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UNITED STATES PATENT OFFICE. 
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SPECIFICATION forming part of Letters Patent No. 556,739, dated March 24, 1896. 
Application filed September 24, 1894 

To old, whom it may concern: 
Beit known that I, ECKLEY B. COXE, a citi 

Zen of the United States, residing at Drifton, 
in the county of Luzerne and State of Penn 

5 sylvania, have invented certain new and use 
ful Improvements in Apparatus for Jigging 
Coal, of which the following is a specification. 
This invention relates to apparatus for jig 

ging coal and other minerals, the object of 
1 O my present invention being, primarily, to fur 

Inish an improved jigging plant or apparatus 
adapted for automatically carrying on suc 
cessive jigging operations, and by means of 
which a proportion of coal of extra purity and 

15 of the highest marketable value, but of rela 
tively small quantity as compared with the 
entire amount in the mass, may be first sepa 
irated out from a mixed mass of mined mate 
rial, comprising pure coal, medium-grade or 

2o partially-pure coal, and slate and bony coal, 
then to separate out the medium-grade or 
partially-pure coal or the entire amount of 
marketable coal remaining in the material af 
ter the first separating operation, and finally 

25 discharging the slate and bony coal, or the 
residuum of the preceding separating opera 
tions, practically free from marketable coal, 
to thereby not only secure a larger output of 
marketable coal from a given quantity of 

3o coal, but also effect a better assortment of the 
coal according to grade and purity. 
In the drawings accompanying and form 

ing a part of this specification, Figure 1 is a 
plan view of a coal-jigging plant embodying 

35 my, present invention, parts thereof being 
broken away. Fig. 2 is a front elevation, 
practically in sections, of said jigging plant 
as seen from the hand in Fig. 3. Fig. 3 is a 
sectional side elevation of the same as seen 

4o from the right hand in Fig. 2. Figs. 4, 5, 6, 
and 7 are sectional side views of the discharge 
end of the four successive jigs, which in this 
instance comprise the total number of jigs 
in the jigging plant and are designated as 

45 “first jig,” “second jig,” “third jig,” and 
“fourth jig.” respectively, said four views 
illustrating the construction and arrange 
ment of the relatively large and small dis 

, Serial No. 523,892, (No model.) 

uum resulting from the jigging operation in 5o 
the several jigs comprising the plant. 

Similar characters designate like parts in 
all of the figures. 

In the preferred embodiment of my inven 
tion herein shown and described the jigging 55 
plant or apparatus comprises a plurality of 
two or more successive non-communicating 
jigs having feldspar or analogous beds of 
successively-increased thicknesses or resist 
ances, respectively, adapted for supporting a 6o 
mass of material to be treated, and each of 
which jigs has an upper and lower discharger 
of relatively different discharging capacities, 
the upper one of which is located above the 
feldspar bed, and the lower one of which is 65 
located below the supporting-surface of said 
feldspar bed; means embodying a recipro 
catory plunger in connection with each jig 
and adapted for forcing water through and 
agitating the mass of material to separate the to 
marketable coal from the slate and bony coal; 
an elevator or conveyer in connection with 
each upper dischargel', and a conveyer appa 
ratus in connection with the lower dischargers 
of the several jigs and adapted for collecting 75 
and carrying the residuum discharged from 
the entire series of jigs to one jig to be re 
treated, as will be hereinafter more fully de 
scribed. 
The several jigs comprising the plant, which So 

are herein shown as four in number and are 
designated by “first jig,” “second jig,” “third 
jig’ and “fourth jig,” respectively, consist 
each of a Water-tank 2 open at its upper side, 
as shown at 3, and transversely divided for a 85 
portion of its depth, at or near the center 
thereof, by a vertical partition 4 to thereby 
form two principal chambers or compart 
mentsin communication with one another and 
designated by E and E", respectively, the one, go 
E, constituting a receiving-chamber for the 
material to be jigged, which material will in 
practice be supported upon a feldspar bed, as 
B or B', which in turn is supported upon a per 
forated floor 5, which is secured to the sides of 95 
the chamber E, while the other chamber, E', 
constitutes a pressure-chamber in which a re 

chargers for the nuarketable coal and resid- ciprocating plunger 6 works to force the water 
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contained in said chamber and below the feld 
spar bed upward through said bed and the 
material supported thereon, which plunger 
will be actuated in any usual or suitable 
ale. 

