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UNITED STATES PATENT OFFICE. 
JOSEPH WEATHERBY, OF NEW CUMBERLAND, PENNSYLVANIA, AssIGNOR. To ELECTRIC 

ORE SEPARATOR COMPANY, OF NEW CUMBERLAND, PENINSYLVANIA, A coRPoRA 
ION OF ELAWARE. 

ORE-CONCENTRATOR, 

145,046. Specification of Letters Patent. Patented July 6, 1925. 
Application filed October 6, 1913. serial No. 793,700. 

To all whom it may concern. 
Be it known that I, Jose PH WEATHERBY, 

a citizen of the United States, residing at 
New Cumberland, in the county of Cumber 
land and State of IPennsylvania, have in 
vented certain new and useful Improve 
ments in Ore-Concentrators; and I do here 
by declare the following to be a full, clear, 
and exact description of the same, reference 
being had to the accompanying drawings, 
forming part of this specification, and to the 
figures and letters of reference marked 
thereon. 
This invention relates to ore concentra 

tors, being particularly, though not exclu 
sively, adapted to pulsating or shaking ta 
bles, especially of the type referred to in my 
prior Patent No. 1,071,975, granted Sep 
tember 2, 1913, and designed to effectually 
separate ore mixtures having such slight dif 
ference in specific gravity as precludes their 
separation by the ordinary process. 
The objects of the invention are to sim 

plify and improve the structure of the con 
5 centrator, increase its capacity, make a more 

effectual separation of the ore mixtures pos 
sible, and provide means whereby a series of 
different grades of material may result, or 
materials having a series of different char 
acteristics, may be separated by a single op 
eration. 
Another object of the invention is to 

provide means whereby portions of the 
mixture will be automatically subjected to a 
'e-washing process or succession of re-wash 
ing processes, for the purpose of separating 
therefrom ingredients which may have been 
entangled there with or mechanically held 
against separation at a previous stage of the 
process. . 

Referring to the accompanying draw 
ings.--Figure 1 is a side elevation of an ore 
concentrator embodying the present im 
provements, well known parts being omitted 
or indicated in general outline only. Fig. 2 
is a top plan view of the table or deck, to 
gether with the pulp feed box and wash 
water pipes, the top magnets being entirely 
omitted. Fig. 3 is a transverse section, Sub 
stantially in the plane indicated by the line 
3-3 in Fig. 1, looking toward the left or 
head motion end of the apparatus; Fig. 4 is 
a perspective view of a fragment of the table 

showing one arrangement of means for ele 
yating the material traversing the grooves 
between the rifle bars: Figs. 5.6, 7 and S are 
views corresponding to Fig. 4, but showing 
slightly different arrangements of the rifles. 
Figs. 9, 10, 11, 12 and 13 are cross sectional 
Views more or less diagrammatic in char 
acter, illustrating different forms of rifle 
bars and grooves in cross section, any of said 
forms being adapted for use in connection 
With the constructions shown in Figs. 1 to S, 
inclusive. . 

Like letters of reference in the several fig 
ures indicate the same parts. 
The type of machine adopted for illus 

trating the present invention is one embody 
ing a double deck or table, that is to say, one 
in which the ore mixture and wash water 
are fed along a central line and flow in 
divergent directions from Said central line, 
thus increasing the capacity of the table and 
permitting of an economical and advan 
tageous arrangement of the magnetic fields 
and circuits. 
The table or deck is indicated generally 

by the letter A and from Fig. 3 it will be seen 
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that it inclines in opposite directions from 80 
a center line and is supported upon suitable 
longitudinal bearers. A which are in turn car 
ried by links A suitably mounted on a base 
frame B whereby the whole table or deck 
may be reciprocated in a substantially hori 
Zontal plane. For imparting the usual re 
ciprocatory movements a head motion C is 
connected with the frame of the table at one 
end, as is common in the art at this day. 
Along each edge of the table is a series of 
troughs D, D, D, adapted to receive the 
separated materials flowing down over the 
edge of the table in a manner which will be 
presently described, one of said troughs be 
ing extended around the discharge end of 
the table as at D to catch material flowing 
from the end of the table remote from the 

