum li li, the 
smaller ends of Said drums being lowermost. 
The drum 2 is supported on a vertical shaft 
3 coaxially therewith, and said shaft is sup 

ported at its lower end on a thrust ball 14 car 
ried on the upper end of a Screw | 5 threaded 
through the member | 0d of the framework. The 
screw 5 carries a lock nut i 6 to clamp the screw 
in any desired adjustment. 
The shaft i 3 is threaded at its lower end, and 

engages similar threads in the lower head 17 of 
the drum 2. The lOWer end of the Shaft 13 has 
threaded thereon a sleeve 8 held in place by a 
lock nut i 9, said sleeve extending downwardly 
beyond the ball 4 and around the upper end of 
the Screw i 5, to retain said ball in place and to 
protect Said ball and the bearing Surfaces en 
gaged by it, from the Water and mineral parti 
cles that are delivered from the machine and 
that may flow downWardly around Said sleeve. 
The screw Í5 is of reduced diameter at its upper 
end, to clear the lower end of the sleeve and bear 
against it if desired. 
The upper part of the shaft 3 extends with a 

Sliding fit through a central boss 20 extending 
upWardly from the Upper head 2 of the drum 
2, which boss is provided, as more clearly shown 

in Fig. 3, with keyWays 20a for receiving a key 
22 extending through the shaft 13, in which 
shaft the key is a tight fit. The keyWays 20a 
are deeper axially of the boss than the depth of 
the key 22, so that the key engages only the 
sides of the keyways 20a. The key 22 consti 
tutes the means for rotating the drum i 2 When 
the shaft f3 is rotated. 
The Shaft i 3 eXtends upward from the drum 

2 through the framework í 0 and through a 
bearing frame 23 supported on said framework, 
in which frame the upper end of the shaft is 
provided with a bearing. Just below its upper 
end bearing, the shaft 13 has secured thereto a 
bevel gear 24 meshing with a bevel gear 25 car 
ried by one end of a horizontal driving shaft 
26 supported in suitable bearings by the frame 
23, said shaft 26 having secured to its other 
end a driving wheel 27 for operating the ma 
chine. A thrust ball bearing 24a, is located be 
tween the bevel gear 24 and the frame 23 to 
take upward thrusts that may be exerted on the 
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drum 12 by the operation of the machine, and 
communicated thereby to the shaft i 3. 
The Outer drum ! I carries near its lower end, 

a bearing ring 28 cooperating with a second 
and stationary bearing ring 29 supported by 
the framework || 0. Bearing balls are disposed 
between the rings 28 and 29 to take the down 
Ward thrust of the drum l l during its operation, 
and to reduce the friction of rotation to a mini 
mum. At its upper end, the drum ? i is con 
nected with the outer ends of a spider 30 
through the central part of which, the lower 
end of an externally threaded sleeve 3 i eXtendS, 
said sleeve having a bore somewhat larger in 
diameter than the diameter of the shaft 13, said 
shaft extending through said bore coaxially with 
said sleeve and with the drum li . The lower 
end of the sleeve 3 carries a collar 32 and a nut 
33 clamping the spider 30 to said sleeve, and 
said sleeve above the collar 32, is provided with a 
shoulder engaging said collar. Above the collar 
32, the sleeve 3 is provided with a second shoul 
der engaging the lower member of a ball bearing 
34, the upper member of which rests against 
the bottom of the bearing frame 23 by which 
it is held stationary. The sleeve 3 extends 
above the bearing 34 and with a free turning 
fit through the lower part of the bearing frame 
23, above which said sleeve has secured thereto, 
a, bevel gear 35 meshing with the bottom. part 
of the bevel gear 25. As a result, rotation of 
the shaft 26, rotates the drums i l and 2 in 
opposite directi0nS. 
The drum i f is provided around its Upper 

edge, with an upwardly and outwardly flaring 
rim, forming an annular trough i la for receiv 
ing water and the mineral particles to be 
polished. Above the trough i la, an annular 
pipe 36 is supported by the framework 10, said 
pipe having downwardly extending nozzles 37 for 
discharging water from said pipe into Said 
trough. A supply pipe 38 extends from the pipe 
36 through a valve 39 to any suitable source of 
water under pressure, so that the rate of floW 
of water from said nozzles into said trough, 
may be controlled as desired. 
The framework f 0 supports a hopper 40 above 

the trough , i la, to receive the mineral particles 
to be polished, said hopper having at its loWer 
end, a discharge spout 4 i extending over Said 
trough to deliver said mineral particles from 
said hopper into said trough. 
The drums i and 2 are preferably provided 

on their adjacent surfaces, with coverings i b 
and 2b of resilient material, for example rub 
ber, which may be secured to said drums in any 
desired manner, for example by Wulcanization 
or by i cement. Said coverings are sufficiently 
soft to avoid undue abrasion and disintegration 
thereof by their engagement with the mineral 
particles, and yet hard enough to positively 
move the particles upon each other to abrade 
and remove the coating, such as gangue or 
oxide that may be om the particles. 