The Several jigs comprising the plant will 
each, in a general Way, coincide substantially 
in construction with the jigs now employed 
for separating broken mine-coal by the old 
method and Will be provided with the usual 
means (not shown) for supplying thereto the 
material to be treated, which is generally sup 
plied direct from the coal-screens. 

In the present organization I employ a plu 
rality of successive co-operative but prefer 
ably non-communicating jigs, two or more of 
which have relatively different separative ca 
pacities and one of which jigs is so related in 
its operative connection with the other jigs 
of the series as to automatically receive and 
retreat the entire residue, consisting of the 
partially-pure coal and slate and bony coal 
discharged from the other jigs of the series, 
as will be hereinafter more fully set forth. 
As a means for securing relatively different 

separative capacities in the successive jigs, 
So, as to separate out a predetermined portion 
of the mass of material at each successive sep 
arative operation, and thereby effect an as 
sortment according to quality or grade, I have 
provided each of the successive jigs with an 
upper and lower discharger of relatively dif 
ferent capacities, and have so constructed the 
upper and lower dischargers of the successive 
jigs that the capacities of the upper and lower 
dischargers of one jig are different from the 
capacity of the upper and lower dischargers 
of the other jig or jigs, and I have also pro 
vided the successive jigs with feldspar beds of 
successively-reduced thicknesses, respect 
ively, so that the successive feldspar beds of 
the successive jigs permit, respectively, a suc 
cessively-increased quantity of material to 
pass through the same, all of which will be 
hereinafter more fully described. 

In the drawings I have shown the plant 
comprising four successive jigs, (designated 
by “first jig,” “second jig,” “third jig,” and 
“fourth jig,” respectively,) the three first jigs 
of which will each have an upper and a lower 
discharger, (designated by D and D', respect 
ively,) the upper one, D, of which is of rela 
tively large capacity as compared with the 
lower one, D', and the fourth jig will have an 
upper and a lower discharger, (designated by 
D° and D.) the upper one, D°, of which is of 
relatively small capacity as compared with 
the lower one, D. In this organization the 
upper dischargers of the first three jigs will 
have substantially the same capacity rela 
tively to each other, and the lower dischargers 
thereof Will have the same capacity relatively 
to each other, and the upper discharger of 
the fourth jig will have a relatively small ca 
pacity as compared with the capacities of the 
dischargers of the three preceding jigs, and 
the lower discharger of the fourth jig will 

have a relatively larger capacity as compared 
with the lower dischargers of the first three 
jigs, for purposes hereinafter more fully set 
forth. 
The first three jigs each have a relatively 

thick feldspar bed B, adapted for supporting 
the material to be treated and adapted for 
permitting in a given length of time but a 
relatively small quantity of the mass of Ima 

75 

terial, or that part of the material comprising 
the partially pure coal and slate and bony 
coal, to pass through the same, whereas the 
fourth jig, which is adapted for treating the 
entire residuum of the first three jigging op 
erations, has a relatively thin feldspar bed 
B', adapted for permitting in the same length 
of time a relatively large quantity of the mass 
being treated in said jig to pass through the 
S80. 
As will be seen by reference to Figs. 3, 4, 

adapted for carrying off the marketable coal 
separated from the mass of broken mine-coal 
supported upon the feldspar beds, are located 
with their receiving ends considerably above 
the upper surface of the feldspar beds, and 
will in practice be located somewhat above 
the normal surface line (designated by h) of 
the material being jigged, and the lower dis 
chargers are located with their receiving ends 
below the upper surface of the feldspar bed, 
they being herein shown on a level with the 
floors supporting said beds. These lower dis 
chargers will usually consist of pipes having 
their receiving ends 8 terminated within the 

