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UNITED STATES PATENT OFFICE. 
JOHN GIDEON KIRKSEY, OF CARTHAGE, MISSOURI. 

ORE-CONCENTRATOR. 

No. 821,874. Specification of Letters Patent. Patented May 29, 1906. 
Application filed April 17, 1905, Serial No. 256,002, 

To all whom, it may concern: 
Be it known that I, JoHN GIDEON KIRK 

SEY, a citizen of the United States, residing 
at Carthage, in the county of Jasper and 
State of Missouri, have invented a new and 
useful Ore-Concentrator, of which the fol 
lowing is a specification. 

This invention relates to concentrators. 
The objects of the invention are to provide 

a novel form of machine adapted for accurate 
sizing or classification of ores in mining plants 
or for grain or other material requiring such 
treatment which shall have large capacity 
and which shall insure a more thorough pro 
gressive separation of the finer from the 
coarser materials, the arrangement of the 
mechanism being such that comparatively | 
Small floor-space, and vertical height will be 
required to accommodate the machine. 
A further object is to provide a machine 

adapted for the purposes described that may 
be operated with small power, shall include 
few wearing parts, and these so constructed 
and disposed as to permit repairs at slight 
cost and with a minimum loss of time, and 
generally to improve, and simplify and in 
crease the efficiency of machines of this char 
acter. 
With the above and other objects in view, 

as will appear as the nature of the invention 
is better understood, the same consists in the 
novel construction and combination of parts 
of an Ore-separator, as will be hereinafter 
fully described and claimed. 

In the accompanying drawings, forming a 
part of this specification, and in which like 
characters of reference indicate correspond 
ing parts, Figure 1 is a view in perspective, 
partly in section, of a machine constructed in 
accordance with the present invention. Fig. 
2 is a view in vertical longitudinal section 
through the screen-box. Fig. 3 is a perspec 
tive view, partly in section, of the screen 
box. Fig. 4 is a view in vertical transverse 
section through the apparatus. Fig. 5 is a 
view in horizontal section of part of the appa 
ratus. Fig. 6 is a perspective detail view of 
a part of the apparatus. Fig. 7 is a perspec 
tive detail view of one of the screen-support 
ing toggles. 
The supporting-frame of the apparatus is 

compose of four suitably-connected base 
beams 1, 2, 3, and 4, four vertical corner 
beams 5, 6, 7, and 8, secured at their lower 

suitably secured to the sides, the top 
The ends 17, 

beams 9, 10, 11, and 12, secured near the up 
per ends of the vertical beams, and two Sup 
porting-beams 13 and 14, connected in any 
preferred manner with vertical beams at 
points adjacent to their lower ends. To 
brace the frame against vibrations, tie-rods 
15 may be employed at the upper and lower 
end portions of the frame. The form of 
frame herein shown and described is one that 
has been found thoroughly effective for the 
purposes designed; but it is to be understood 
that the invention is not to be limited to the 
precise construction shown, as any other 
style of frame suited to the purpose may be 
employed and still be within the scope of the 
invention. 
Mounted for horizontal reciprocatory and 

vertical rocking movements between the ver 
tical beams is a screen-box comprising sides 
16, ends 17, and a plurality of partitions 

8.0 

bottom of the box being open. 
in conjunction with the partitions 18, form a 
plurality of compartments 19, 20, 21, and 22, 
and each compartment has its lower end 
closed by a flooring 23, which is constructed 
of boards of suitable width nailed or other 
wise secured to beams 24, of which, as shown 
in Fig. 4, there are two employed, one in each. 
side of the screen-box, and are supported at: 
their lower ends upon battens or cleats 25, 
which are secured, respectively, to the ends 17 
and on each side of the partitions 18, as 
clearly shown in Fig. 3. The battens or 
cleats progressively decrease in height from 
the feed end F of the screen-box to its dis 
charge end D, thereby causing the successive 
sections of flooring in the compartments to 
be disposed on a downward angle, the pitch 
of which will be determined by the character. 
of the material to be handled or the speed at 
which it is desired to cause the machine to 
operate. 
As shown in Fig. 2, all of the floors of the 

different compartments are pitched at the 
same angle; but each occupies a different 
plane, the series being arranged in step order 
and the flooring in the compartment 19 being 
arranged above the floor in the compartment 
20 a height equal to the thickness of the floor, 
and so on throughout the series. The object 
of this arrangement is to cause each of the 
successive screens 26, 27, 28, and 29 to oc 
cupy a plane coincident with the upper side 
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so as to secure an uninterrupted passage or As will be noted by reference to Fig. 5, the 
flow of the materials from the feed end of the 
screen-box to its discharge end. . 

