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No. 788,342. 

UNITED STATES 

Patented February 21, 1905. 

PATENT OFFICE. 

ARTH U R. R. WILF LEY, OF DEN VER, COLOR ADO. 

ACTUATING MECHANISM FOR CONCENTRATORS. 

SPECIFICATION forming part of Letters Patent No. 783,342, dated February 21, 1905. 
Application filed June 14, 1898, Renewed December 24, 1904, Serial No. 238 227, 

To (77, thon, it naily concern: 
Be it known that I, ARTHUR. R. WILFLEY, a 

citizen of the United States of America, resid 
ing at Denver, in the county of Arapahoe and 
State of Colorado, have invented certain new 
and useful Improvements in Actuating Mech 
anism for Concentrators; and I do declare the 
following to be a full, clear, and exact descrip 
tion of the invention, such as will enable others 
skilled in the art to which it appertains to make 
and use the same, reference being had to the 
accompanying drawings, and to the figures of 
reference marked thereon, which form a part 
of this specification. 
My invention relates to improvements in 

actuating mechanism for concentrators; and 
it consists of the features, arrangements, 
and combinations hereinafter described and 
claimed, all of which will be fully understood 
by reference to the accompanying drawings, 
in which is illustrated an embodiment thereof. 

In the drawings, Figure 1 is a top view of 
my improved apparatus, the belt being omit 
ted. Fig. 2 is a side elevation of the table, 
shown partly in section. Fig. 3 is a section 
taken on the line 22, Fig. 1. Fig. 4 is a top 
or plan view of the operating mechanism, the 
parts being shown on a larger scale. Fig. 5 
is a section taken on the line as a, Fig. 4. Fig. 
6 is a horizontal section taken on the line gy /, 
Fig. 5. 
Similar reference characters indicating cor 

responding parts in the views, let the numeral 
5 designate what is ordinarily termed a 'belt 
machine,” comprising a table 5", end drums 5'., 
and an endless belt 5", operated by a worm 6, 
engaging a gear-wheel 7. The worm-shaft is 
journaled in a suitable stationary frame 8 and 
is provided with a cone-pulley 9, connected 
with a pulley 10 on the motor - shaft 12 by 
means of a belt 13. The mechanism for giv 
ing the belt and table a laterally-reciprocating 
movement will now be described, special ref 
erence being made to Figs. 4, 5, and 6. 
Upon a stationary frame 14 is mounted a 

draw-bar 15, comprising two axial stems 15" 
and 15, and a yoke 15", connecting the said 
stems. Mounted on the yoke 15" is a shaft or 
bearing 16, while a shaft 17 is mounted on 
the stationary bed 14. Between these shafts 

opposite sides. 

is located a vertically-movable horizontal 
shaft 18, carried by the toggle arms or mem 
bers 19 and 20. There are two arms 19 inter 
posed between the shafts 16 and 18 and two 
arms 20 located between the shafts 17 and 18. 
Mounted on upright arms 14" of the bed 14 

is a crank-shaft 21. The crank 21" of this 
shaft is connected with the shaft 18 by a pit 
man 22. The crank-shaft is rotated by con 
necting a pulley 23 thereon with any suitable 
motor. As the crank-shaft is rotated the shaft 
18 is raised and lowered and the reciprocat 
ing movement imparted to the draw-bar 15 
and the concentrating apparatus 5, with which 
the draw-bar is connected. A spring 24 is in 
terposed between a collar 25, mounted on the 
bed 14, and another similar collar, 26, fast on 
the draw-bar. The length of the draw-bar's 
stroke is regulated by adjusting the vertically 
movable block 14, in which the shaft, 17 is 
made fast. This block is located between the 
two toggle members 20 and is adapted to slide 
freely vertically on a post 14, formed integral 
with the bed 14. The upper extremity of the 
block 14 is provided with a horizontal lug 14", 
apertured to receive a bolt 27, screwed into the 
top of the post 14. This bolt is threaded to 
receive two nuts, which engage the lug 14" on 