minating outside of and near the bottom of 
the jigs proper, theinlet-openings to said dis 
chargers being opened or closed more or less 
to increase or decrease the discharging ca 
pacity of the dischargers by means of a cult 
off or gate 9, which may be operated from the 
outside of the jig in any suitable mannel 
through the medium of the operating-rod 10, 
bell-crank 11, and gate-connecting rod 12, as 
will be understood by reference to Fig. 3 of 
the drawings. 
The lower dischargers of the first three jigs 

lead to a common carrier-trough or conduit 
13, which receives and directs the residuum 
of the first three jigging operations to an ele 
vator, (designated in a general way by G.) 
which receives the said residuum frolin the 
first three jigs, carries it upward and dis 
charges it through a chute 14 into the receiv 
ing-chamber E of the fourth jig, as will be 
readily understood by reference to Figs. 1, 2, 
and 3 of the drawings. This elevator may be 
of any suitable construction and Organization 
for carrying out this operation, it being here 
in shown as comprising endless chains (shown 
in dotted lines) having a series of carrying 
buckets 15, which chains are carried over 
sprocket-wheels 16 carried by shafts 17 and 
driven through the medium of the belt lS 
(shown in dotted lines) extending over pull 
ley's 19 and 20, the one, 20, of which is car 

5, 6, and 7, the upper dischargers, which are 
go 
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ried by the discharger-actuating shaft 21, 
which shaftis driven from any suitable source 
of power (not shown) through the medium of 
the driving-pulley at the opposite end there 
of. It is desired to state in this connection 
that any suitable means for carrying the ag 
gregate residuum of the first three jigs to the 
fourth jig to be re-treated may be employed in 
lieu of that shown in the drawings. 
The upper dischargers for the several suc 

cessive jigs will, in the preferred form there 
of herein shown, each comprise an inclined 
receiving-trough 22, the lower receiving end 
of which terminates within and near the up 
per end of the agitating-chamber E of the 
jig, and the upper end thereof extends out 
ward practically in a horizontal plane, as 
shown at 23, to form a platform upon which 
the successively-elevated portions of the sep 
arated coal may temporarily rest to allow the 
water therein to drain back into the agitat 
ing-chamber E and until the next succeeding 

3 5 

40 

5 5 

Go 

portion of coalis elevated, which willforce the 
same outward and down the downwardly-in 
clined portion 24 of said discharging-trough, 
whence it will pass to a place of deposit, 
an endless drag or carrier-belt, extending over 
two sets of wheels 25 and 26, respectively, 
the one set, 25, of which is located contigul 
ous to the receiving end of the discharge 
trough and the other set, 26, of which is ad 
jacent to the discharging end of said trough, 
said belt having strips extending transversely 
of the trough and adapted for engaging the 
coal as it drops into the trough and for carry 
ing the same upward with a rapidity sufficient 
to remove the coal as fast as it is separated 
from the mass contained in the chamber E, 
and means for imparting a traveling move 
ment to said belt of a velocity corresponding 
with the separate capacity of the jig with 
which it is connected. This belt, it will be 
obvious, may be of any suitable construction 
for performing the functions set forth, al 
though in practice two Ewart link-belt chains 
having a series of flat metallic strips secured 
thereto will be employed, 
The upper dischargers of the first three jigs 

will each have a relatively large capacity and 
will, by relatively increasing the speed of the 
drag-belts thereof, be operated so as to carry 
off the relatively large quantity of material 
Separated by the first three jigging opera 
tions, and the upper discharger of the fourth 
jig Will have a relatively small capacity and 
will be operated by reducing the speed of the 
drag-belt, so as to carry off the relatively small 
Quantity of the material consequent to this 
last jigging operation. As illustrated in the 
drawings most clearly in Fig. 7, the lower 
discharger of the fourth jig conducts the re 
siduum of the last jigging operation, which 
comprises the slate and bony coal, to an in 
clined chute 30, which carries off said slate 