Secured to the bottom or flooring of each 
of the compartments and parallel with the 
sides thereof are strips 30, of which there may 
be any desired number, to the upper faces of 
which are secured the screens, and super 
posed upon the strips 30 and secured thereto 
are strips 31, that are triangular in Cross-sec 
tion and are designed to effect a more posi 
tive securing of the screens in place and also 
to serve as guides for directing the over 
size material to a suitable point of discharge, 
as will presently appear. The screen 26 at 
the feed end of the screen-box is of the 
coarsest mesh, that in the next box of finer 
mesh, and so on throughout the series of 
screens, the one at the discharge end being 
the finest mesh, and it will be seen by this ar 
rangement that the carrying over from screen 
to screen of the fine material along with the 
coarser materialis obviated, inasmuch as on 
the first screen all of the material capable of 
passing therethrough will escape to the bottom 
of that compartment, while only the coarser 
or oversized material will be retained. Ar 
ranged at the lower end of each of the com 
partments adjacent to the partitions 18 are 
oversize discharge-pipes 32, the upper ends 
of which are secured in triangular blocks 33, 
attached to the flooring and of a thickness 
equal to the strips 30. The pipes 32 may be 
secured to the blocks 33 in any preferred 
manner, as by incising their upper ends and 
bending the portions thus separated outward 
to form tongues 34, as clearly shown in Fig. 
6, which may be secured to the blocks in any 
manner, as by means of nails or screw's 35. 
The oversize material which does not escape 
through the successive screens passes down 
through the pipes 32 and into the troughs 36, 
supported by brackets 37, secured to the Sup 
porting-beams 13 and 14. 
As shown in Fig. 1, there will be a trough 

for each of the compartments, and in order 
to remove the material that escapes to the 
troughs there is a water-supply pipe 38, that 
discharges into each of the troughs, as shown 
in Fig. 3, the upper end of the pipes being con 
nected with a RESS pipe 39, with which 
connects a pipe 40, leading to a suitable 
source of supply. At the discharge end of 
the screen-box there is arranged a spout or 
mouthpiece 41 to carry the water and ore 
that passes thereto to a trough (not shown) 
leading to a suitable point of deposit. In 
order to allow the material from one com 
partment to escape to another, each partition 
is provided with openings 42, as clearly 
shown in Fig. 5, the lower walls of which are 
disposed in alinement with the screens of the 
compartment into which the material is dis 
charged, the openings being spaced apart a 
distance equal to the width of the blocks 33. 

apex of the blocks are disposed toward the 
feed end of the machine, and this will cause 
these parts to operate as dividers to split the 
current of downward-flowing material and 
force it to pass through the openings, where 
by any danger of clogging will be positively 
obviated. While there is but one of the 
oversize-pipes shown as combined with each 
channel formed by the pairs of strips 30, it is 
to be understood that the invention is not to 
be limited thereto, as two or more of the pipes 
may be employed, if found necessary or de 
sirable, and in such event the number of dis 
higpenings 42 will be correspondingly 
CeaSeC. 

The screen-box is supported for vertical 
reciprocatory and vibratory movements 
upon eight toggles 43, four of which are dis 
posed adjacent to the four lower corners of 
the box and four adjacent to the four upper 
corners of the box, as shown in Fig. 1, and 
each toggle, as shown in Fig. 7, comprises a 
web portion 44 and Founded terminals 45. 
Arranged transversely of the frame above the 
beams 13 and 14 are two beams 46 and 47, the 
ends of which carry vertically-grooved plates 
48, adapted to engage guides 49, secured to the 
inner sides of the vertical beams 5, 6, 7, and 
8, as clearly shown in Fig. 1 to permit the 
beams 46 and 47 to have vertical movement. 
The beams 46 and 47 rest upon the upper 
whirls of four coiled springs 50, the lower ends 
of which bear upon wear-plates 51, carried by 
the upper faces of the beams 13 and 14, the 
underfaces of the beams 46 and 47 being pro 
vided with similar plates 52, as clearly shown 
in Fig. 1, the tendency of the springs being to 
form cushions for the screen-box. Project 
ing from the sides 16 of the screen-box adja 
cent to each end are four lugs 53, to the up 
per and under sides of which, respectively, 
are secured bearing-plates 54, and to the un 
der sides of the beams 9 and 11 and the upper 
sides of the beams 46 and 47 are secured simi 
lar bearing-plates 55, the recesses in the bear 
ing-plates being adapted to receive the ter 
minals of the eight toggles 43, as shown in 
Fig. 1. By this arrangement it will be seen 
that the screen-box will be free to vibrate 
longitudinally and also to have a vertical re 
ciprocatory movement due to the different 
angular positions assumed by the toggles in 
the longitudinal reciprocatory movements of 
the box. In addition to performing thefunc 
tion of cushioning the screen-box the springs 
50 also operate to cause the toggles positively 
to remain nested within the bearing-plates 
under the movements of the screen-box. 
The means for imparting reciprocatory 

