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WILLI.AM C MENZIES OF SCRAI\T TON P"NN SYLVAN 1A

GOAL-WAST-IIN G APPARATUS

Application filed Iebruaxy 26;,1927. ,Serial No. 171 11?.,

My invention relates to coal washing ap-
paratus and has for ‘its ob]ect Generally to
provide novel means for increasing the ‘effi-
menbv of such appamtus n operatmn L

5 It also has for its object to provide novel -

means Jocated above and adjacent to the slate
discharge opening which aids in regulating
the d]SCh‘lI‘O‘e of 'such refuse and which co-
acts with the upwardly moving body of water
10 within the tank of the- app‘tmtus in a way to
effect a more efficient separation of the coal

from the refuse at that- particular point in

the apparatus and of the oper: ation.
Another object of the invention is to pro-
15 vide means which operates to control the dis-
_ charge of refuse from the coal after it has
been separated therefrom. Wheveby the screen
plate, onto which the mixture of coal and
refuse is dehvel ed to.be washed, mav e sup-

20 norted at a greater mchnaulon t han h,e_l_efoj

tore has been practicable.
~ A further object of the invention i isto] pro-

vide a screen bottom of such clnmcter that.

the clogging of the holes, therethrou«rh Wlth
25 mud or other clogging material i is
A still further ob}ecb of the inven 1on is to
pr ovide means.for controlhnrr the dehvely of
the.coal.to be washed fo. the ‘mnaraﬁus Where-
by the eﬁ(:lency and the speed of the WaShan‘
«operation are increased.
‘To these and other ends the invention com-

.30

prehends the construction and armndemont y

of parts as hereinafter described 'in dﬂtul
pointed out in the cldims, and as illusty ated
in the drawing in which a coal washing ap-
paratus Lontdlnmo ‘the nnpl(,\ ements - ¢on-
stituting the nv entlon Is-depicted. How-
ever, it will be understood that the invention
is susceptlble of embodiment in other forms
of construction than 'that shown and that
‘changes in the details of constriction may be

made within the scope of the claims withotit
denartlno from the said i iny en’uon or its pmn-
45 (‘lple of OPGI ‘ltlon
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In the drawmo — ‘

Figi'lis a view i longitudinal section of a
coal quhmcr qpparatus conmmmo 1mpr0ve-
ments constltutlno the mventmn

Tw 2'1s a Vlew, partly 'in houzontal seb-r'

tion’ and partly in top plan}

Fig.31isa top plan viéw of a frmment‘lr v
pottion’of a screen plate prévided W1th holes
therethrouvh in’ accordance with the 1nven~
tion s and’

T10’ 4 is a similar view showmcr a’ frag- ’
mentflrv portion of a screen of shfrhtly dif-

fe1 ent constriction.
Inthe drawmﬂs I have shovvn atank desw—
nated as a whole by the numeral 1, Whlch

.60

tank is divided into compartments 2 3 and *

4 by means of partition walls 5 and 6. All of
these- compartments are in communication

through 6penings 7 and 8, the former consti-

tutmg the discharg ge openm(r for the passage

of slate ‘and other impurities from the com- -

p‘utment 2 into the comp‘wtment 3 from
which it is removed by the’ endless conveyo*
10 in well known manner. :

The' coal to be washed and separated from

70

the refuse matter, including slate, rock, sul-

‘phur compounds and the Tike, is delivered

nto the compar, tment 2 from a'chute 11. The

delivery of the mixture 6f coal and refuse

from.the chute is controlled byan ‘1(1]1181',‘1"0

effected in any preferred . Jown | ‘manner.
The . coal’ descends into the’ compaltment 2
through a passage way formed between the

rear W‘IH of the tank T and’a spaced plate’ 18

upon the lower end of whlch 1S mounted an
‘1(1]11%table gate or baffle’ plate 14 The coal
with its refuse 1s dehvered onto the screen

plate 15. By ad]ustment of the gates 12 and

14 the material to be treated may be delivered

VVﬂt(J‘, preferably under constant pres-

sure, is delivered from a pipe 20 into the low-
er pfut of. the cempﬂrtment 2 underneath thn .