- head motion end. 
Wash water is supplied to the table from 

wash water pipes E, each pipe preferably 
embodying means whereby the Water sup 
plied to its side of the table may be regu 
lated independently of the other side and 
the pulp or ore mixture to be separated is 
fed to the table from a hopper F mounted 
on One end of the table and communicating 
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each side of the center line. 

with discharge troughs f and f' leading to 
different points in the length of the table on 

In the pre 
: ferred construction the ore mixture is pre 
vented from flowing freely into the troughs 
by a dam or partition F over the upper edge 
of which the mixture is caused to spill by 
the reciprocatory movements of the table 
and hopper. With this arrangement it is 
possible to regulate the feed very accurátely 
by blocking off certain portions or all of the 
dam or wall where the mixture feeds to the troughs. 
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In each side of the table there is a rifled 
area formed by a series of rifle bars having 
grooves between them and extending trans 
versely of the plane of major inclination 
of the table, as will be readily understood 
from an inspection of Fig. 3 where the rifle 
bars and grooves are shown in cross section 
and from Fig. 2, where they are shown in 
top plan. The rifle bars are of magnetic 
material and when the apparatus is in oper 
ation they are made highly magnetic, 
whereby the upper edge or edges of each 
rifle bar becomes a magnetic terminal, and 
the magnetic field is concentrated to a very 
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high degree with the lines of force converg 
ing to the edges of the bars. This general 
principle is set forth in my prior patent be 
fore referred to, but in the present inven 
tion, the construction and arrangement of 
the rifle bars and grooves between the same, 
as well as the field magnets, whereby the 
intense magnetic fields are created, differ 
from the arrangement illustrated in said 
prior patent. In the present instance the 
double deck arrangement of the table per 
mits of the formation of a perfect magnetic 
circuit with a maximum economy and con 
venience of arrangement and with the least 
possible tendency to distort the table itself 
or interfere with its mechanical movements. 

Field magn .- 
and below the table, such magnets prefer 
ably having four windings g for each mag 
net and elongated pole pieces G above and 
below the portion of the table having the 
rifle bars and grooves therein. Each mag 
net is therefore in the form of a multiple 
horse-shoe magnet, and the pole' pieces 
which are brought into proximity to the 
upper and lower surfaces of the table have 
their faces inclined to correspond to the in 
clination of the table, the effect being to 
produce a very uniform magnetic circuit 
with the lines of force uniformly distrib 
uted in the gaps in which the table is lo 
cated. 
The magnetic rifles or rifle bars may be 

of laminated construction as in said former 
patent, but are preferably formed by mill 
ing out the grooves in the upper side of 
plates H that they may be incorporated in 
the table structure in such manner that 

ets G and G' are located above. 

1,145,046 
their alinement and position will be main 
tained in spite of the traction exerted by 
the field magnets... 
By reference to Fig. 2, it will be seen that 

the magnetic rifle bars in the particular 
machine adopted for illustrating the inven 
tion are arranged in four groups, two on 
each side of the table and each group is 
adapted to receive the discharge from one 
of the feed troughs f, f. Between the sets 
of rifle bars on each side of the table there 
is a blank space a which serves to separate 
the sets of rifle bars and insures the move 
ment of gangue from the first set trans 
versely of the table before it can reach the 
Second set, and the several sets of rifles will 
therefore act practically independently of 
each other, but are all adjusted and oper 
ated simultaneously so as to give, if desired, 
corresponding uniform results. In some in 
stances, however, owing to the character 
of the product sought to be produced it is 
desirable to make the rifle bars in each set 
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differ from the other in their relative ar 
rangement. As shown at the upper side of 90 
Fig.2 the rifle bars I of the two sets are all 
practically of full length, one of said sets, 
however, being provided at various inter 
mediate points with gangue elevating in 
clines i to be presently described in detail, 95 
and the other of said sets being provided 
only at the ends with gangue elevating 
inclines i'. At the bottom of Fig. 2 the sets 
of rifle bars are of differential length; that 
is to say, each set is composed of relatively 
short bars I', bars I of intermediate length, 
and long bars I. All of the bars may be 
provided with gangue elevating inclines i°, 
or, if desired, longer bars of the set remote 
from the head motion end or at the dis 
charge end of the table may extend out to 
the edge of the table, as at i, where the ma 
terial will be caught in the end trough D. 