In operating the machine, the Spacing be 
tween the drums is first adjusted according to 
the size of the mineral particles to be cleaned 
and polished, by removing the key 22 and turn 
ing the drum i 2 on the shaft 13, until the de 
sired spacing between the drums is secured, and 
the key 22 is then placed in the shaft i 3 and 
in the keyWays 20a, that are then in line i With 
the keyway in said shaft. The mineral particles 
to be treated are placed in the hopper 40, either 
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in dry or wet condition, as preferred, and fed 
through the Spout 4 into the trough around the 
upper end of the drum ili , and at the same 
time Water is supplied to said trough by the 
nozzles 37. Rotation of the drums I l and 2 
in opposite directions, rolls the mineral par 
ticles on the yielding adjacent surfaces of the 
drums, so that regardless of whether the mineral 
particles have appreciable rotary movement 
around the axis of the shaft 3, they trace 
spiral paths on the adjacent surfaces of the 
drums, constantly progressing downwardly due 
to the weight of the particles and the action 
of the Water floWing downwardly arOUnd Said 
particles, the pitch of said Spiral paths being 
determined largely by the speed of rotation of 
the drums, and in turn determining the amount 
of treatment to which the particles are sub 
jected. In their movement as described, the 
mineral particles rub and grind against each 
Other to a greater or i leSSer degree, depending 
upon the rate of feeding the particles to the 
trough. As a result, the coatings on the par 
ticles are abraded and ground a Way, the more 
friable material of said coatings being disin 
tegrated first, and Washed aWay by the Water, 
and then the harder and more obstinate ma 
terials of i said coatings are similarly affected, 
until the mineral particles are cleaned and 
polished and ready for any stubsequent treatment 
that may be given them, at which time the par 
ticles are delivered from the machine. The con 
vergence downwardly of the surfaces operating 
on the particles, brings said particles more 
closely into aiSSociation with each other progres 
sively, as the particles pass downwardly through 
the machine, which correspondingly progres 
sively increases the abrading and grinding ac 
tion of the º particles on each other and insures 

clean and polished condition. 
While I have ShOWn my in Vention in the par 

ticular embodiment above described, it Will be 
understood that I do not limit myself to this 
exact construction as I may employ equivalents 
known to the art at the time of the filing of this 
application without departing from the scope 
of the appended claims. 
What I claim is: 
1. In a machine of the class described, the com 

bination of outer and inner concentric conical 
drums mounted with their aXes vertical and with 
their Smaller endS loWermost, a drum Shaft eX 
tending Up Wardly from Said inner drum, a sleeve 
extending upwardly from said outer drum around 
said shaft, gearing connecting said drum shaft 
and said sleeve to rotate Said drums in opposite 
directions, a first thrust bearing connected with 
the lower portion of said outer drum to with 
stand downward thrusts of Said outer drum, a 
second thrust bearing connected with the upper 
portion of said shaft to withstand upward thrusts 
of said inner drum, the adjacent surfaces of said 
drums being Spaced frOm each Other an amount 
determined by the size of the mineral particles : 
to be polished, and means for supplying mineral 
particles and water i to the upper portion of the 
space between said drums. 

2. In amachine of the class described, the com 
bination of outer and inner concentric conical 
drums mounted with their axes vertical and with 
their smaller ends lowermost, a drum shaft ex 
tending upwardly from said inner drum, a sleeve 
extending upwardly from said outer drum around 
said shaft, gearing connecting said drum i shaft 
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2,065,108 
and said sleeve to rotate i said drums in opposite 
directions, a first thrust bearing connected with 
the lower portion of said outer i drum to with 
Stand down Ward thrusts Of Said Otter drUma, a 
Second thrust bearing connected With the lilipper 
portion of Said shaft to withstand upWard thrusts 
of Said inner drum, the adjacent Surfaces of said 
drums being Spaced from each other an amount 
determined by the size of the mineral particles 
to be polished, Said outer drum having a trough 
at its upper end Surrounding the upper end of 
Said inner - drum, and meanS for Supplying min 
eral particles and Water to Said troUigh. 

