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' To all whom it may concern .' 
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Be it known that l, CHARLns H. Monne 
MAN, a citizen of the United States, and 
resident of Western Springs, county of 
Cook, and State of illinois, have invented 
certain. new and useful Improvements in 
Pan-Motion Concentrators, of which the fol 
lowing;` is a specification and which are illus 
trated in the accompanyingr drawings, form 
ing a part thereof. 
The invention relates to ore con’eentrators 

andßcontemplates a machine in which the 
heavier particles are separated from the 
ganglio by the use of a pan or table having 

movement which simulates ythat of the 
,f _hand manipulated pan concentrator. 
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,The object of the invention is to provide 
'animi-e concentrating machine Which shall 
be of improved construction,` effective in sav 
ing substantially all ofthe metallic values 
contained in the ore and capable of being 
operated with a minimum consumption of 
power. _ 
More specifically, the object of the inven 

tion is to improve the construction of the 
ore concentrator shown in my Patent No. 
764,197, dated July 5th, 1905. 
In the accompanying drawings,.Figure 1 

is a central vertical sectional view of lan 
ore concentrating machine embodying“ the 
features of improvement provided by the in 
`\'ention; Fig. 2 is a. detail sectional view 
taken onthe line 2 2 of Fig. 1f; Fig. 3 is 
a plan sectional View taken on the line 3~3 
of Fig. 1; Figs. 4 and 5 show details of Fig. 
3 drawn to a larger scale, some of the parts 

ì being' removed in Fig. 4f, and others being 
shown in section, and Fig. 6 is a _detail plan 
view partly in section, the plane of the sec 
tion beingr indicated by the broken line 
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The pan for receiving the ore isgeuerally 
indicated by the numeral 10.r >When the ma 
chine is to be used for concentrating ywet 
ore or pulp, this pan‘ will preferably beheld 
against rotation but will‘glòe~ rocked and vi 
brated in a suitable` manner for obtaining 
the desired movement of the pulp and me 
tallic particles within the pan. lÉ‘rovision 
for rotating the pan 10 is also provided for 
use when required, as in event the machine 
is to be employed for concentrating dry ore. 
The 'body of the pan 10 is conveniently sup. 
ported by and built'about a centrabhead or 

5 spider- 11.“ A pluralityïoftimbers 12 extend 

_ a circumferential wall or rim 14. 

periphery. 

c ity of uprights, 

radially outward` from rthe ‘head .or spider 
11 and the floor 13 of the pan is laid upon 
these timbers. Preferably the pan also has ' 

¿is shown 
this rim rises from the floor 13 adjacent ~its 

A central openingT 15‘in the 
floor 13 provides for the discharge ofthe 
concentrates and the surface of the floor 13 
is desirably roughcned to present Iribs or 
“ritlies” 16, each of which preferably has 
an abrupt or substantially vertical inner 
face 17. A shield 18 serves for guiding the 
discharged concentrates into a suitable re 
ceptacle 19 located below the pan. This 
shield is conveniently made of sheet metal 
and in the form of a truncated cone, 
the wall of the cone being slotted upwardly 
from its lower edge, as indicated at 20, Fig. 
6, to receive each of the ,timbers 12; A feed 
pipe ‘21 for the supply@ of wet ore or pulp' 
tope treated, preferably leads into the pan 
llfl‘adjacent one side of the same. lf de 
sired, this pipe may be provided with a 
valve 22. Vilhen such a valve is used, the 
handle 23 of the valve mav'be connected 
with the adjacent side walls 14 of the pan 10, 
as by a link 24. This arrangement provides 
for an intermittent feeding of the material 
into the pan, the valve ‘22 being opened and 
closed by the rising` and falling of the ad 
liacent part of the pan. The gangue is dis 
charged from the pan through openings, as 
25, in its side wall> or rim. These openings 
are preferably located adjacent the feed 
pipe 21, and preferably at a level somewhat 
above the level of the floor or bottom of the 
pan. lf desired a hood 26 may be secured 
against the outside of the rim 14: to. cover 
the openings Such a hood serves for 
delivering' 'the‘gangue to a suitable receiver 
l(not shown). 
To permit the supplying of additional 

water to the material in the pan 10, a hopper 
9.7 may be supported centrally over the pan 
above the discharge opening 15. As shown, 
this hopper is provided with a circumfer 
ential row of discharge openings 28 in its 
wall. 1f supplied with water from a water 
supply pipe 29,' this water will be dis 

` tributed over the pan through the discharge 
‘27 is conveniently ' openingsQB. The hopper 

supported in position by means of a plural 
as 30, which rise from the 

head 11 and ’extend upwardly through the 
central opening l5. inthe door 13, 
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ln seme instances it may be desirable to 
support a section of fabric within the pan 
10 for retaining those minute particles of 
metal which iioat upon the pulp in the froth 

ln the drawings this fabric is 
shown as taking the form of a blanket 3l 
having the shape of a segment of the pan. 
.This blanket is supported in position by be 
ing stretched between two series of clamps 
32 and 33, the former of which are hooked 
over the rim 14 of the pan and the latter of 