- The arrangement and construction of the 
rifle bars and grooves between the same will 
be better understood from an inspection of 
Figs. 4 to 8, inclusive; thus, in Fig. 4 it 
will be seen that between each of the rifle 
bars I and at suitable succeeding distances 
from the end the grooves are provided 
with inclined ore supporting surfaces i, 
which serve to elevate the material pro 
gressing along in said grooves up to ap 
proximately the plane of the terminal edges 
of the bars, where such material will be 
washed over into lower grooves and any 
susceptible material which has been en 
tangled therewith will be supported by the 
magnetic edges and magnetic bridges be 
tween the rifle bars, and will flow with the 
water transversely of the grooves while the 
gangue will drop into the grooves and be 
progressed to their discharge end. 
In Figs. 5, 6 and 7 it will be seen that the 

grooves are provided with long inclined ore 
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Supporting surfaces i which incline up 
wardly toward the discharge end, and this 
incline may be continued to gradually ele 
vate the material traveling in the grooves 
until it is all, or the desired portion of it, 
elevated into the plane of the edges of the 
rifle bars, or the relatively sharp inclines i' . 
may be employed for elevating the material 
when traveling a relatively short distance 
longitudinally of the grooves. As shown in 
Figs. 7 and 8, the inclines i° at the ends of 
the bars I and I are of the character shown 
at i in Fig. 6, while the lowermost grooves 
of the set open out at the ends, as at i* where 
the grooves are of much reduced depth and 
if they are full of material the upper por 
tion of the material will be elevated to the 
level of the edges of the rifle bars. The con 
struction shown in perspective in Fig. 7 
corresponds to the set of rifles in the lower 
right hand corner of Fig. 2, and the construc 
tion shown in Fig. 8 corresponds to that 
shown in the lower left hand corner of 
Fig. 2. 
The shape in cross section of the rifle bars 

and grooves between the same, it is obvious 
may be variously modified without depart 
ing from the invention, and some modifica 
tion may be desirable in operating on certain 
classes of material. The preferred form of 
rifle bars and grooves is that shown in Fig. 
13, which figure, together with Figs. 9 and 
10, shows a table or deck in which rifled 

i areas are inclined at rather an accentuated 
angle, this being done in order to accentuate 
the illustration of the forms of the bars and 
grooves. In Fig. 13, which illustrates the 
preferred construction, the rifle bars pro 
ject vertically, or at an acute angle to the 
angle of inclination of the deck or table, 
and the bottom or ore supporting surfaces 
* of the groove are horizontai in cross sec 
tion, this construction giving the greatest 
capacity for gangue material in the groove 
With the greatest freedom of movement on 
gitudinally of the groove under the influ 
ence of the table movements. In this con 
struction also the upper edges of the rifle 
bars on the lower side are rounded off or 
formed at a greater inclination than the 
table, as at 2", whereby the greatest concen 
tration of the lines of magnetic force will 
he to the upper edges, and susceptible nate 
rial, when moved transversely away from 
said upper edges by the force of the water, 
vil slide over the surface of the rifle bars 
into a portion of the field which is less con 
centrated, and will be immediately carried 
across the groove supported as it were on 
the magnetic bridge having its lines, of con 
centiation to the upper edge of the next 
jifile bar. This detail of construction per 
in its of an increase in the rapidity with which the apparatus may be operated or the 
(; altity of material operated on in a given 

time, and for this reason it is preferred, but 
effective and for some materials better ar 
rangements are as indicated in Figs. 9 and 
10; thus, in Fig. 9 the grooves substantially 
correspond to the grooves in Fig. 13, but 
the upper edges of the rifle bars are cut at 
an angle which substantially corresponds 
to the angle of inclination of the deck or 
table, as shown at is in said Fig. 9. in Fig. 
10 the rifle bars and grooves are at right 
angles to the plane of the deck or table, and, 
therefore, the upper edges 2° of the rifle bars 
and the bottom or supporting surfaces it of 
the grooves are parallel with the plane of the 
deck or table. In Fig. 11, the grooves it 
are of V-shape, while the rifle bars taper 
upwardly and have narrow flat upper edges 
i". In Fig. 12, the grooves have one incline 
and one straight face, as at , while the 
bars have narrow fiat upper edges or faces 
at 14. 