5 and bony coal to a suitable place of deposit. 
The operation of jigging broken mine-coal 

by my improved apparatus and method is as 
follows: The mass of broken mine-coal is sub 
stantially uniformly distributed through the 
feldspar beds of the first three jigs and is 
therein subjected to agitation by means of a 
water-blast through the medium of the recip 
rocating plungers, which causes a large per 
centage of the marketable coal to separate 
itself from the residuum or the slate and 
bony coal, and the purest coal, being of lighter 
specific gravity, will be raised to a point in 
the plane of the receiving ends of the upper 
dischargers, and, dropping upon the receiving 
end of the discharge-troughs, will be carried 
by the drag-belts thereof up the inclined 
troughs to the platforms at the upper ends 
thereof, where the coal will form a pile, the 
Water draining backdown theinclined troughs 
into the jigs. As each successive quantity of 
coal is brought up by the discharger, it pushes 
the corresponding quantity, which has been 
drained off and which rests upon the plat 
forms 23, off the other side of said platforms, 
whence it slides to a suitable place of de 
posit. During this operation the partially 
pure coal, bony coal, and slate have been pass 
ing through the successive feldspar beds and 
are being discharged by the lower discharg 
ers in Successively-increased quantities, i.e- 
spectively, into the common carrier or chute 
14, whence they are carried to and upon the 
relatively thin feldspar bed of the fourth jig, 
which has a separative capacity of relatively 
reduced ratio as compared with the capacities 
of the three first-mentioned jigs, owing to the 
relatively-reduced capacity of the upper dis 
charger and relatively-increased capacity of 
the lower discharger thereof. In this jig the 
residuum of the first three jigging operations 
is re-treated in a manner similar, but in a dif 
ferent ratio relatively, to the jigging opera 
tions first described which separate practi 
cally all of the marketable coal from the mass, 
which is relatively small as compared with 
the coal drawn off from the first jigging op 
erations, said coal being discharged through 
the upper discharger, which is of relatively 
small capacity, and the slate and bony coal 
during the separating operation passing with 
rapidity through the relatively thin feldspar 
bed and being discharged through the lower 
discharger of relatively large capacity, whence 
it is carried off, practically free of marketable 
coal, to any suitable place of deposit. - 
By the term “broken mine-coal' is meant 

the mine product after this has passed 
through the breakers and is made ready for 
jigging, and by the terms “pure coal” and 
“partially-pure coal' are meant, respectively, 
coal which is practically free from slate lumps 
and bony-coal, with a minimum amount of 
ash, and coal that has a medium proportion 
of slate and bony-coal and usually has a larger 
proportion of ash. 
Having thus described my invention, I 
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1. In a coal-jigging plant, one or more first 
jigs having permeable beds of substantially 
the same thickness and resistance, and each 
of said first jigs having an upper discharger 
of relatively small capacity, and a lower dis 
charger of relatively large capacity, located, 
respectively, above and below the supporting 
surface of the permeable bed thereof; in com 
bination with a second jig having a permeable 
bed of reduced thickness and resistance, as 
compared with the thickness and resistance. 
of the first jig or jigs, and also having an up 
per discharger of relatively small capacity, 
and a lower discharger of relatively large ca 
pacity, located, respectively, above and be 
low this permeable bed; and the upper and 
lower dischargers of the second jig being of 
different capacities from the upper and lower 
dischargers, respectively, of the first jig or 
jigs, substantially as described. 

2. In a jigging plant, two co-operatively 
connected jigs having permeable feldspar 
beds of different thicknesses and resistances, 
and each jig having an upper discharger of 
relatively small capacity, and a lower dis 
charger of relatively large capacity, located, 
respectively, above and below the normal Sup 
porting-surface of the bed of saidjig; and the 
upper discharger of the second jig being of 
relatively small capacity, as compared with 
the capacity of the upper discharger of the 
first jig, and the lower discharger of said sec 
Ondjigbeing of relatively large capacity, as 
compared With the capacity of the lower dis 
charger of the first jig; in combination with 
means, substantially as described, for carry 
ing the lower discharge of the first jig and de 
positing it upon the supporting-bed of the sec 
ond jig, substantially as described, and for 
the purpose set forth. 

