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Our invention relates to washers of that
type employed in the washing of various ma-
terials employed in industrial processes, such
as sand, pulp, rubber, ete., and has for its ob-
ject the provision of apparatus of the char-
acter designated which shall be simple of de-
sign, economical of manufacture and ex-
tremely efficient in operation.

4 further object of our invention is to pro-
vide a washer of the rotary drum type
wherein the material is introduced at one
end of the apparatus and discharged at the
other after successive washings and wherein
the wash liquid is caused to flow in a direc-
tion counter to the general direction of move-
ment of the material being washed.

A further object of cur invention is the
provision of a washer embodying a plurality
of rotary drums in which the material is suc-
cessively treated and discharged from the
apparatus, together with a tank for the wash
liquid embodying a plurality of comipart-
merts in which the several drums dip during
rotation, together with means for a flow of
wash -liguid through the several compart-
ments in a direction counter to the general
direction of material being treated.

Briefly our invention comprises a plurality
of rotary drums having periorated circum-
ferential walls and joined together at their
ends by constricted openings. Material is
fed into a druiii at one end of the apparatus
and each of the drums is provided with a
scoop which terminates in a chute leading

5 into the next adjacent drum, and to the ex-

terior of the end drum; whereby material de-
livered into the drum at one end of the ap-
paratus is successively transterred to the sev-
eral drums and finally discharged from the
drum at the end opposite the feed end of the
apparatus.

The drums are mounted on a common
shaft arranged above a tank for wash liquid,
The tank for the wash liquid is divided by
partitions into compartments, one compart-
ment for each drum, and the partitions being
arronged at different levels which are suc-
cessively lower from the material discharge
end of the apparatus to the feed end whereby
the wash liquid overflows from one compart-

ment to the other. The wash liquid is fed
into the compartment at the material dis-
charge end o7 the apparatus and in which the
water level is the highest. Thus the mate-
rial being discharged is treated by the clean
incoming wash liquid, which liquid overflows
into the next compartment and from that
compartment o the next to be finally dis-
charged from the tank.  We thus provide a
counter flow of wash liquid with respect to
the material being washed. In addition the
Ievel of the wash water as it flows from com-
partment te compartment and to the final
digcharge may be varied as desired.

Apparatus embodying features of our in-
vention is illustrated in the accompanying
drawings, forming a part of this applica-
tion, wherein _

Fig. 1 is a horizontal sectional view
through the apparatus; ‘

Fig. 2 is a sectional view along the line
I of Fig. 1,

Fig. 3 is a sectional view along the line
ITI—I3T of Fig. 1; and '

Hig. 4 is a detail view showing means
whereby the wash liquid level may be varied
in the several compartments.

Referring to the drawings for a better un-
derstanding of our invention, our improved
apparatus comprises a tank 10 for wash
liquid, which tank is provided with parti-
tions 11 and 12 and with an overflow 13. The
overflow 18 ig in the form of a pipe extend-
ing through the end of the tank and pro-
vicled at one side with a slot 14. The pipe 13
may be turned to change the elevation of the
slot 14 and thereby vary the level of the over-
flow from the tank.. Wash liquid is intro-
duced into the tank through a conduit 16.
The apparatus so far described accordingly
comprises a tank divided into compartments
17,18 and 19. The partition 11 is made high-
er than the partition 12 and the partition 12
may be higher than the overflow 18 whereby
wash water introduced by the conduit 16
flows into tlie compartment 17 and overflows
into the compartments 18 and 19 and out
through the overflow 13.

At the ends of the tank 10 are provided
pedestals 21 and 22 at the upper ends of which
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are bearings 23 and 24. The bearing 24 may
be held in position by means of a jack screw
26 mounted in a threaded member 27 and
Leld between channels 28 and 29 supported
by the pedestal 22. DBy this means its posi-
tion may be readily adjusted.

Mounted in the bearings 23 and 24 is a shaf
31 having secured thereto drums 32, 33 an
54, The drums 32, 83 and 34 are so locate
that their lower sides are immersed in the
compartiments 17, 18 and 19, respectively.
The shaft 31 is driven through a sprocket 36
and a chain 37 from a driving sprociet 38, the
latter being mounted on a shaft 39 driven
through a puliley 41 from any suitable source
of power not shown.

itach of the drums 32, 33 and 34 is pro-
vided with a perforated circumferential wall

~
fermd 7

o

o<

- 42 so that the wash liquid may freely enter

1]

The ends of each of the drums are
ngs 44 and 46 provided with
pockets 47 in which ave fitted agitator bars
48. As may be seen froin Fig. 2, the bars
48 have thelr web portions extending radially
vith respect to the drum so as to successively
raise material being treated and allow it to
drop back into the wash Lquid. The ends
44 and 46 of the drums are held together by
means of belts 49 extends

the dram.
formed by casti

aren

<

1o from end to enc
thereof and which also serve to hold the bars
48 1n place.