The vertical position of the 
block, and consequently that of the shaft 17, 
is regulated by the adjustment of these nuts. 
The table 5" is transversely inclined, and a 

trough 28 is arranged along its upper edge, 
just above the belt 5". This trough is sepa 
rated by a partition 28" into two compart 
ments 28 and 28". The compartment 28° is 
farther to the right. (See Fig. 2.) Into this 
last-named compartment is fed the material 
to be treated in the form of pulp. The pure 
water is discharged into the compartment 28". 
The pulp and water pass to the moving belt 
through apertures formed in the trough. 
Hence the pulp is distributed upon the upper 
right-hand corner of the belt, (see Fig. 2.) 
which is moving in the direction indicated by 
the arrow. The reciprocation of the belt and 
table by the mechanism shown in Figs. 4, 5, 
and 6 is in a direction at right angles to the 
movement of the belt. 

55 

65 

75 

95 

The special object of this invention is the IOO 
  



o 

s 

Saving of the finer mineral particles or slimes 
which have escaped with the tailings from 
other machines. 
The mechanism is so arranged that when 

the shaft 18 of the toggle-joint moves up 
wardly the table is drawn backwardly or to 
ward the left, referring to Fig. 3, while when 
the shaft 18 of the toggle moves downwardly 
the table is moved in the opposite direction, 
or toward the right. Hence when the table 
is moving toward the left the tendency of the 
toggle-joint is to first impart a sudden im 
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pulse backward and then cause it to decrease 
gradually in speed until the limit of the stroke 
is reached, while when it is moving in the 
Opposite direction, or toward the right, the 
tendency of the toggle is to cause it to start 
slowly and gradually increase in speed until 
it reaches the limit of its stroke. The nor 
mal result of the toggle movement is only 
approximately true in this case by reason of 
the action of the operating-crank, and the 
stop of the table is therefore only approxi 
mately sudden when it reaches its limit of 
movement toward the right. For all prac 
tical purposes, however, the stop may be 
called a sudden stop and will be so termed 
in this specification, since substantially the 
Same result would be accomplished by bump 
ing the table against a stationary object when 
the table is traveling in the direction toward 
which it is desired to discharge the gangue 
and in a direction different from that in which 
the belt is traveling. This sudden stop car 
ries the gangue over the lower edge of the 
belt, while the finer mineral particles or slimes 
are carried over the end of the table by the 
moving belt. I have found by experiment 
that the gangue, whose particles are coarser 
than the fine mineral particles or slimes, (the 
Saving of which this invention is designed to 
effect,) is acted upon by the sudden stopping 
of the table to a much greater extent than the 
mineral particles which naturally assume a 
position underneath the gangue by virtue of 
their greater specific gravity. In other words, 
the gangue is carried downwardly over the 
lower edge of the belt by the sudden stop 
ping of the table during each reciprocation, 
while the fine mineral particles lying close 
to the belt are practically undisturbed there 
by and are carried along with the belt and 
discharged at the end of the table. 

It will be observed that the ordinary bump 
ing-tables are so arranged that the table is 
bumped or suddenly stopped when moving 
in the direction toward which the mineral is 
traveling and are employed for the purpose 
of giving the mineral an impetus which shall 
Separate it from the gangue, while in my con 
struction the table is stopped suddenly when 
moving in a direction different from that in 
which the mineral is traveling and for the 
purpose of imparting a separating impetus to 

65 the gangue. 