" which. are engaged with certain ofthe up 
rights 30. 
The receptacle 19 into which the concen 

trates are discharged, is preferably made an 
nular7 its central portion or hub, 34, being 
formed into a socket for receiving a spheri 
cally enlarged portion of a supporting 
pillar or column 36. The higher end of the 
column 36 is enlarged to provide a seat 37 
for the central head of the pan. To provide 
vfor tilting the pan 10 in one direction the 
central head 11 is connected with the seat 37 

. at one side by means of a hinge 38, and an 
adjusting screw 40 serves for connecting the 
head and seat which is remote from the 
hinge. As shown, the adjusting screw 40 has 
threaded engagement with the seat 37 and 
is provided with an annular groove 41 for 
receiving the arms of a fork 39 which is 
formed upon the head 11. Turning the ad 
justing screw 40 accordingly serves to tilt 
the pan 1() about an a Xis which is parallel to 
the plane of the section illustrated in Fig. 1. 
The pan 10 is also tilted by adjustably 
swinging the column 36.' For this purpose 
a sectional link 42` having its parts connect 
ed hy a turn buckle 43 is provided. 
One end of the link 42 is connected with a 

rotating support, as the beveled gear 44. 
The other end of the link is connected with 
the column. As shown, the. inner end of the 

linie-42 is formed into a fork, as 45 A(Fig. and the arms of the fork have swiveled con 

nectionwitha ring or collar 46 which turns 
upon the column 26. Preferably the column 
is grooved. as at »'17, to receive the collar 46, 
and Ithe collar is split to permit of its-being 
elastioally passed over the end of the column 
and into the groove. `When the ring is in 
place its ends may be connected in any con 
venicnt manner. As shown, the ends of the 
ringl are outturned, as at 48 and 49, and are 
threaded to receive a nut 50. 
i The beveled gear 44 preferably turns in a 
horinontal plane below the pan 10. As 
shown, the parts are associated upon a frame 
which> is, generally designated 51. This 
frame has cross 52, which provide a 
journal bearing for the beveled 44. 
The receptaclelfl is seated upon the top of 
the frame. The beveled gear 44 serves for 
guiding the lower end of the column 36 
when the pan is held against rotation and 
:mf turning the ycolumn when the pan is to 
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be rotated. To this end a pair of parallel 
ribs or flanges 53, 54, are formed upon the 
back of the beveled gear 447 to serve as ways 
for slidingly receiving a shoe 55 between 
them. When the pan l0 is 'to be held against 
rotation, as for the treatment of wet ore or 
pulp, the shoe 55 has swivcled connection 
with the lower end of the column 36. As 
shown, a stud 56 rises from the shoe 55 and 
rotatably enters the lower end of the column. 
When the pan is to be rotated, as for the 
treatment of dry ore, the column 36 is con 
nected with the shoe 55 to rotate therewith. 
For this purpose a set screw 57 may be en 
tered in the column 36 adjacent its lower 
end and turned up to bind upon the stud 56. 
If the link 42 be so adjusted in length as to 

_ support the column 36 in an inclined posi 
tion, rotation of the gear 44 will impart such 
a motion to the pan as to cause its contents 
to flow around the pan adjacent itsrim. In 
certain of the appended claims this motion 
of the pan is referred to as a rotary tilting 
of the pan though it will be understood that 
it does not necessarily include rotation of 
the pan for as already explained it is pre 
ferred that the pan be held against rotation. 
lt is also desirable to impart a vibrating or 
‘ì‘ jigging ” motion to the pan. For this p_ur 
pose the connection of the link 42 with the 
gear44 includes a pinion 5-8 which is rota 
tably mounted upon the gear and carries a 
wrist pin 59 for receiving the outer end of 
the link 42. Preferably the wrist pin-59 is 

~ adjustably lmounted upon the pinion 58. 
ThisI detail of the construction is most 
clearly illustrated in Fig. 4. As there 
shown, the wrist pin 59 enters a block 60. 
This block fits in a slide way 6.1 extending 
across the top of the pinion 58. Set screws 
62 and 63 engage the block 60 upon opposite 
sides for holding the same in adjusted posi 
tion. As shown, each of these set screws 
passes through and has threaded engage~ 
ment with a lug 64 which rises from the floor 
of the slide way 61. relatively rapid rota 
tion is imparted to the pinion ¿5S/during the 
turningvof thc beveled gear 4’4. For this 
purpose an internal gear 65 is stationarily 
mounted in the frame 51;,and a pinion 66 is 
rotatably mounted upon the back of the bev 
eled gear 44 and meshes with the internal 
gear. An intermediate pinion 67 is formed 
integral with thepinion 66 and meshes with 
the pinion 58.Í f ~ l 

