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UNITED STATES PATENT OFFICE.

ROBERT L. MARTIN, JR., OF PITTSBURG, PENNSYLVANIA, ASSIGNOR TO
 THE PITTSBURGH COAL WASHER COMPANY, OF PITTSBURG, PENNSYL-

VANIA, A CORPORATION OF PENNSYLVANIA.

COAL-WASHING APPARATUS.

No. 804,488.

specification of Letters Patent.

Patented Nov. 14, 19085.

Application filed May 15, 1905, Serial No. 260,474,

To all whom Tt may concermn.:

Be it known that I, Rosrrr 1. MARTIN,
Jr., a citizen of the United States, residing at
Pittsburg, i the county of Allegheny and

5 State of Pennsylvania, have invented certain
new and useful Improvements in Coal-Wash-
ing Apparatus, of which the following is a
specification, reference being had therein to
the accompanying drawings, forming part of

1o the specification, In which—

Ifigure 1 1s a vertical longitudinal sectional
view through my improved coal-washing ap-
paratus, indicated by the line 1 1 of the plan
view of HKig. 2." Fig. 2 18 a plan view of the

15 apparatus. Iig. 3 1s a vertical sectional
view of the lower portion of the apparatus
on the hne 111 1] of Fi1g. 2. Kig. 4 15 an en-
larged sectional view of the jig-tank and jig,
showing the actuating mechanism for the
20 ]ig and its valves, the jig being shown at the
limit of its downward travel, the valve open-
ings having just been closed. Hig. 51s a ver-
tical sectional view on the line V V of Iig. 4.
g, 6 1s a view similar to Ifig. 4, showing the

25 jig at the limit of its upward travel, the valves
having been just opened. Ifig. 7 18 a plan
view of the driving mechanism of Ifig. 6.

Fig. 8 is a horizontal sectional view on the
line VIII VIII of Fig. 6, showing the jig-

30 valves opened. Fig. 9 1s a perspective de-
tail view of a portion of the movable valve-
plate of the jig. Ifigs. 10 and 11 are sec-
tional views at right angles to each other,

showing a modified construction of valve-

35 shifting mechanism.

My mvention relates to improvements in
coal or ore washing machinery or apparatus
wherein the coal is washed 1n a reciprocating
jig arranged to be moved vertically within a

40 Jig-tank, the coal being separated from the
heavier impurities, as slate, sulfur, &c., by
the Hoating action of water carrying the coal

over into a settling-tank, the impurities fall-.

ing by gravity to the bottom of the jig. The
15 present Invention refers }?artioulaﬂy to the
means for opening and closing the bottom

of the jig at the end of its upward and down-
ward stroke, respectively, and to an im--
proved valve construction adapted to main-
so tain free circulation-openings for the water
through the bottom of the jig during prac-
tically its entire downward stroke and to
close the bottom openings during practically

the entire upward stroke of the jig. The
construction provides means for positively
opening and closing the valves of the jig-bot-
tom, so as to insure certainty of operation,
while providing for the passage of an ample
volume of water upwardly through the con-
tents of the jig on its downward stroke and
preventing the backward escape of such wa-
ter on the upward stroke, thereby carrying
the water and contents in a floating condi-
tion to facilitate their outward passage from
the jie-tank to the settling-tank.

Referring now to the drawings illustrat-
ing the invention, 2 represents a dry coal-bin
to which coal is delivered in any suitable
manner, as by an elevator 3, the bin 2 being
located at a suitable elevation above and in
convenient proximity to the jig-tank 4, mto
the jig 12, in the upper portion of which coal
is delivered, preferably by gravity, through
a suitable opening at the base of the coal-bin.
Adjacent to the jig-tank, and preterably at
one side thereof, is a slate-tank 5, to which
slate and other impurities discharged from
time to time from the bottom of the jig are

conveyed, an inclined bottom 6 of the jg-

tank sloping toward the slate-tank, as shown,
while a suitable elevator or conveying mech-
anism 7 conveys away the slate from the slate-
tank to any suitable point of discharge.