In order to conduct certain of the sepa 
rated materials from the edge of the table 
across the troughs D and D' movable exten 
sions of the table are provided which form 
in effect bridges or chutes which will deposit 
the material flowing onto or through the 
same in the outer trough or troughs, as the 
case may be. These movable extensions or 
bridges are indicated in Fig. 2 at f and L', 
and it will be understood that they may be 
shifted longitudinally of the troughs it 
take the proper grade of material and con 
duct the same into the desired trough. 

In the operation of the apparatus it is 
designed that the inner trough D shall re 
ceive the concentrate, the middle trough 
middlings and the outer trough gangue ma 
terial. With this in imind, the operation of 
the apparatus will be quite apparent to 
those skilled in the art, for the ore mixture 
fed to the upper portion of the deck or table 
will be distributed to the riffled areas in the 
well known way and, as explained in the 
patent before referred to, the material iow 
ing across these areas will be separated both 
by reason of the difference in specific gravity 
of the different ingredients and by reason 
of the difference in magnetic susceptibility, 
the more susceptible material being support. 
ed by the magnetic bridges as it were, 
whereby it will flow transversely of the rif 
fles. The concentration of the lines of mag 
netic force to the magnetic terminals or 
rifle edges serves to effectually prevent the 
more susceptible material from dropping 
down into the grooves, while the less sus 
ceptible material drops into the grooves and 
is progressed longitudinally of the same by 
the mechanical action of the table. 

In the practical operation of the appara 
tus it is found that when worked to its 
capacity, which seems to be limited only by 
the capacity of the 'grooves to carry off the 
gangue material, there is a tendency of the 

70 

8. 

90 

00 

33 

( 

& 

3. 



4. 

gangue material to entangle and carry down 
With it against the action of the magnetic 
field, a small percentage of the more sus 
ceptible material, and having once been 
forced down into the grooves such material 
is liable to be progressed and discharged 
With the gangue. The present invention, 
however, provides a means whereby this 
malrial is effectually recovered, inasmuch 
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as the gangue material is elevated out of 
the grooves and into the plane of the mag 
netic terminals during its progress along 
the grooves and when it is still in position 
to be dropped into other grooves and pro 
gressed to the proper point of discharge. 
This elevation of the gangue material with 
any of the more susceptible material gives 
the mixture what might be termed a re Washing, and leaves the more susceptible 
material supported in the magnetic field, for 
with the magnetic terminals and will there 
after be supported above the grooves in posi 
tion to flow or travel transversely of the 
rifles. 

Referring particularly to the lower por 
tion of Fig. 2 of the drawings, it will be 
seen that any gangue material traveling 
along the grooves in the portion I of the 
rifled area will be elevated out of the 
grooves at a point where it will be deposited 
in the grooves of the portion I, and the 
material traveling in the grooves of the por 
tion I will be elevated at a point where it 
will be deposited in the grooves of the por 
tion I. The material traveling in the 
grooves I will be elevated to the plane of 
the table surface and will flow off as gangue 
material down over the extension Linto the 
outer or gangue trough D*. The middlings, 
it is found, will flow in a zone which is sub 
stantially coincident with the narrower 
bridge or extension L and will be conduct 
ed by it into the middlings trough D', while 
the concentrate will be deposited in the con 
centrate trough D in a zone which is to the 
left of 
Fig. 2. . . 
The table is preferably given a slight in 

clination from the head motion end up 
wardly toward the gangue discharge end, 
thus producing a tendency of the water to 
flow from the gangue discharge end toward 
the ore feed end, or in a measure in opposi 
tion to the direction in which the gangue 
travels by reason of the table movement. 