Owing to Í/the vibration of the parts pro 
vision is preferably made for guidedly sup 
portingthe beveled gea-r 44 at its rim. As 
>shownjan annular groove 68 is formed in 
the frame 51 adjacent the internal gear 65. 

of rollers 69 (only'one of which 
is shown) are mounted upon the rim »of the 
beveled gear 44 and run in the groove 68. 
l’rovision is alsov desirably made for cush 
ioning the vibrating movement of the col 
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umn 3G. For this purpose a rod 70 maybe 
pivotally connected with the shoe 55 and 
slides through a stud 71 which is formed 
upon the back of the beveled ‘f gear 44. Ar 
spring 72 is then coiled about the rod 70 
and reacts between the stud „7l and a nut 73 
which is threaded upon the rod. ' 
Any convenient'means may be provided 

for rotating the beveled gear 44. As shown 
a drive shaft 74'is mounted in a journal 
bracket 75 below the gear andl carries 'a 
beveled pinion 76 which meshes with the 
gear. A ring v77 is ,preferably applied to 
the hub portion 34 of the receptacle 19 to. 
hold the spherically enlarged portion 35 of 
the column 36 to its seat. 
into the ring and entering a groove or socket 
(not shown) inthe adjacent part of the col 
umn 36 may be employed as a means for 
holding the pan 10 against rotation. " When 
the set screw 57 is tightened to cause the col 
umn 36 to rotate with the 'shoe 55 the set 
screw 78`will bel turned back out-of engage' 
ment with the column. , 
The invention provides 'an apparatus 

. which is of simple and inexpensive construe; 
tion and .which may be made of sufiicient 
size to treat large quantities of pulp or dry . 

_ ore. Furthermore the operation of the same 
.is-'efli'cient and substantially continuous.' 

I claim as my inventiom- ' . 
1. In a concentrator, in combination a 

pan and a supporting. column therefor, 
means for til-ting the column, means for tilt~ 
'ing the pan independently of the column 

.Y vand means for revolving the column about 
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a vertical axis without rotationfof the col 
umn. , I f- _ ' . _ 

'2. In a concentrator, in combination, a pan 
and a ‘supporting column therefor, means 
for vtilting the column, means for tilting the 
pan' independently of the column, means ̀ for 
revolving the column about a vertical axis 
without rotation of the column, and avi? 
brator acting on the column.« .y ' 

3..In a concentrator, in combination, a 
' tilting column, a panmounted thereon, a 
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rotatable _ member. guidedly receiving the 
lower end of the column, a crank journaled 
on the said rotatable member, connection vbe 
tween the crank and column and means lfor 
turning thefcrank in its said journal during.l 
the rotation of the said rotatable member. 

4. In a' concentrator, in' combination, a 
tilting column, a pan mounted thereon; a 
rotatable member guidedly receiving .the 
lower end of the column, a crank journaled »y 

A set screw 78 set ' 

on the said rotatable member, a link con 
necting the crank and column, means Afor 
turning the crank in-its‘said .journal during 
the rotation of the said rotatable member, 

a. 

60 

and means Afor. adjusting the throw of the 
crank. _ , 

5. In a concentrator, in combination, a 
tilting column, a pan mounted thereon, a 
rotatable member guidedly receiving the 
lower end of the column, a crank journaled 
on the 'said rotatable member, a link con 
necting the crank and column, means for 
turning the crank in its said journal during 
the rotationl cf the said rotatable member, 
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and means for adjusting the length of the ' 
said link. 

6. In a concentrator, 1n combmatlon, la 
tilting column, a pan mounted thereon, ̀ a 
rotatable member guidedly receiving th’e ‘ 
lower end of the column, a crank journaled j y «_ . 
on-the said rotatable member, a link 'con-I 
necting the crank and column, means fpr 
turning the crank 1n its said journal during 
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80 
the rotation of the said rotatable member, ' 
means for adjusting the length of the said 
link and means for adjusting the., throw „of r 
the crank. , y , 

7. In a concentrator, in combination, a 
tilting column, a pan mountedthereom'a 
rotatable member guidedly receiving _the 
lower end of the column, a stationary gear, 
a pinion journaled on the said rotatable 
member and meshing with the gear,.and vi' 90 
brating means actuatedby the pinion and ' 
acting on’the column. 

8. In a ',concentrator, in ,combinatiom a 
pan„a series of parallel riíiies on the Hoor 
of the pan„each riiile having an abrupt sider 
which faces the center of the pan and ex- ' 
‘tending in connected straight lines forming 
a polygon which incloses the center of the 
pan, and means for imparting arotary tilt 
ing motion to the pan. . 

9. In a concentrator, in combinatiom, a' 
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pan, a series of parallel riiiies; on'the Hoor of ' 
the pan, each rinie having an „abrupt _side 
which faces the center of the‘pan andex 
tending in" connected straight lines forming 

« a polygon which Aincloses the center ofthe 
pan, means for imparting a. rotary tilting 
motion to thel pan, and means for 
the‘pan' While being tilted.  ' . 
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