Formed at the left hand end of each of the
drums 32, 33 and 34, as seen in the drawings,
18 o sceop comprising spaced parallel wall
members 52 and 53 provided with holes 54
and 36 in the sides thereof. Inserted between
the wall members 52 and 53 is a curved per-
forated plate 57 forming the body of the
scoop. The members 52 and 53 are provided

2 -

with radial arms 58, 59 and 65 which support,

ox

the end walls of the drums. A hub portion
60 of the scoop is keyed to the shaft 31. Hach
of the end walls of the drums 32, 33 and 34
isoutwardly dished and open so that the three
drums, when assembled on the shaft 3%, are
joined by constricted passages, 61 and 62, and
the outer ends of the drum 32 and 34 ave left
open. Forming a part of each of the scoops
and joining the inner wall member 53 is &
diagonaily extending chute 63 which projects
1 the end of 1ts associated druim so tha
Lorial
s delivered into the next adjacent drum and
s finally discharged from the end drum 2.
Supported from the pedestal 22adjacentthe
lrim 34 is & feed chute 66 through which the
muaterial to be washed is fed. A% 67 is shown
a conduit through which liguid may be sup-
plied if needed to facilitate the feeding of
the maferial into the drum 84, Suitably sup-

.
pot &t

U

at the other end of the machine is a dis-
charge spout 68 positicned to receive material
discharged from the drum 32. The end wall
44 of the drum 32 may be provided with an
outwardly flaring portion 89 to aid in the

1,798,459

discharge of the material. Sludge collected
in the compartments 17, 18 and 19 may be dis-
charged through discharge conduits 71, 72
and 73.

'The operation of our improved washer is
as follows: Wash liquid is fed into the com-
partment 17 through the conduit 16 which, as
is noted, 1s dirvected into the interior of the
drum 32, Adter iilling the compartiment 17,
the wash lquid overflows the partition 11 into
the compartment 18 and thence over the par-
tition 12 into the compartment 19 and out
through the discharge 13. The discharge 13
may be turned to vary the height of the open-
ing 14 and thus vary the level of water in the
compartment 19. Material to be washed is
fed in through the chute 66 into the drum 34
where it Is successively raised by the bars 48
and dropped back into the wash liquid in the
compartment 19. As the material accumu-
lates in the dium 34 it is picked up by the
sccop 57 and when raised to the upper por-
tien by rotation of the drum slides through
the chute 63 into the drum 83 where 1t is sub-
jected to similar treatment in the wash liguid
1n the compartment 18 from whence it is dis-
charged into the drum 32. In the drum 32,
the material is given its final washing in the
relatively clean incoming wash liquid in the
compartment 17. The thoroughly washed
material is discharged through the discharge
spout 68.

We have found that it may be desirable,
when washing certain kinds of materials,
that the water levels in the compartments 17,
18 and 19 be lower relative to the drums than
those shown and that they be made regulable.
We accordingly provide means whereby such
regulation may be obtainable. Referring to
Figs. 2 and 4, we provide each of the parti-
tions 11 and 12 (only one of which is shown)
with an opening 80 and secure guides 81 on
cach side of the opening. TFitting over the
opening and in the guides 81 is a plate mem-
ber 82 forming a valve. Secured to the valve
82 is a threaded stem 83 which extends up-
wardly through a suitable clip 84 secured to
the upper pari of the partition 11.  Adjust-
ing nuts 86 and 87 on the stem 83 serve to
adjust the pesition of the valve 82.

With the arrangement just described the
valves 82 may be closed oif entirely to cause
the wash liquid to overflow the partitions, or
may be opened to provide a lower adjustable
level for the liquid in the compartments.

From the foregoing it will be apparent
that we have devised an exceedingly simple
washing apparatus in which the material is
successively washed in progressively cleaner
wash liquid and finally discharged. The ex-
tremely simple provision of the counterflow
of wash water insures that the finally dis-
charged material will be thoroughly clean.

‘While we have shown our invention in but
one form, it will be obvious to those skilled in
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the art that it is not so limited but is suscepti-
ble of various changes and modifications,
without departing from the spirit thereof,
and we desire therefore that only such limi-
tations shall be placed thereupon as are im-
posed by the prior art, or as are specifically
set forth in the appended claims.

What we claim 1s: ;

1. In an apparatus of the character de-
scribed, a plurality of co-axially arranged
rotary drums open at the ends, means defin-
ing connecting passages between the drums,
means for feeding material to be washed into
one of the end drums, means for successively
transferring material from said end drum to
the succeeding drums and finally to a dis-
charge at the other end, a tank for wash
liquid in which the drums are partly im-
mersed, and means for effecting a flow of
wash liquid through the tank from the ma-
terial discharge end of the apparatus toward
the material receiving end thereof.

2. In an apparatus of the character de-
seribed, a plurality of co-axially arranged
rotary drums open at the ends, means defin-
ing connecting passages between the drums,
means for feeding material to be washed into
one of the end drums, means for successively
transferring material from said end drum to
the suceeding drums and finally to a dis-
charge at the other end, a tank for wash
liquid, partitions in the tank defining com-
partments in which the several drums are
partially immersed, and means for effecting
a flow of wash liquid through the tank from
compartiment to compartment and finally to
discharge from the material discharge end
of the apparatus to the material receiving
end thereotf.