8 is the settling-tank, into which the
washed coal is discharged over from the jig
by the buoyant action of the water, which
carries it through a suitable chute or opening
communicating between the jig-tank and the
settling-tank. In the construction shown
in the principal figures of the drawings circu-
Jation from the water backwardly from the
settling-tank 8 to the jig-tank 4 1s provided
for by a communicating conduit 9, commu-
nicating hetween the settling-tank and the
slate-tank, from whence, through a similar
conduit 10, the water passes inwardly to the
jig-tank underneath the jig, said opening be-
ing provided with a flap-valve 11, arranged
to close the conduit 10 against back flow of
the water on downward motion of the jig, but
to freely open to admit a supply of water
upon up-travel thereof. By this construc-
tion the water is so confined that 1t will pass
upwardly through the open parts of the jig
upon its downward travel, as stated.

12 is the jig, consisting of a rectangular
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framework of any suitable construction pro- | cross- shafts 22 and connécted by pitmen 23

vided with suitable guiding-bearings 13, ar-
ranged to make an appmum%tely water-
16’111; fit around its sides within a correspond-

with the jig, preferably at the four opposite
COTNErs or aloncr the sides adjacent to the
ends. The levers 21 are provided with lon-
gitudinal slots 24, engaged by the crank-pins

5 ing surrounding bearing 14, located in the 70
inner portion of the jig- tanh sald bearings 55 of cranks or crank-disks 26, all of said
being conveniently made of ca%t—metal lates | cranks being driven together by means of
hmrmfr finished meeting surfaces. ]..L\telm— sultable gearing 27 28 from & main shaftt 29,
ing across the area of the i 11g between 1ts top | driven by a belt or sprocket gearing from any

ro and bottom is an inclined primary floor or | suitable source of power. B}T thls arrange- 75
bottom 15, of perforated metal, woven wire, | ment it will be seen that the rotation of the
~or other suitable construction hawnﬂ suffi- | cranks is such as to impart the same move-
cient strength to suspend the body of coal | ment to each lever 21, and by reason of the
contained in the upper portion of the jig and | slotted engagement of the crank-pins there-

15 providing a multiplicity of closelv—ad acent | with a variable stroke is imparted to the Jig, 8o

20

smadll pelfm ations or openings adapted to
permit a free copious upward circulation of
wateras the jigdescends. Belowsald primary
bottom 15 1s a secondary bottom 16, conven-
lently made of a casting secured to the lower
portion of the jig in any suitable manner, as

‘bylaterally-arranged flanges, as shown in I Flo

5, “said botfto:
openings or

n bonw pr ovided with a series of
ports 1/ through which the wa-

along underneath the side edges of the jig

“and held thereto by bolts In any suitable

Sliding

so that 1ts upward travel i1s comparatively
slow and 1ts downward travel comparatively
fast, owing to the actuating relation of the
cranks engaging the slots at different dis-
tances from the fulcrum- -bearings 22. The
upward travel by reason of such ari ange-
ment occupies a considerably greater fime
than the downward travel, ther eby’ securing
the advantageous results due to quick pres-

down str okes, respectively, to suit conditions

of use and apphmtmn |
For the purpose of shifting the shding

25 ter may freely flow into the interior of the | sure against The water in the jig-tank and a 9o
J1g upwar dl}r when these openings are un- | compar atwelv slower upward rise. This
covered. Shdmﬁ'l}, mounted beneath said | construction is substantially the same as
bottom plate 16 is a similar plate 18, slid- | shown and described in the above applica-
imngly mounted 1n suitable bearings 19 con- | tion referred to and may be utilized i vary-

30 vemenﬂv made of angle form and bolted ing degrees and proportions of the up and 93

manner, as shown in Fig. 5. plate
18 is so arranged that it may be moved for- | valve-plate 18 in conformity with the periods

35 ward or back 1011g1tud11mﬂy of the jig or lat- | of travel of the jig this plate 1s provided with 100
erally, it desired, and 1s provided With a se- upwardly - projecting arms or lugs 30, ex-
ries of openings 20, adapted in one position | tending through- plate-16 or suitable slots
of the plate, as shown in Fig. 6, to register therein and connected by bars 31 or other-
with openings 17 of the stationar v phte 16 | wise with one or more crank-arms 32, se-

40 and when shifted, as in Fig. 4, to entirely | cured to a rock-shaft 33, mounted on bear- ros

cover said openings 17, so as 60 practically
seal the bottom of the ] ]w against passage of
water.
plate 18 may be performed 1 any conven-

The operation of movino' the sliding

Ings 1n the inner side of the jig, as clearly
shown in Figs. 4 and 5. For the purpose of
intermittently partially rotating shaft 33
and of shifting the valve-plate 18 I provide a