the bridge or table extension L' in 

It is obvious from the foregoing that the 
inclined ore supporting surfaces in the 
grooves may be variously arranged without 
departing from the present invention, and 
in some instances it is found desirable to 
form the grooves and bars by milling plates 
of magnetic metal from end to end, and in 
serting filling pieces with inclined faces 

1,145,046 

thereon, as shown, for example, in Fig. 4, 65 
where the inclined surfaces are on filling 
blocks which are inserted in the grooves at 
appropriate points. - 

aving thus described my invention, what 
I claim as new and desire to secure by Let 
ters Patent of the United States, is: 

1. An ore concentrator embodying a table 
on which stratification aid separation is ef 
fected, rifle bars having magnetic terminal 
edges mounted in the table, with grooves be 
tween said bars having ore supporting sur 
faces therein inclined to elevate the ore 
traveling in the grooves, up to the plane of 
the terminal edges of the bars. 

2. An ore concentrator embodying a table 
on which stratification and separation is ef. 
fected, rifle bars mounted in the table and 
having magnetic terminal edges, with 
grooves between said bars having ore sup 
porting surfaces inclined upwardly to ele 
vate the ore traveling in the grooves up to 
the plane of said terminal edges, the in 
clined surfaces in different grooves termi 
nating at different distances from the dis 
charge edge of the table, whereby ore ele 
vated out of one groove will be deposited in 
another at a point nearer the discharge edge. 

3. An ore concentrator embodying an in 
clined table on which stratification and 
separation is effected, rifle bars on the table 
extending at an angle to the plane of in 
clination of the table, with grooves between 
said bars having ore supporting surfaces in 
clined upwardy in the direction of travel of 
the material in said grooves to elevate the 
ore up to the plane of the top of the bars, 
whereby the ore so elevated will be depos 
ited in a succeeding groove in the direction 
of the inclination of the table. 

4. An ore concentrator embodying a table 
on which stratification and separation is ef. 
fected, rifle bars having magnetic terminal 
edges mounted in the table, with grooves be 
tween said bars arranged in groups of dif 
ferent lengths with means for elevating the 
ore traveling in the grooves of shorter 
length, whereby it will be deposited in the 
grooves of greater length. 

5. An ore concentrator embodying a table 
on which stratification and separation is ef 
fected, and rifle bars mounted therein and 
spaced to form intermediate grooves, said 
grooves having bottom ore supporting sur 
faces inclined upwardly toward the dis 
charge ends of the grooves, whereby the ore 
traveling in the grooves will be elevated into . 
the plane of the edge of the bars, and means 
for creating a magnetic field with the lines 
of magnetic force converging to the edges of 
the bars, substantially as described. 

6. An ore concentrator embodying a table 
on which stratification and separation is ef 
fected, rifle bars having magnetic terminal 
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edges mounted in the table, with grooves be 
tween said bal's having their bottom ore Sup 
porting surfaces inclined upwardly toward 
the discharge ends of the grooves at a rela 
tively slight angle, the terminal portions of 
said ore supporting surfaces being inclined 
upwardly at a relatively sharp angle where 
by the ore traveling in the grooves will be 
gradually elevated as it progresses and 
finally lifted into the plane of the magnetic 
edges of the bars by the abruptly inclined 
portions of the surfaces. 

7. An ore concentrator embodying a table 
on which stratification and separation is ef 
fected, rifle bars of magnetic material 
mounted in the table with grooves between 
said bars having ore supporting surfaces in 
clined upwardly toward the discharge end 
to elevate the ore into the plane of the edges 
of the bars, said bars and grooves being ar. 
ranged in groups of different lengths with 
the bal's and grooves of shortest length re 
note from the discharge edge of the table 
and the bars and grooves of greatest length 
in proximity to the discharge edge of the 
table, whereby material discharged from the 
grooves of one group will travel into the 
grooves of another group in its progress 
toward the discharge. 