3. In an apparatus of the character de-
scribed, a pinrality of co-axially arranged ro-
tary drums open at the ends, means defining
connecting passages between the  drums,
means for feeding material to be washed into
one of the end diums, means for successively
transferring material while being washed
from said end drum to the succeeding drums
and finally to a discharge at the other end, a
tank for wash liquid, partitions in the tank
defining compartments therein, in which the
several drims are partially immersed, said
partitions being successively lower from the
material discharge end of the apparatus to-
ward the material receiving end thereof,
overflow means for the tank at the material
receiving end thereof, and means for con-
tinuously delivering wash liquid into the
compartment at the material discharge end
of the apparatus.

4. In an apparatus of the character de-
scribed, a plurality of co-axially arranged ro-
tary drums open at the ends, means defining
connecting passages between the drums,
means for feeding material to be washed into
one of the end drums, means for successively

3

transferring material from said drum to the
succeeding drums and finally to a discharge
at the other end, a tank for wash liquid, par-
titions in the tank defining compartments
therein in which the several drums
tially immersed, said partitions being suc-
cessively lower from the material discharge
end of the apparatus toward the material re-
ceiving end thereof, adjustable overflow
means for the tank at the material receiving
end theveof, and means for delivering wash
liquid into the compartment at the materin}
discharge end of the apparatus.

5. In a washer, an clongated tank, parti-
tions therein defining a pluzrality of separate
compartments for wash liquid, the tops of
the partitions being at progressively lower
levels from one end of the tank to the other,
means for introducing wash liquid into the
higher level compartment end of the tank to
overflow into the next lower compartment,
means for withdrawing wash liquid from
the lower compartment end of the tank,
a plurality of connected rotary drums
each dipping into the liquid in one of
the compartments, and means incorporated
in the drums for progressively transferring
material being washed from drum to drum
from the lower level compartment end of the
machine toward the higher level compart-
ment end thereof,

6. In a washer, a plurality of co-axially
arranged drums, a tank, partition means in
the tank defining compartments for the sev-
eral drums, means for feeding materizl to be
treated into a drum at one end of the ma-
chine, means for successively transferring
the material from drum to drum and dis
charging it at the other end of the machine,
and means for effecting a flow of wash liquid
threugh the tank counter to the direction of
movement of the material being washed.

7. A washer comprising a plurality of co-
axially arranged rotary drums, constricted
connecting means between the drums, a per-
forate circumiferential wall around each
drum, means for delivering material to be
washed into an end drum, scoops secured to
an end wall of each drum to lift and dis-
charge material into the next adjacent drum
and from the other end drum, a tank, parti-
tions in the tank defining a plurality of com-
partments at different levels, means for
mounting the drums to rotate with the lower
portion of each drum in a comparément, and
means for effecting a flow of wash liquid
through the compartments in a direction
counter to the axial direction of movement of
the material.

8. In a washer embodying a plurality of
co-axially arranged rotary drums through
which material to be washed is successively
transferred  and treated, a tank for wash
liquid, means for mounting the drums to ro-
tate partially immersed in the tank, and
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"y

70

75

80

85 R

90"

100

105

-
bt
@

115

120

125

130



(221

10

20

25

30

35

40

55

60

65

4 1,798,459

means for effecting a flow of wash 'iquid
through the ta“k in a direction counter to
the direction of movement of the material
being washed.

9. A washer conﬁp“i%ino a tank
of partitions mounted in the tar
separu‘ce compartments therei

ach compartment, means for

(h‘m 18, leans for Luwmﬁ ically conveying
ma Len being '\Vthefl from one druin mt“
an adjacent dr um, and means for subjecting

said 1“‘1ter al to a cmuter flow of hqu':.
10. A washer comprising a t“hk a ph'

rality of partitions mounted in the tank

provide separate compar tments theum.l said
partitions being of different heights o pro-
vide different hqmd 16\'“15 in the several com-

partments,; a p urality of co-axially
drums mount ed for rotation with a

/ ary

;)
partially immersed in each Lonr::;:unc 1{
n ea CL (r'w for co-n-

means pro Vhd within
veying material therein
and means for effecting
through the compartine
ri
it

11. A washer comp

ity of partltlo 18 Mot ak to D“,

vide separate compartm t therein, said par-
titions being of different h-elghi’% to provi
different hmud levels in the se 1 compart-

ments, a plurs hty of coax arranged
drums mounted for rotation with a drum par-
tially immersed in each compartment, means
provided within each drum for conveying
material therein to an ad*,acem drum, means
for effecting a flow of wash liquid through
the compartments in a direction counter to
the direction of movement of the material
through the drvms, and means for varying
the hquld level in the compartments.
In testimony whereof we, Guy H. Erarorz
and Rrcmarp W. RicLeg, affix our signatures.
GUY H. ELMORE.
RICHARD W. RIGLER.