3. In a machine of the class described, the com 
bination of Outer and inner concentric conical 
drums morted With their a Xes vertical and With 
their i Smaller ends o Wermost, a drum i Shaft eX 
tending upwardly from said inner drum, a sleeve 
eXtending Up Wardly from Said Otter drum around 
Said Shaft, gearing connecting · Said drunn Shaft 
and Said Sleeve to rotate Said drums in opposite 
directions, a first thrust bearing connected with 
the lower portion Of Said outer drUm to with 
Stand downward thrusts of Said outer - drum, a 
second thrust bearing connected with the upper 
portion of said shaft to withstand upward thrusts 
of said inner drum, the adjacent surfaces of said 
drums being Spaced from each other an annount 
determined by the size of the mineral particles 
to be polished, Said outer drum having a trough 
at its upper end surrounding the upper end of 
Said inner drum, an annular water Supplying 
pipe above Said trough, Spaced nozzleS eXtend 
ing from said pipe toWards said trough for de 
livering water thereto, and means for supplying 
mineral particles to said trough. 

4. In a machine of the claSS described, the com 
bination of outer and inner concentric conical 
drums mounted with their axes vertical and with 
their Smaller ends lowermost, a drum Shaft eX 
tending upwardly from said inner drum1, a sleeve 
eXtending Upwardly from Said outer drum around 
Said Shaft, gearing connecting Said drum shaft 
and Said Sleeve to rotate Said drums in opposite 
directions, a first thrust bearing connected with 
the lower portion of Said otter drum to withstand 
downward thrusts of Said outer drum, a second 
thrust bearing connected with the upper portion 
of said shaft to withstand upward thrusts of 
Said inner drum, the adjacent Surfaces of Said 
drUns being Spaced from each Other an amount 
determined by the size of the mineral particles 
to be polished, and means for Supplying mineral 
particles and Water to the upper portion of the 
space between said drums, said gearing compris 
ing a driving shaft, a first bevel gear carried by 
said driving Shaft, and second bevel gears carried 
by said drum shaft and Said sleeve and meshing 
With opposite sides of Said first bevel gear. 

5. In a machine of the class described, the com 
bination of Outer and inner concentric conical 
drums moUnited With their a Xes vertical and With 
their Smaller ends lowermost, a drum Shaft ex 
tending upwardly from said inner drum, a sleeve 
eXtending upWardly from Said Outer drum around 
said shaft, gearing connecting said drum shaft 
and said sleeve to rotate Said drums in opposite 
directions, a first thrust bearing connected with 
the lower portion of Said outer drum to with 
stand downward thrusts of Said OUiter drum, a 
second thrust bearing connected With the upper 
portion of said shaft to withstand upward thrusts 
of Said inner drum, the adjacent Surfaces of Said 
drums being spaced from each other an amount 
determined by the size of the mineral particles 

3 
to be polished, means for supplying mineral par 
.ticles and water to the upper portion of the Space 
between Said drums, Said inner drum haWing lup 
per and - loWer heads, Said drum Shaft eXtend 
ing through said heads and having on its lower - 
portion threads engaging corresponding threads 
in Said lower head and eXtending with a sliding 
fit through said upper head, and releasable means 
for securing Said drum Shaft to said inner drum 
against rotation relatively to Said inner drum, 
Whereby with Said shaft Securing means released 
the Space between said drums may be changed 
aS desired by rotation of Said inner drum relative 
ly to Said drum Shaft. 

6. In a machine of the class described, the com 
bination of outer and inner concentric conical 
drums mounted with their axes vertical and with 
their Smaller ends lowermost, a drum Shaft ex 
tending Up Wardly from said inner drum, a sleeve 
eXtending Upwardly from Said outer drum around 
Said Shaft, gearing connecting Said drum shaft 
and Said sleeve to rotate said drums in opposite 
directions, a first thrust bearing connected with 
the loWer portion of Said outer drum to withstand 
doWinWard thrusts of Said outer drum, a Second 2 
thrust bearing connected with the upper portion 
Of Said Shaft to withstand upward thrusts of Said 
inner drum, the adjacent surfaces of Said drums 
being Spaced from each other an amount deter 
mined by the Size of the mineral particles to be 
polished, means for supplying mineral particles 
and Water to the upper portion of the Space be 
tween Said drums, said inner drum having upper 
and loWer headS, Said drum shaft extending 
through said heads and having on its lower por- 3i 
tion threads engaging corresponding threads in 
said lower head and extending with a sliding fit 
through said upper head, said upper head having 
a keyway in line with said drum shaft, a key in 
Said keyWay and eXtending into said drum shaft, 
and a bearing Supporting the lower end of said 
drum shaft, whereby with Said key removed ro 
tation of Said inner drum relatively to Said drum 
shaft changes as desired the Spacing between said 
drums and the insertion of Said key into said 
keyway and said drum shaft effects a driving 
COnnection between Said drum Shaft and Sajd in 
ner dirim. 

