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To all whony it may conecern: .
Be it known that I, PETER C. FORRESTER,

of Wilkeson,in the county of Pierce and Ter-

ritory of Washington, have invented a new

and useful -Improvement in Machines for

Washing and Separating or Grading Coal,
which is also applicable to separate mineral

ores from refuse matter, and of which the fol-
lowing is a full, clear, and exact description.

My invention relates to improvements in a

class of coal or ore washing and separating ma- |
chines in which water is forced through the |

coal or ore and grading or separating effected

by the gravity of the material operated upon. _ B
cured to the projecting ends of the guide-

- T'he object of my invention is to provide a
compact, strong, and lieht machine for the
purpose designated, which will be capable ot
regulation with regard to grading or separa-
tion of the material operated upon.

With these objects in view my invention

- consists in certain features of construction

and combinations of parts, which will be here-
inafter described, and pointed out in the

elaims.

_ Reference isto be had to the accompanying
drawings, forming a part of thisspecification,

- 1in which similar letters of reference indicate
~corresponding parts in all the figures.
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- rated, the bolts passing through the thimbles,

~ ¥igure 1 1s a top plan view of my improved
separator, and Kig, 2 is a side elevation of the

same 1n section, taken on the line x «, Fig. 1.

IFig. 3 18 a transverse section in elevation,
taken on the broken line v y. (See Fig. 2.)

A represents the main chamber of the ma-
1Thisis preferably made of wood, and,

chine,
as shown in Fig. 2, it is given the form of an
inverted siphon, the outer wall ¢ and inner
wall 0 being curved concentrically to provide
a water-chamber with two short legs.

The leg portion A’ of the chamber A is of
sufficient length vertically considered to af-
ford a rectangular short receiver, in which a
plunger B is fitted to reciprocate a limited
distance, the bearing edges of the plunger
having water-tight contact with the sides of
the water-leg A’, | | -

As shown in Fig. 2, the plunger B is se
cured by bolts o to the transverse timbers B,
1The spacing-thimbles p, being inserted be-
tween the connected parts, hold them sepa-

| sides of the cross-timbers B/, near their ends,
the depending bracket-plates B* are fastened

by the bolts p’. The lower portions of these
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plates engage and are secured to the side

faces of the guide-bars G, which are pivoted
by their opposite ends r to the sides of the
main frame J of the machine.

By the attachment of the plunger to the

| guide-bars the travel of the latter named de-
| seribes an are of acivele, of which the guide-

bars are the radius and the pivoted point 7 of

said bars is the center of motion.
The reciprocation of the plunger

duced by two pitmen I, which are loosely se/

bars G by the wrist-pins {, the pitman ends

being made changeable in position to engage

the pins ¢ near the ends of the bars G, and
thus reduce the stroke of the plunger.

The lower ends of the pitmen I are pivoted
to the craunk-disks E, that are mounted on

6o

J"-..
.’.
.
:

B is 1}5:0-’{/% 5

7C

and secured to the ends of the shaft E/. Fast

and loose pulleys E? E® are placed on this
shaft, which is revolubly supported in proper
boxes E* and receives motion from the belt
E’ that engages a prime mover. (Not
shown.} | | _

At the side of the U}-shaped chamber A,
which is opposite the plunger B, a horizontal
screen-plate or diaphragm A* is placed on
top of the open leg of theé chamber. The
entire surface of the plate A?is perforated
at spaced intervals, these foraminations
being of proper size to pass water freely
through them and retain solid material
placed above the plate. Above the dia-

‘phragm-plate A*the transverse trough D is
This is open on its upper side and
has a guard-wall D’ on its side which 1S

located.

farthest removed from the center of the ma-
chine, a throat D? being formed between the
bottom of the trough and the diaphragm A~
At d the inclined wall d’ is attached, which is
secured to each side wall of the machine,and
in effect is a chute for the reception of waste
material which is being e¢jected from the ma-

chine, as will be further explained. Between

the inclined wall d’ and the cross-trough D
the conveyer-belt E is revolubly supported

on the drums e f, as shown in Fig. 2. The

series of spaced buckets v are secured upon

as shown in dotted lines. Upon the under | the flexible belt E, and are of proper size to
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- wheel ¢ na oL 1
e’ is jointed to connecting-rod e, which 18

20

riodical movement to the feed-roller..

elevate matelldl brouﬂ*ht into contaet W1th | waste nmterml thlouwh the throat Dz

them in a speedy manner. The upper and
larger drum e is supported on a shaft v, which

18 ,]oumaled on the frame J at each end and

on one extl emity of the shaft v the ratchet-
wheel ¢’ is mounted outside of the frame J
Upon the shaft v, near the ratchet-wheel ¢/,
the ratchet-bar e? is loosely mounted, said bar
having a pawl ¢? pivoted near its upper end
to permit the pawl to engage the teeth of the

. The lower end of the ratchet-bar

pivoted at its opposite end to the depending
limb ¢’ of a bell-crank at e’
just indicated is mounted on a transverse

- shaft, which affords journaled suppmt at eb

fo the feed-roller ¢. A ratchet-wheel ¢’ and

- pawl ¢ that are opemted by the vibration of

the bell-crank lever-arm ¢3, communicate pe-

18 given to the bell-crank ¢® by the short link

4 Whleh is pivoted to the outer extremity of

~ the bell-crank arm, and also to the guide-bar

-G on that side of the machine.
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The CONNECc-
tion of parts just described will transmit a
rotative motion to the feed-roller in unison
with the reciprocation of the plunger B.