‘gate 12. The adjustments of the gate may be °

‘at a rate to correspond With the capacnty of
the appara‘cuq
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~ through these gates, travels along chutes in .
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“sereen 15 which is inclined from the rear
toward the front or delivery end of the ap--

paratus as is clearly shown in Fig. 1.

‘The vertical width or height of the open- -

ing' 7 may be varied by adjusting the gate
21. The adjustment of the said gate may be
effected in any preferred known manner.
The water flowing upwardly from the Jower
part of the compartment 2 through the screen

plate 15 strikes the mixture of coal and refuse’
material, and the former being of less spe- -

cific gravity than the latter, is caused tomove
upwardly, while the refuse being of greater
specific gravity, moves downwardly along
the said plate and is discharged through the
opening 7. The coal is carried upwardly
and forwardly over the upper edge of the
plate 28 onto a transversely extending plate
comprising a vidge or elevated portion 25
at its center, the apex of which is located at
approximately the medial line of-the struc-
ture. The opposite sides of the ridge slope
in opposite directions so that the coal which
falls thereon is caused.to move laterally in
opposite directions into position to pass out-
wardly through the openings 26 at the oppo-
site sides of the portion of the compartment

- 3 above the transversely extending plate com-

prising the ridge 25 previously referred to.
Inorder to control the height of the water

in the compartments 2 and 3 I have provided .

an opening controlled by a gate 30 as shown

in Fig. 1.. The coal discharge openings 26

are adapted to be controlled by meansof ad-
justable gates 81. The coal, after it passes

known manner, the bottoms of which are
perforated as indicated at 33 so that the
water which flows out through the discharge
openings 26 escapes therethrough onto a
plate 34, from which it fiows into a tank 35

.from which it is withdrawn by means-of a

pump (not shown) -through a pipe .36 and
returned through a pipe 20 to the lower por-
ion of the compartment 2. - -

. For the purpose of effecting a more efficient
separation of the coal and the refuse which
may be present therein I have provided a
plate 40 which is secured by means of a flange
41 to the adjustable gate 21 a short distance
above the lower edge thereof. - The pate 21
is inclined slightly in the direction as indi-
sated in Fig. 1 of the drawing, and in the
construction shown the plate 40 extends at
right angles thereto towards the rear in a
downwardly inclined dirvection. The angle
of such inclination depends upon the angle
made by the gate 21 with a vertical plane.
The plate-40 preferably is unperforated, al-
though it may be perforated if desired. It
extends over the lower portion of the screen

~plate 15 and together with the lower edge

portion of the gate 21 co-operates with the
said plate to form what may be described
as a partially closed chamber in front of the
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lower edge portion of the gate 21 within

which the refuse is adapted to collect to a
greater or less extent. EEa

To effect a more efficient separation of the
coal from the refuse I prefer that alternate
openiings 42 in the rows of openings 43 which
ave located below the plate 40 shall be con-
siderably enlarged -so that the water may
flow freely and with greater volume and-
force therethrough. In the plate as shown in
Tlig. 3, even the smaller openings 44 are of
somewhat larger size than is usually em-

‘ployed in order that the clogging of the said

openings or holes is less likely to occur. The
presence of the larger openings 42 previous-
ly referred to permits the water to flow in
greater volume and force through the lower
portion of the screen where the quantity of
vefuse content is greater, in consequence of
which there-is a greater resistance to the
flow of water upwardly through the screen.
The increased volume and force of the flow
of water upwardly through the lower por-
tion of the screen causes any. coal which may
have found its way into the space under-
neath the plate 40 to travel upwardly into
the portion of the tank 2 above the. screen
plate 15 and the plate 40. Also the freer
flow of the water through the lower portion

_of the plate as described, as well as through

other portions thereof due to slightly en-
larged holes 42, ‘effects greater agitation-or
movement of the relatively heavy refuse por-
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tion of the mass being treated, in consequence

of which the coal is more thoroughly separat-
ed and removed therefrom. .