45 lent manner similar to the operation of a | supplemental crank-arm 34, connected by a 110
slide-valve; but for the purpose of securing | pitman 35, preferably ad ustable as to
the most eflicient results in the present in- length, by means of a turnbuclde with a ter-
vention 1t is desirous that the valve-plate | minal element adapted to be engaged by a
shall be suddenly shifted to uncover the cir- | portion of one of the. levers 21 at the termi-
50 culating-openings i1mmediately before the  nation of its up-and-down stroke, respec- 115
jig commences to descend and shall be again | tively, as in the principal figures of the draw-
‘shifted to close said openings 1111111<3dlate1y mgs, or to make contact with an upper and
before the jig commences to ascend, as has | lower abutment, as in Ifigs. 10 and 11. For
been already stated. For the purpose of se- | this purpose 1 have provided a slotted link
55 curing these movements I have provided the |- 36, connected with pitman 35 i any suitable 120
actuating mechanism shown in the drawings | manner, as at 37, said link being provided
arranged to shift the plate at the terminating | with abutting terminals 38, preferably ad-
of the up and down strokes, respectively, m | justable by means of temper screws 39,
contormity with the oper atlon of the jig-ac- | whereby their impact-facesmaybe aceur atel}
60 tuating mechanism. set or adjusted. One of the levers 21 is pro- 125
The jig-actuating mechanism is substan- | vided at its terminal with a wrist-pin 40, en-
tially stmilar to that shown in my prior ap- | gaging the arc-like slot 41 of link 36, prefﬂ—
plication for similar apparatus filed February | ably by means of a shding box 42, adapted
4, 1905, bearing the Serial No. 244,072, and | to make square abutting contact with the
65 consists of levers 21 , prvotally mounted upon | termimals 38. When these abutments are 130
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properly set, it will be seen that at or imme-
diately before the termination of the up-and
down stroke of the jig the block 42 will come
imto contact with the terminal bearing por-

tion of the link and will suddenly shift it

either upwardly or downwardly, according
to the directions of travel, imparting a cor-
responding quick closing or opening move-
ment to valve-plate 18. It will be under-
stood that the link itself is carried upwardly
and downwardly at the upper end of pitman
35 in opposite directions to the travel of
wrist-pin 40 and its box 42 and that the link
1s made sufficiently long to provide for such

relative movement of both of these mem- |
bers and that the shifting action of the plate

1s accomplished as much by the movement of
the link 1tself being impeded by the opposing

wrist-pin and box as by the positive actuat-

ing Torce of the wrist-pin itself. These fea-
tures of the construction should be accu-
rately designed to provide for the exact point
of contact and required travel of the valve-
plate and are within the province of the
builder or designing engineer. The adjust-
able bearings 38 by means of their temper-
screws 39 will, however, compensate for con-
siderable variation in the accuracyof the link.
Substantially the same results may be ac-
complished by merely arranging stationary
abutments, preferably adjustable, in the
path of a terminal knocker device carried at
the upper end of the valve-plate-actuating
prtman 35, arranged to engage such terminal
mmmediately before the termination of the up-
and-down stroke, respectively, of the jig,
thereby utilizing the movement of the jig
1tsell to accomplish the shifting of the valve
mdependent of the link 36 or other corre-
sponding means. In Figs. 10 and 11 I have
shown a stationary frame 36’, secured to the
framing above the jig at one side, provided
with a vertical slot or slideway 417, in which
15 mounted a sliding terminal block 42/, se-
cured upon the upper end of the pitman 35
and adapted to make abutting contact with
terminal blocks 38', preferably adjustable by
means of temper- screws 39’.  The terminal
block 42" may, however, merely abut against
the top and bottom of frame 367, assuming
that the exact amount of travel of the jig
and valve-plate is determined and no adjust-
ment is required. With either arrangement
there 1s sufficient friction to maintain the
vertically-moving portions of the mechan-
st In a raised position independent of
oravity.

Theoperationof the apparatus will be read-

1ly understood from the foregoing descrip-
tion, the washed coal passing over to the set-
thng-tank, from which it is removed by the
elevator. The jigis provided with a suitable

gate-controlled opening 43, by which the slate
and other impurities may be released from
time to time.

Various changés or modifications may be
made 1n the design, proportions, or various
details of construction by the skilled me-
chanic; but all such changes are to be con-
sidered as within the scope of the following
claims.