A hopper C is supported above the feed-

“roller ¢, having at its lower end a gate 1%,
that 1s opemted by the pivoted lever 7, the

free end of which lever is extended to atford
a handle, whereby the gate may be elevated

and coal or ore fed from the Iloppel upon the
feed-roller.

Water 1s conveyed to the maehme thmuﬂ'h.
the pipe F, valve h, and inlet-opening at s.

The valve-rod ( extends for wardly from valve

Jit toward the front end of the machine, a

bracket-stand h? supporting the rod, and a
hand-wheel A’

affording means f01 ad;]ust-
ment of the valve.

A discharge-water valve nn 1s located on the
%1de wall of the water-chamber A near the

lowest pointin the same. A rod /k*is upwardly
extended and jointed at m to the horizontal
lever k, which is pivoted to vibrate at k’, so
- that a depression of the forward end of this

~lever will open the valve-gate and lower the
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level of water in the Ghambel A or entirely

discharge it.
- Aspr evmusly intimated, the essentml func-

tion of the machine under consideration is

- to-wash and separate ungraded coal and dis-
- charge the coal through the trough D, while

W
(¥ 11

‘heavier waste 13 passed below this trough and
‘taken up by the fraveling buckets of the ele-

vator E until it reaches its top, where the

- coal 1s discharged and falls into the vertical
-~ recelver . D thlouﬂ*h which it paqses to a

Go

point of deposﬂ; .
~In Fig. 1 there is shown in dotted lmes the

.- plan of the throat D?, through which passes
the heavy waste.

Thls thy oat is made shorter

from 1 to 2 by the introduction of end walls
than the entire length of the buckets of the
~elevator, so as togive to the elevator a carry-
ing eapae;ty in excess of the delivery of

The bell-crank |

Motion |

414,393

—

The
manner of eonnectmw the end e® of the bell-
crank lever ¢?, which moves the feed- roller ¢
with the ratchet-ﬂear of the elevator E, ren-
ders the feeding and elevating operatlons CO-
operative. The progressive movement of the
elevator E may be quickly arrested or re-
sumed by tripping out of gear the pawl e
The provision of means for arresting the
travel of the elevator E and the relative con-
traction of the throat D? with regard to the

lifting capacity of the elevator E are impor-

tant features of my presentinvention.

In operating the machine the chamber A is
partially filled with water. Coalisfed through
the hopper C upon the roller ¢, which by its
rotary movement prevents cloggmn* of the

discharge-orifice of the hopper and also re-

stricts the antount of material discharged,
the latter-named function being effected by
the adjustment of the feed-g oate I3, as well
as the feed-roller. The coal falls upon the
perforated diaphragm A? and the reciproca-
tion of the plunger B causes a pulsating ac-

tion of the water through the perforations of

the diaphragm and also upon the body of ma-
terial deposited thereon. The partial floatage
of the coal or other material operated upon

| in the manner stated will, through the gravi-
~tation of the heavier portions, rearrange the

mass, separating the lighter pieces therefrom.
As the operation progresses the coal passes
into the transverse trough D and is discharged
at the side of the machine.  The heawel
waste byits accumulation is ecrowded through
the throat D* and raised by the buckets of
the elevator E, as before stated. |

It has been found in operatmn hydmuhc
separators of the type to which my invention
belongs that there is an unequal action of the
nlawtatmﬂ operation. In view of this fact I
have plowded a means for regulation of the
discharge of the heavy or waste material, so

that it_may be kept at a proper height in the

7¢
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space above the diaphragm-plate A? and the

coal beregularly discharged through thespout
D. The relative contraction of the throat D*
by providing end walls 1 2, which make 1t

shorterthan the elevator-buckets, assuresthat

the latter will take up all the Wa,ste that is
moved toward them. If itisfound that there
is too free a removal of the waste, so that the
coal is also taken out with the waste, it is
only necessary for the operator to throw the

pawl of the ratchet-gear out of mesh,-and by

so doing arrest the “motion of the elevator.