3. In a jigging plant, a series of successive 
co-operating jigs having comparative, sepa 
rate capacities of a predetermined ratio, and 
adapted for automatically separating success 
ively reduced and predetermined quantities 
of pure and semipure coal from a mass of 
intermixed mined material, and said jigs hav 
ing permeable beds of successively-reduced 
thicknesses and resistances; and each jig also 
having dischargers above and below the nor 
mal supporting-surface of said bed; in com 
bination with means for forcing water through 
the beds of the successive jigs; and a carrier 
in direct connection with the lower discharg 
ers of, and adapted for conveying, the lower 
discharge of one or more of said jigs to, and 
discharging the same upon, the permeable 
bed of another jig, to be re-treated, substan 
tially as described, and for the purpose set 
forth. 

4. In a jigging plant, a series of successive 
co-operating jigs having comparative, sepa 
rate capacities of a predetermined ratio; and 
having means for successively and automati 
cally separating successively reduced and 
predetermined quantities of pure and semi 

pure coal from a mass of intermixed or broken 
coal; and each jig having a permeable bed, 
and also having an upper discharger of rela 
tively small capacity, and a lower discharger 
of relatively large capacity, located, respect 
ively, above and below said bed; in combina 
tion with a conveyer connecting two or more 
of said jigs, and adapted for automatically 
transferring the residuum from the lower dis 
charger of one or more of the successive jigs 
to, and depositing it upon, the permeable 
bed of another jig, to be re-treated, substan 
tially as described, and for the purpose set 
forth. 

5. In a coal-jigging plant, a first jig having 
a relatively thickfeldspar or analogous coal 
supporting bed, and having two dischargers 
of relatively different capacities, one located 
above, and one located below, the normal 
supporting-surface of said bed; and means for 
forcing water through the bed and the coal 
supported thereon; in combination with a 
second jig, having a relatively thin support 
ing-bed, and having two dischargers of rela 
tively different capacities, one located above, 
and the other below, the normal supporting 
surface of said bed; and means, substantially 
as described, for carrying the discharge from 
the lower discharger of the first jig to, and 
depositing it upon, the supporting-surface of 
the bed of the second jig, substantially as de 
scribed, and for the purpose set forth. 

6. In a coal-jigging plant, in combination, 
two successive co-operating jigs having com 
parative, separative passages of a predeter 
mined ratio, and having permeable material 
supporting feldspar beds of successively-re 
duced thicknesses and resistances, respect 
ively; two dischargers of varying capacities 
in connection with each jig, and located, one 
above, and the other below, the normal Sur 
face-line of the supporting-bed, and the upper 
discharger of one jig being of small capacity 
relatively to the other discharger of the other 
jig, and the lower discharger of the first-men 
tioned jig being of larger capacity, relatively 
to the lower discharger of the secondly-men 
tioned jig; a conveyer having its receiving 
end in communication with the lower dis 
charger of one jig, and having its discharging 
end located at the point above the material 
supporting bed of the other jig; means for 
operating said conveyer; and means for act 
luating said jig, substantially as described, 
and for the purpose set forth. 

7. In a coal-jigging plant, iri combination, 
two co-operatively-connected jigs having 
feldspar beds of different thicknesses, re 
spectively, and each jig having an upper and 
a lower discharger of relatively different ca 
pacities, located, respectively, above and be 
low the supporting-surface of the bed; means 
for forcing water through the supporting-bed 
of the two jigs, to separate and elevate, the 
lighter constituents of the material supported 
upon said bed; a conveyer in operative con 
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nection with the upper discharger of each jig; substantially as described, and for the pur 
reallS For ig E. eyes at pose set forth. 
relatively different velocities; and means, l r substantially as described, in position and ECKLEY B. COXE. 

5 adapted for conveying the lower discharge of . Witnesses: 
one jig to, and depositing it upon, the Sup- G. A. BRENCKMAN, 
porting-surface of the bed of the other jig, W. G. TANEY. 

  