movements to the screen-box comprises a 
pitman 56, Fig. 2, one end of which is suit 
ably journaled to a yoke 57, bolted to a beam 
58, secured to the feed end of the box and the 
first partition, the free end of the pitman be 
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rovided with an eccentric-strap 59, ing 
which is engaged by an eccentric 60, carried 
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by a shaft 61, mounted in suitable journal 
bearings 62, supported at the feed end of the 
frame and carrying drive-pulleys 63 and 64, 
respectively, driven from a suitable source of 
power, (not necessary to be shown,) one of 
the pulleys being fast upon the shaft and the 
other loose, as usual. The eccentric is by preference adjustably connected to the shaft 
whereby to vary its throw, as it may be found 
necessary or desirable. While it will gener 
ally be preferred to employ an eccentric to 
actuate the pitman, it will be understood 
that a crank may be substituted therefor, 
and as this will be readily understood de 
tailed illustration thereof is deemed unnec 
essary. 
By the employment of the toggles it will be 

seen that the initial movement of the screen 
box toward the feed end of the machine will 
be more rapid when the toggles are passing 
through the first part of the arc than when 
at a lesser angle, and this movement is quicker 
than the action of gravity, so that the screen 
constantly leaves the material, which there 
by falls at a lower level on the screen, thus 
hastening the travel of the material toward 
the discharge, and, further, prevents the ma 
terial from dragging or scouring along the 
screen, whereby the meshes of the screen 
cloth will always be open and clear, so that 
the finer materials will positively be sepa 
rated from the coarser throughout the entire 
operation of the machine, the coarser mate 
rials being discharged down oversize-pipes in 
the manner described. 
The operation of the machine is certain 

and rapid and will with a minimum of power 
secure the results defined. Moreover, by the 
peculiar motion given to the materials wear 
on the screens is reduced to a minimum, so 
that their life is measurably increased. 
While the arrangement of mechanisms 

herein shown has been found thoroughly ef 
fective for the purposes defined, it is to be 
understood that the invention is not to be 
limited to the precise assemblage exhibited, 
as various changes as to location and propor 
tion of different parts may be resorted to and 
still be within the scope of the invention. 

It is to be understood that the actuating 

3. 

mechanism herein described is capable of be 
ing used in connection with a single Screen, 
or one having only a single compartment, 
equally as well as with a plurality of screens 
and compartments. 

Having thus described the invention, what 
is claimed is- - 

1. In a concentrator, a screen-box. pro 
vided with a plurality of compartments each 
having an inclined floor, and all of the floors 
being disposed in like planes, spacing-strips 
secured to each of the floors, screens of differ 
ent mesh secured to the spacing-strips, an 
oversize discharge-pipe arranged at the 
lower end of each compartment, and a trian 
gular material-divider combined with each of 
the pipes. 

2. In a concentrator, a screen-box pro 
vided with a plurality of transverse parti 
tions each having a plurality of openings, an 
inclined floor or bottom for each compart 
ment, spacing-strips having their opposed 
faces arranged in alinement with the open 
ings, screens secured to the spacing-strips, 
and oversize discharge-pipes disposed at the 
lower ends of the compartments. 

3. In a concentrator, the combination with 
a supporting-frame, of a screen-box provided 
withoutward-projecting lugs near each end 
thereof, spring-pressed beams disposed be 
neath tine box, and toggle members engaging 
the lugs, spring-pressed beams, and a plural 
ity of the frame-bars. 

4. In a concentrator, the combination with 
a screen-box provided with a plurality of 
compartments, each having screens of differ 
ent mesh, an oversize discharge-pipe ar 
ranged near the lower end of each compart 
ment, a triangular material-divider combined 
with each of the pipes and having its apex 
disposed toward the feed end of the box, and 
means for imparting longitudinal reciproca 
tory and vertical oscillatory movements to 
the box. 

In testimony that I claim the foregoing as 
my own I have hereto affixed my signature in 
the presence of two witnesses. 

JOHN GIDEON KIRKSEY. 
Witnesses: 

W. L. YoUNG, 
GUY DODSON. 
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