As soon as there i3 such an accumulation of
the waste as will cause a proper discharge of
the coal through the trough D, the dog or pawl
e*sho uld be thrown into mesh with the ratchet-
wheel ¢/, when the elevator e will again com-
mence the removal of the waste in an obvwm
manner. -

Another femme of &dva,ntaﬂe embodled in
my invention is the apphca,tlon of the motive
power, which reciprocates the plunger and
moves other parts of the machine at a point

115
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below the plunger, so that the depressmn of
the plunger, which requires force to move,

will be produced by a pulling movement of

the pitmen I. The draft force thus exerted
can be transmitted to the plunger by lighter
pitman-rods than would serve to overcome
the same resistance if these were used as
pusher-bars instead of draft-bars. |
In utilizing this machine to wash and sepa-

rate mmeml ores the operation is similar,

with this eueptwn that the waste matenal
which is to be removed passes into and
through the trough D, while the concentrates
of mmer&l are taken up by the elevator E, as
in this case the waste is the lighter body.

Having thus deseribed my mventwn what I
claim as new, and desire to secure by Letter
Patent, is—

1. In a separator, the combination, with a
water-chamber, a plunger which is ad{mted
to reciprocate, and a feeding device, of a
perforated diaphragm, a transverse d1sehar¢m-
trough located above a discharge-throat, an
ele'mtor and a device which causes the travel
of the elevator and permits its arrest, sub-
stantially as set forth. .

2. In a separator, the combination, with a

water-chamber, a reciprocating plunﬂ‘er and
a material- feec'hno* device which isadapted to
move with the phmﬂ‘er of a perforated dia-

phragm,a transverse discharge-trough located
above the diaphragm, an eleva,tor a,nd a de-
vice which causes the travel of ﬂle elevator
zfmf%] permits ifs arrest, substantially as set

orth. -

d. In a separator, the eombmatmn with a

U-shaped water-chamber, a reupmcatmw-

plunger, a water-supply pipe, a water-regu-
lating valve, and a material-feeding dewce,

of a perforated diaphragm, a tra,nsverse dis-

charge-trough, an elevator that removes the

material which passes below the discharge-

trough, and a ratchet mechanism which per-
mits the arrestot travel of the elevator at the
will of the operator, substantially as set forth.

4. In a separator, the combination, with a
water-chamber, a plunger, two draft-rods and
a perforated dmphmwm-pla,te of two revolu-
ble crank-disks which are pivoted to the draft-
rods and loosely connected to.the plunger by
the draft-rods, substantially as set forth.

o, In a sepamtor the combmatlon with a
feeding device comprised of a hopper an ad-
;justable gate and a revoluble roller, a water-
ehamber a plunger, and a perfomted dia-
phragm, of a transverse trough for the dis-

(,h‘u'ﬂe of licht material located to produce a.

thmat for the passage of hemfy ‘material un-

derit, an elevator adapted to transfer rejected

ma‘ﬂ:emal and a ratchet-and-pawl mechanism

which is attached to the actuating-lever of

the feeding device and receives 111011011 there-
from, Substanhallv as set forth.

6. In & separator, the combination, w1t11 2}
water-chamber, a Water supply pipe, and a

water-regulating valve, of a plunger adapted
to reciprocate, a perfomied diaphragm, a
ratchet-and-pawl-actuated feed-roller, a hop-
per, a transverse discharge-trough, an eleva-

tor, and mechanism which moves the elevator

when the plunger reciprocates and the feed-
roller revolves, substantially as set forth.

7. In a separator, the combination, with a
water-chamber, a reciprocating plunger,draft-
pitmen, a feedmn device Whl@h moves in har-

mony with the 1*eelp1*ocat10ns of the plunger,

and a perforated diaphragm, of a transverse
discharge-trough which removes washed and
graded materml an elevator that transfers
rejected material which passes below the
transverse discharge-trough, and a ratchet-
and-pawl mechanism that is operated by the
plunger-moving mechanism and actuates the
elevator, bubsta,nually as set forth.

5. In a separator, the combination, with a
water-chamber, a plunger, and ‘means to re-
ciprocate the plunger, of a material-feeding
deviee, a perforated diaphragm which receives

the material fed, a discharge-trough located
crosswise of the machme, a discharge-throat

having end walls which reduce its length, an
eleva,tor and mechanism connected Wlth the
elevator and feeding device which will move
the elevator with the feeding device and per-
mit its arrest while the feed movement pro-
gresses, substantially as set forth.

9. In a separator, the combination, with a
water-chamber made U-shaped and 1}1‘0‘5.71(16(1
with a water-supply, a discharging water-
valve, a crank-shaft, two crank -disks, two
pitmen which connect the crank-disks with
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a plunger, and a plunger, of a perforated dia-

phragm, a material-feeding device, a trans-
verse dlSCh&l‘“‘B trough, a dischar ge-throat
which is contr aeted endwwe by its W&HS, an
elevator-belt having affixed buckets, and a
ratchet-and - pawl feedmﬂ device which is

105

adapted to move the elev ator in unison with

the feeding device and permit arrest of the

elevator while the feed movement continues,

substantially as Set torth

PETER C. FORRESTER.
‘Witnesses:
CHAS. I.. MANSON,
- CHAS. T. BREOMS.
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