S. In an ore concentrator, the combina 
tion with means for creating a magnetic 
field embodying top and bottom field mag 
nets, each having two elongated pole pieces 
of opposite polarity, the pole pieces of the 
top and bottom magnets being arranged op 
posite to each other, whereby intense mag 
netic fields are created between them, of a 
reciprocatory table on which stratification 
and separation is effected mounted in the 
magnetic field between each of the opposed 
pole pieces said table embodying rifle bars 
of magnetic material With terminal edges to 
which the lines of magnetic force converge, 
and means for reciprocating said table, and 
means fol' feeding ore to be sepal'ated to the 
table between the pole pieces of the top 
Inagnet and means near the outer sides of 
Said sole pieces for receiving the separated 
O'e. 

9. in an ore concentrator wherein separa 
tion and concentration is effected in a dense 
magnetic field, an ore supporting and sepa 
rating surface embodying rifle bars of mag 
netic naterial laying their upper edges 
l'ounded on the side toward which the ore 
travels acroSS Said edges, whereby the ore 
travels through a field of decreasing density 
over each bar. 

i0. In an ore concentrator, the combina 
tion. With a magnet having a pole piece with 
an inclined under face, of an inclined ore 
Supporting and separating table in proxim 
ity to the under face of the pole piece, said 
Éable ein bodying rifle bars of magnetic ma 

s 

terial with grooves therebetween, each of 
said bars being formed with its upper ore 
supporting edge face inclined at a greater 
angle than the inclination of the face of the 
pole piece, whereby ore supported by the 
rifle bar edges will travel across the same 
through a field of decreasing magnetic 
density. 

11. In an ore concentrator, the combina 
tion with a magnet having a pole piece with 
an inclined under face, of an inclined ore 
supporting and separating table in prox 
imity to the under face of the pole piece, 
said table embodying rifle bars of mag 
netic material with grooves therebetween, 
each of said bars being formed with its 
upper ore supporting edge face rounded 
at a greater inclination than that of the face 
of the pole piece, whereby ore supported by 
each rifle bar edge will travel across the 
same through a field of decreasing magnetic 
density. 

12. In an ore concentrator, the combina 
tion of an inclined table on which separa 
tion and stratification of the ore mixture is 
effected, means for creating a magnetic field 
in the path of the mixture, the material of 
greater magnetic permeability being sup 
ported in the effective area of the magnetic 
field, and means for successively bringing 
the material of lesser magnetic permeability 
into and out of the effective area of the mag 
netic field in lines deviating from the direc 
tion of normal gravital flow, to divide the 
ore mixture into grades whose characteris 
tics are different degrees of magnetic per 
meability. 

18. In an ore concentrator, the combina 
tion of an inclined table on which separa 
tion and stratification of the ore mixture is 
effected, means for creating a magnetic field, 
portions of the table lying within the effec 
tive area of the magnetic field, the material 
of greater magnetic permeability being Sup 
ported in the effective area of the field, and 
means for causing the material of esser 
magnetic permeability to travel successively 
over said portions in lines deviating from 
the direction of normal gravital flow to 
bring said material into and out of the effec 
tive area of the magnetic field and divide 
the ore mixture into grades whose character 
istics are different degrees of magnetic per meability. 

14. In an ore concentrator, the combina 
tion of an inclined reciprocatory table on 
which separation and stratification of the 
ore mixture is effected, means for creating 
a magnetic field on the table, whereby the 
material of greater magnetic permeability 
is supported in the effective area of the field 
and advanced in a direction substantially 
transyerse to the general direction of recip 
rocation of the table, the material of lesser 
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magnetic permeability moving substantially, the ore mixture into grades whose charac 
in the direction of reciprocation of the table, teristics are different degrees of magnetic 13 
and means for successively bringing the ma- permeability, substantially as described. 
terial of lesser magnetic permeability into 

5 and out of the effective area of the magnetic JOSEPH WEATHERBY. 
field in lines deviating from the direction of Witnesses: 
normal gravital flow, whereby continued ELwooD. D. C. Ross, 
operation of the concentrator acts to divide G. P. YETTER. 
Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents, 

Washington, D.C.’ 