783,842 

In the ordinary belt-machine the lateral 
movement is an even or steady reciprocation 
for the purpose of agitating the material and 
allowing the mineral particles to settle, the 
gangue being separated therefrom by the ac 
tion or force of the water alone. In the ef 
fort to do this effectually the transverse in 
clination of the belt is made considerable and 
much of the slimes or finer mineral particles 
are oftentimes carried away with the water 
by reason of said inclination. By employing 
an Operating mechanism adapted or whose 
tendency is to impart a separating impetus 
to the gangue to aid or supplement the sepa 
rating action of the water I am enabled to 
use a belt whose inclination varies only slightly 
from a horizontal plane. This feature is con 
ducive to the holding of the slimes on the belt 
until they are carried over the end of the ta 
ble and discharged, as heretofore explained. 
To the belt frame or table is bolted a coup 

ling-plate 30, adapted to connect the draw-bar 
extremity with the table. This extremity of 
the draw-bar is shouldered, as shown at 15, 
to engage the plate, being located between the 
plate and the table. The coupling-plate is pro 
vided with a vertical open slot 30", extending 
downwardly from the reduced neck 15", upon 
which the coupling-plate is adapted to slide 
freely to permit the adjustment of the table 
for the purpose of regulating its transverse 
inclination. The washer 26 bears against the 
coupling-plate and holds the parts in operative 
relation. 
Having thus described my invention, what 

I claim is 
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1. The combination with an open-centered 
Spring - actuated yoke having guide projec 
tions adapted to slide in bearings, of a drive 
shaft, and toggle mechanism located within 
the voke and connected with the drive-shaft 
for actuating the yoke. 

2. The combination with a draw-bar con 
structed and adapted to slide in suitable bear 
ings, said draw-bar comprising a pair of axial 
stems, and an open-centered yoke connecting 
Said stems, and a spiral Spring mounted on one 
of said stems, of a drive - shaft, and toggle 
mechanism located within the yoke and con 
nected with the drive-shaft for actuating the 
draw-bar. 

3. The combination with a draw-bar con 
structed and adapted to slide in suitable bear 
ings, said draw-bar comprising a pair of axial 
stems and a yoke connecting said stems, and 
a spiral Spring mounted on One of said stems, 
of a drive-shaft, toggle-arms connected with 
a stationary Support and with said draw-bar, 
a shaft interposed between and carried by said 
toggle-arms, said arms and shaft located with 
in the yoke of the draw-bar, and a pitman op 
erated by the drive-shaft and connecting the 
other shaft thereto. 

4. The combination with a draw-bar con 
structed and adapted to slide in suitable bear 
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ings, said draw-bar comprising end stems and 
intermediate yoke, and a spiral spring on one 
of the stems, of a drive-shaft, toggle-arms, 
and interposed shaft located within the open 
center of the yoke, a pitman driven by the 
drive-shaft and connected to the shaft between 
the toggle-arms, a stationary post, and a ver 
tically-movable block adjustable with respect 
to said post and carrying one end of the toggle. 

5. The combination with a draw-bar con 
structed and adapted to slide in suitable bear 
ings, said draw-bar comprising end stems, and 
intermediate yoke, and a spiral spring on one 
of the stems, of a drive-shaft, toggle-arms, in 
terposed shaft, a pitman driven by the drive 
shaft and connected to the shaft between the 
toggle-arms, a stationary post, and a verti 
cally-movable block adjustable with respect to 
said post and carrying one end of the toggle, 
Said toggle-arms, interposed shaft, post and 
block located within and encircled by the yoke 

38 

of the draw-bar whereby the parts are com 
pactly arranged and in direct line with the ap 
plication of the power. 

6. The combination with a draw-bar con 
structed and adapted to slide in suitable bear 
ings, said draw-bar comprising a pair of axial 
stems and an open-centered yoke connecting 
said stems, of a drive-shaft, toggle-arms con 
nected with a stationary support and with said 
draw-bar, a shaft interposed between and car 
ried by said toggle-arms, said arms and shaft. 
located within the yoke of the draw-bar, and 
a pitman operated by the drive-shaft and ex 
tending to the other shaft. 

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

ARTHUR, R. WLFLEY. 
Witnesses: 

EDITH HIMSWORTH, 
A. J. O’BRIEN. 
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