7. In a machine of the class described, the com 
bination of outer and inner drums mounted ver 
tically for relative rotation with a space between 
them. gearing for imparting relative rotation to 
Said drums, one of Said drums having a trough at 
its Stupply end around the adjacent end of the 
other of Said drums, an annular Water Supplying ; 
pipe above said trough, Spaced nozzles extending 
from Said pipe toWards Said trough for delivering 
Water thereto, and means for Supplying mineral 
particles to Said trough. 

8. In a machine of the class described, the 
combination of outer and inner concentric coni 
Cal drums mOUnited Vertically for relative rota 
tion With a Space between them, gearing for im 
parting relative rotation to said druims, one of 
Said drums having a trough at its supply end 
around the adjacent end of the other of Said 
drums, an annular Water Supplying pipe above 
said trough, spaced noZZles eXtending from Said 
pipe towards said trough for delivering water 
thereto, and means for Supplying mineral par 
ticles to said trough. 

9. In a machine of the claSS described, the 
combination of outer and inner concentric coni 
cal drums mounted with their a Xes vertical and 

| 0 

5 

2) 

5 

60 

65 

70 

with their smaller ends lowermost, a drum shaft 75 



10 

15 

20 

25 

30 

35 

40 

45 

4. 
extending upwardly from said inner i drum, a 
sleeve extending upwardly from said outer i drum 
around Said shaft, gearing connecting said drum 
Shaft and said sleeve to rotate Said drums in op 
posite directions, a first thrust bearing connect 
ed with the lower portion of Said outer drum to 
Withstand downward thrusts of said outer drum, 
a. Second thrust bearing connected with the up 
per portion of said shaft to withstand upward 
thrusts of said inner drum, the adjacent surfaces 
of Said drums being spaced from each other an 
amount determined by the size of the mineral 
particles to be polished, one of said drums having 
a trough at its supply end around the adjacent 
end of the other of Said drums, and means for 
supplying mineral particles and water to said 
trough. 

10. In a machine of the class described, the 
combination of two concentric conical drums . 
mounted with their axes substantially vertical, a 
rotary drum Shaft restrained against longitudi 
nal movement relatively to a first one of Said 
drums and eXtending from the other one of Said 
drums to rotate the latter, said shaft having 
SCreW threads engaging Said other drum for ad 
justing the Spacing Of the adjacent Stirfaces of 
said drums from each other, and releasable 
means for Securing Said Shaft to Said other drum 
against rotation relatively to said other drum, 
Whereby with Said Shaft Securing means relea,Sed 
the Space between Said drums may be changed 
as desired by rotation of Said other drum rela 
tively to said shaft. 

ii. In a machine of the class described, the 
combination of outer and inner concentric coni 
cal drums mounted with their aXes Substantially 
vertical, a rotary i drum Shaft reStrained against 
longitudinal movement relatively to said outer 
drum and eXtending from Said inner drum. to 
rotate the latter, Said shaft having Screw threads 
engaging said inner drunn for adjusting the Spac 
ing of the adjacent surfaces of Said drums from 
each other, and releasable means for Securing 
said shaft to said inner drum against rotation 
relatively to said inner drum, whereby with said 
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shaft securing means released the space between 
Said drums may be changed as desired by rotation 
Of Said inner drum relatively to said shaft. 

12. In a machine of the class described, the 
COmbination of two concentric conical drums 
mounted with their axes substantially vertical, 
a rotary drum shaft restrained against longitudi 
mal movement relatively to a first one of Said 
drums and eXtending from the other one of said 
dirums to rotate the latter, said shaft having 
SCrew threads engaging said other drum for ad 
justing the spacing of the adjacent surfaces of 
Said drums from each other, and releasable 
meams for Securing said shaft to said other drum 
against rotation relatively to said other drum, 
Whereby with said shaft securing means released 
the space between said drums may be changed 
as desired by rotation of said other drum rela 
tively to Said shaft, said releasable means com 
prising a removable key engaging said shaft and 
Said other drum to rotate the latter and when 
removed freeing said shaft from said other drum 
for said adjusting purposes. 

13. In a machine of the class described, the 
combination of outer and inner concentric coni 
cal drums mounted with their axes substantially 
Vertical, a rotary drum shaft restrained against 
longitudinal movement relatively to said outer 
drUm and extending from said inner drum to ro 
tate the latter, said shaft having screw threads 
engaging said inner drum for adjusting the spac 
ing of the adjacent surfaces of said drums from 
each other, and releasable means for securing 
Said shaft to Said inner drum against rotation 
relatively to said inrer drum, whereby with said 
Shaft securing means released the Space between 
Said drums may be changed as desired by rota 
tion of Said inner drum relatively to said shaft, 
said releaSable means comprising a removable 
key engaging Said shaft and Said inner drum to 
rotate the latter and when removed freeing said 
shaft from Said inner drum for Said adjusting 
purp?SeS. 

CHARLES B. ULRICH. 
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