What I claim is—

1. A coal-washing jig comprising a verti-
cally-reciprocable framework provided with
a primary bottom of perforated material and

a secondary bottom having openings there-

through, with a slide-valve adapted to open
and close said openings, substantially as set
forth. | -

2. A coal-washing jig comprising a frame-
work provided with a primary bottom of per-
forated material and a secondary bottom hav-
ing openings therethrough, means for verti-
cally reciprocating the jig, a slide-valve con-
trolling said openings, and means for open-
ing said valve at the termination of the up-
ward stroke and closing it at the termination
of the downward stroke, substantially as set
forth. -
3. In coal-washing apparatus, the combi-
nation with a vertically - movable jig pro-
vided with water-circulation openings, valves
for said openings, and means for vertically
reciprocating the jig; of means for posi-
tively opening and closing said valves at the

termmation of the upward and downward

stroke respectively, substantially as set
forth.. |

4. In coal-washing apparatus, the combi-
nation with a vertically - movable jig pro-
vided with water-circulation openings, open-
ing and closing valves therefor, and means
provided with a shifting pitman for posi-
tively actuating said valves; of a contacting
abutment arranged to engage the pitman at
the termination of its stroke, substantially
as set forth. .

5. In coal-washing apparatus, the combi-
nation with a vertically -movable jig pro-
vided with water-circulation openings, open-
mg and closing valves therefor, means for re-
ciprocating the jig, and means provided with
a shifting pitman for positively actuating
said valves; of contacting abutments ar-
ranged to engage the pitman at the termina-
tion of the upward and downward stroke re-
spectively, substantially as set forth.

6. In combination with a vertically-recip-
rocating jig provided with water-circulation

openings and valves therefor: mechanism

tor shifting the valves consisting of an actu-
ating element mounted upon and recipro-
cable with the jig, and an abutment ar-
ranged 1n. the path of travel of said element,
substantially as set forth. |

7. In combination with a vertically-recip-
rocating jig provided with water-circulation
openings and valves therefor: mechanism
for shifting the valves consisting of an actu-

| ating element mounted upon and reciprocable
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with the jig, and an adjustable abutment ar-
ranged in the path of travel of said element,
substantially as set forth. .

8. In coal-washing apparatus, the combi-
nation with a vertically - movable jig pro-
vided with water-circulation ports, opening
and closing valves therefor, and means pro-
vided with a shifting pitman for positively
actuating said valves; of contacting abut-
ments arranged to engage the pitman at the
termination of the upward and downward
stroke respectively, with means for adjusting
said contacting abutments, substantially as
set forth. | |

9. The combination with a vertically-re-
ciprocating jig provided with a bottom hav-
ing water-circulation ports and opening and
closing slide-valves therefor; of mechanism
arranged to vertically reciprocate the Jig,
and mechanism arranged to open and close
the valves in operative engagement with said
mechanism, substantially as set forth.

10. A reciprocating jig provided with a
bottom having water - circulation openings
and a sliding plate having corresponding
openings, shifting-lever mechanism for the
sliding plate provided with a vertically-ar-
ranged pitman, and means providing an
abutting contact for said pitman at the ter-
mination of the up-and-down travel of the
jig, substantially as set forth.

11. A reciprocating jig provided with a-
hottom having water - circulation openings
and a sliding plate having corresponding

804,488

openings, shifting-lever mechanism for the
sliding plate provided with a vertically-ar-
ranged pitman, & link connected with the pit-
man, and an actuating-lever for the jig ar-
ranced to make abutting contact with the
link, substantially as set forth. -

12. A reciprocating jig provided with a
bottom having water - circulation openings
and a sliding plate having corresponding

openings, shifting-lever mechanism for the

sliding plate provided with a vertically-ar-
ranged pitman, a link connected with the pit-

‘man and provided with adjustable contact

abutments, and an actuating-lever for the
jig arranged to make contact with said abut-
ments, substantially as set forth.

13. A reciprocating jig' provided with a
hottom having water - circulation openings
and a sliding plate having corresponding
openings, shifting-lever mechanism for the
sliding plate provided with a vertically-ar-
ranged pitman, a link connected with the pit-
man and provided with adjustable contact
abutments, and an actuating-lever for the
jiie provided with a wrist-pin and block en-
cacing a slot. of the link and arranged to
malke contact with said abutments, substan-
tially as set forth.

In testimony whereof 1 afhix my signature
in presence of two witnesses.

ROBERT L. MARTIN, Jr.

Witnesses:
Cuas. S. LEPLEY,
(. M. CLARKE.
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