In the beginning of the operation, if the.
gate 21 be closed or practically closed so as
to prevent the discharge of refuse matter
therefrom a portion thereof will bank up
underneath the plate 40 so that when the said

_gate is opened refuse alone will be discharged

without the admixture of any coal therewith.

In Fig. 4 T have shown a slightly modified
construction of the screen plate in which the
openings 50 are smaller than the correspond-
ing openings 44 in the plate shown in ¥ig. 3.
For the purpose of compensating for the
smaller openings 50, I have provided in the
first, fourth, seventh and tenth rows larger.
openings 51 at intervals as shown. The pres-
ence of these openings permits an accelera-
tion of the upward flow of water through the
sereen plate to thereby effect’ complete and.
efficient separation of the ¢oal from its impu-
rities. ' T :

Valves 52 and 53 are provided for remov-
ing slush from the compartments 2 and 3 of
the tank 1 and from the tank 35 respectively.

It has been found that by adjusting the
gate 12 so.as to regulate the delivery of coal
with its admixture of refuse matter to the
compartment 2 in quantity corresponding to
the capacity of the apparatus, more eflicient
and more rapid separation may be effected.
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Tt -also has been found that without the pres- '
ence of the adjustable control gate 12 the

space between the rearwall of the tanlk 1 and

“the plates 13 and 14 becomes filled with mate-

10

20

‘rial which does not.discharge evenly under-

neath the lower edge of the plate 14. Inrsuch
casé it will happen sometimes that the quan-
tity of material delivered through the pas-
sage way underneatll the lower edge of the
plate 14 is less than the capacity of the tank,
while at other times the quantity is greater

than can be handled efficiently by the said ap--

paratus. Theresult of thisisthatin the latter
case complete separation may not be effected

resulting in a loss of coal; that is, resulting -
- in‘the passage of coal through the refuse dis-

charge - opening 7" instead  of *upwardly
through the-compartment 2 and out through
the discharge openings 26.- -~ =

Tt will be seen that by my invention T have
provided a construction of apparatus com-

- prising a plurality of elements which are so

“[\')
ot

e
[

correlated as to bring about a more efficient

operation of the apparatus not only as to the
speed with which separation of the coal and
refuse matter is effected but also asto the com-
pleteness  and thoroughness of such separa-
tion. - - - : S S

Although I have described the invention as
being of especial utility in the washing of
coal and the separation thereof from refuse, it

is-to be understood that the invention also is -

capable of being used for effecting the separa-

tion of any relatively heavy mineral of value

D, R

from its ore, such as gold, ete.
Having thus described my invention, what

T claim and desire to secure by Letters Patent

- 1. An apparatus of the character described
comprising a tank having a partition wall ex-
tending transversely thereof and dividing the
tank into rear and front compartments, which
partition wall is provided with a réfuse opern-
ing therethrough, a perforated screen plate

xtending across the rear compartment which

screen plate is inclined from the rear toward:

the bottom of the said refuse discharge open-

ing, an adjustable plate for varying the height -

- of the opening through said partition wall,

an angle member secured by one of its flanges
to the said adjustable:plate, the other of said

flanges extending. rearwardly .into and par- -

tially across the rear compartment and being

“ineclined downwardly and occupying a posi-

<n
<

tion above the lower edge portion of the said
screen plate, certain of the perforations in

- sald screen plate underneath the last named

o

flange being larger than the other perfora-
tions through said plate, and means for regu-

Iating the delivery of cealto-bé washed to the.

said rear compartment to cortespond with the

B capacity of the said apparatus.

2.-An apparatus of the charaster deseribed

comprising-a tank having a partition wallex-
tending transversely thereof and dividing the

3

partition wall having a refuse dischirge-

opening therein, a perforated screen plate ex-

tending across: the said rear compartment, -
‘which plate is.inclined. downwardly toward
_the lower edge of the said opening, the per-
forations in said plate being arranged:in

rows and the perforations-of the respective
rows located in the lower edge portion of the
satd plate being alternately relatively large

“and relatively small, means for delivering

coal to be washed to the said rear compart-
ment, means for regulating the delivery of

same into front and rear compartments; said .

-3
ot

the -said ‘coal, and means for discharging

water under constant pressurve into the lower
portion of the'said rear compartuient, which

‘water flows upwardly through the said com-

partment and through the said screen. -

3. ‘An apparatus of the character described’
comprising a tank, a partition wall dividing.

the said tank into rear and front compart-
ments, which partition wall'is provided with

a-refuse discharge opening, the portion of the
‘wall above the said opening being adjustable
'so that the height of the said opening may be
-varied, a perforated screen éxtendi

the said rear compartment and inclined from

‘its rear edge toward. the lower edge of the

said refuse discharge opening, the perfora-

‘tions through the lower portion of the said

screen adjacent -the - said -refuse-discharge
opening being of different sizes, one set being
relatively small and the other set relatively
large, a plate secured te the said adjustable
wall portion and extending rearwardly
therefrom into the said compartment and
over the lower edge portion of the said screen,
thesaid plate cooperating with the lower por-
tion of the said adjustable plate and the said
screen to form a partially closed chamber,

means for delivering coal to be washed to the
said rear compartment, means for regulating.

the discharge of coal into said compartment
and means for delivering water under con-
stant pressure to the lower part of the said
rear - compartment “which flows upwardly
through the said screen, and constitutes a
moving column of water by which the bed of

coal and impurities which overlies the said

screen is freely supported to effect separation
of the coal from refuse matter. -

& alross.

80

R
ot

i)

98

115

4. Apparatus for separating the relatively

heavy constituents from minerals compris-
ing a tank having a screen plate mounted
therein, means whereby a bed of said heavy
constituents is caused to accumulate on saiel

‘plate, certain portions of which dre thicker
b I

than other portions thereof, means for dis-

charging water through said: screen plate

under substantially constant pressure, said

screen - plate - being - provided with means
whereby the flow of water therethrough is
greater in the region of the thicker portions
of said bed of heavy constituents than

through the —other portions thereof, and-

it
%)
o

180
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means for controlling the- delivery -of min-
eral to’said apparatus to correspond to the
capacity thereof. R

5. Apparatus for separating the relatively
heavy constituents from minerals comprising

a tank having an inclined- screen- plate

10
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mounted therein, means for discharging’
water through said screen’ plate under sub-

stantially constant pressure, said screen plate
being provided with means whereby the flow
of water therethrough is greater at its lower
end portion than at the upper end portion
thereof, and means for controlling the deliv-
ery of mineral to said apparatus to corre-
spond to the capacity thereof.

6. ‘Apparatus for separating the relatively
heavy constituents from minerals comprising
a tank having a screen plate mounted there-
in, means for discharging water through
openings of different sizes formed in said
screen plate under. substantially constant
pressure, means for causing a bed of said
heavy constituents to accumulate on said
screen plate, portions of which ave thicker
than other portions thereof, the said open-
ings being relatively larger in the region of
said thicker portions of said bed of heavy

-constituents than in the remaining portions

thereof, and means for controlling the deliv-
ery of mineral to said apparatus to corre-
spond to the capacity thereof. ‘

7. Apparatus for separating the heavy con-
stituents from minerals comprising a tank
having a screen plate mounted therein, means
cooperating with said screen plate for caus-
ing a bed of said heavy constifuents to aceu-
mulate thereon, means for forcing water
through perforations formed in said screer
plate under substantiaily constant pressure,
the said perforations being arranged in rows
and the perforations of the respective rows
located in the lower end portion of the said
plate being alternately relatively large and

relatively small, and means for controlling

the delivery of mineral to said apparatus to
correspond to the capacity thereof.

8. Apparatus for separating the relatively

heavy constituents from minerals comprising
2 tank having a plurality of compartments
therein separated by a partition wall, a scroer

plate mounted in one of said compartments.

adapted to convey said heavy constituents to
an opening formed in said wall, an adjustable
plate for varving the height of said opening
having a baflle secured thereto extending
‘earwardly therefrom above the lower por-
tion of the said screen plate, the said lower
portion of said screen plate being provided
with a plurality of perforations which are
relatively large as compared with the per-
forations in the upper portion of the said
plate, and means for discharging water
through said screen plate under substantially
constant pressure. '

9. Apparatus for separating the relatively

1,720,107

heavy constituents from minerals comprising
a tank having a plurality of compartments

therein separated by a partition wall; a'screen
plate mounted in. one of ‘said- compartments-
adapted to convey said heavy constituents to

the other of said compartments through an
opening inthe said wall, an adjustable plate
for varying the height of the said opening
having “a - bafile. secured thereto extending

rearwardly therefrom aboveé-the lower por-

tion of the said screen.plate, the said lower
portion of said screen plate being provided
with a.plurality of perforations arranged in
rows, the perforations of the respective rows
being alternately relatively-large and rela-

tively small, and means for controlling the -

delivery of ‘mineral to said apparatus to cor-
respond to the capacity thereof. o
10. Apparatus for separating the relatively
heavy constituents from minerals compris-
ing a‘tank having a plurality of compart-
ments therein separated by a partition wall,
an‘inclined sereen plate extending across one
of the said compartments and adapted to

_convey refuse matter to-an opening formed

in said partition wall; an adjustable plate for
varying the height of said opening having a
baffle secured thereto extending rearwardly
therefrom above the lower portion of the said
screen plate, and means for controlling the
feed of the material to be treated to the said
screen plate. R L ‘

11. Apparatus for separating the relatively
heavy constituents from minerals comprising
a tank having a plurality of compartments
therein separated by a partition wall, a
screen plate mounted in one of said compart-

ments adapted to convey said heavy constitu-
‘ents to an opening formed in sald partition

wall, an adjustable plate for varying the
height of said opening having a bafile secured
thereto extending rearwardly therefrom, said

screen plate having 'a plurality of perfora--

tions therethrough, the perforations near the
lower end portion of said plate being rela-
tively large with respect to those in the upper
end portion thereof, and means for control-
ling the feed of material to be treated to the
said screen plate. . »

12. Apparatus for treating coal to separ-
ate therefrom impurities of higher specific
gravity than the coal, comprising a tank
having a transverse partition wall dividing
the said tank into compartments, the said
partition wall having an opening - there-
through for the discharge of impurities sep-
arated from the coal; a perforated screen
plate extending across one of said compart-
ments and having its inner edge portion pro-

Jected through the opening in said transverse

partition wall, means for controlling the de-
livery of coal and impurities onto the said
screen plate, means for supplying water

- under constant pressure to the said compart-

ment underneath the said screen plate, the

o
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said water flowing upwardlY'thvrough_ the

~ said screen plate and operating to separate

the impurities from the coal, the said impuri-
ties being discharged through the opening
through the said transverse partition wall,

~and means whereby the volume and force of =

- the flow of water upwardly through the said

10

“screen plate in adjoining relation to the said

opening through which the impurities are -

‘discharged is greater than at other portions

" of the screen plate. :
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In testimony that I claim the foregoing as
my.invention I have hereunto signed my
name this 20th day of January, A. D. 1927.

WILLIAM C. MENZIES.
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