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This invention relates to launder washers for the con 
centration and classification of ores and minerals accord 
ing to their specific gravity. 
The use and construction of launder washers is old 

and well known in the art. They have been used for 
many years for the concentration of ores and minerals 
and can be operated to classify the treated products at 
a desired specific gravity. Perhaps the best known 
launder washers are those known as Rheolaveur launders. 
They find particular use in the preparation of coal for 
the separation of pure coal from impurities and from coal 
with inclusions of impurities. In the conventional oper 
ation of Rheolaveur launders the coal to be cleaned is 
fed into an inclined launder chute or trough in which it 
is subjected to the action of a stream of water, generally 
known as push water. The push water carries the coal 
particles along the trough with sufficient fluidity for the 
coal to become stratified with particles of higher density 
becoming segregated along the bottom of the trough. 
The initial section of the trough frequently has a steeper 
slope than the subsequent section and serves to impart 
high velocity and fluidity to the incoming particles. As 
the slope decreases, the particles become segregated 
according to their specific gravity and form a bed in the 
trough. A number of particle outlets or boxes are pro 
vided beyond the initial slope for the withdrawal of 
heavier particles. A barrier or barrage is customarily 
placed across the width of the trough downstream from 
each box. The bed of particles builds up behind each 
barrage and permits stratification within the bed. Bar 
rages may also be installed at other points along the 
trough to aid in forming a bed. Water is customarily 
fed into some of the boxes, and means are provided to 
adjust the flow. Water flows out through an orifice or 
opening in the bottom of the box carrying with it those 
particles which have been withdrawn from the trough, 
and water may also flow upwardly from the box to the 
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or a change in the rate or the character of the feed will 
all cause malfunctioning of the launder. The orifices at 
the bottom of the boxes wear to a larger size from the 
passage of material and permit more water to escape 
through the bottom. The barrages likewise become worn 
in time. Thus, it is necessary to make constant replace 
ments of the orifices and barrages to maintain constant 
operating conditions. 

Even when Rheolaveur launders are well operated, it 
has not heretofore been possible to make a completely 
accurate separation. It has been a frequent practice to 
Subject at least some of the Rheolaveur product to further 
treatment and separation on concentrating tables. 
We provide means in the trough of a launder washer 

to divide a bed of moving particles adjacent to at least 
one of the boxes of the launder. We prefer to provide a 
plurality of thin flat means above some of the boxes 
extending between the side walls of the launder trough. 
Preferably, said means are vertically adjustable and are 
provided with adjusting means. In our preferred em 
bodiment we employ a plurality of thin flat plates adjust 
ably positioned parallel to the bottom of the trough each 
forming a thin flat passage to the associated outlet and 
preventing material above the passage from being drawn 
directly down into the outlet. We prefer to provide a 
launder trough having a smooth unobstructed surface for 
the flow of particles therethrough. 

Other details, objects and advantages of our invention 
will become apparent as the following detailed description 
of a present preferred embodiment thereof proceeds. 

In the accompanying drawings we have illustrated a 
present preferred embodiment of our invention in which 

Figure 1 is a side elevational view of a five unit free 
discharge launder system embodying our invention; 

Figure 2 is a side elevational view in cross-section of 
one of the boxes of the launder in Figure 1 but shown 
in greater detail; and 
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trough. The flow of water to the box is usually adjusted 
to provide a slightly rising velocity from the box into the 
trough, preventing lighter density particles from settling 
into the box. 
Those particles which go over every box to the end of 

the trough are of light specific gravity and in the case of 
coal constitute highest grade product obtained from the 
feed. The particles withdrawn in the first boxes are those 
of heavier gravity and constitute refuse or gangue. Par 
ticles withdrawn in later boxes normally constitute a 
mixed product termed middlings and are usually recircu 
lated through the washer. - 

It is common practice to provide a number of troughs, 
one above another, which work together as a unit, partic 
ularly in the case of free discharge launders for washing 
fine coal. Boxes are provided on the several troughs 
and push water may be added in the different troughs. 
- The operation of launders has always been difficult 
and has required continuous attention to insure that a 
proper separation is made. Too much or too little push 
water, an improper rising velocity of Water in the boxes, 
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Figure 3 is a top view of the box shown in Figure 2. 
The launder system is composed of five flights or levels 

which are conventionally designated A, B, C, D, and E. 
launders from top to bottom. A and B launders are 
comprised of two parallel lanes side by side, while C, 
D, and E launders are single lane. Raw coal 1 and 
push water 2 are fed into the upper end of A launder by 
distributing means which are well known in the art. Re 
circulated middlings may also be fed to A launder with 
the raw coal and push water. A plurality of boxes are 
positioned along the lower side of A, B, C, D, and E. 
launders and discharge into the chutes below. Boxes 3 
discharge into chute 4' going directly to C launder. Box 
4 was installed in the launder for conventional opera 
tion but has not been used since the installation of our 
invention in the launder. The remaining boxes in A 
launder discharge into B launder, and all of the boxes 
in B launder discharge into C launder. In view of the 
reduction in width between B launder and C launder, 
wings 5 are provided to direct the discharge from the 
boxes of B launder into C launder. During conven 
tional operation boxes 6 of C launder discharge into 
chute 7 which discharges to refuse. They have been 
closed off similarly to box 4. Boxes 9 in D and E 
launders have associated with them dividing plates and 
are illustrated in greater detail in Figures 2 and 3. Box 
9" is a double box, but is similarly equipped. The re 
maining boxes 10 in E launder were originally installed 
but are no longer needed and have been closed off. 
Thus, all of the boxes discharging into refuse chute 7 
embody our invention. The A launder overflow 11 and 
B launder overflow 12 are dewatered and then placed 
upon the clean coal conveyor to be loaded out of the 
plant. C launder overflow 13 may be placed upon the 
clean coal conveyor or it may be recirculated as a 
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middling product to the head end of A launder. Al 
ternatively, it may be skimmed with the lower part of 
the overflow being recirculated and the upper part leav 
ing the plant as clean coal. D launder overflow 14 and 
E launder overflow 5 are recirculated as middlings and 
are returned to A launder with the raw coal and push 
water. Refuse discharging from the boxes into chute 7 
leaves the chute at 31. 

Referring to Figures 2 and 3, the bottom wall 16 of 
the launder trough and side walls 17 form a generally 
rectangularly shaped trough. An outlet 8 provides 
access to box 19 and extends across the entire width 
of the trough between side walls 17. A pipe 20 leads to 
the interior of box 19, supplying water to the box be 
hind wall 21. Wall 2 serves to even out the incom 
ing water flow to provide a rising velocity through verti 
cal passage 22 which is uniform from side to side. Such 
boxes are conventional and may have one outlet as shown 
in the drawings or may have two outlets. In double 
boxes an inverted U-shaped baffle is provided between 
the two outlets. In the conventional launder installa 
tions, a barrage is placed across the launder trough a 
short distance downstream from each box to form a bed 
of material in the trough above and upstream from the 
box. A movable plate member 23 has an orifice 24 
which controls the discharge of material from the box. 
Plate member 23 may be rotated to place a solid por 
tion of the plate member in a solid position below the 
lower box opening, thereby blocking off discharge from 
the box. 
A dividing plate is positioned in the trough above out 

let 18. An angle 25 is placed across the trough and 
has welded thereon a bushing 26 in which a threaded 
shaft 27 is slidably mounted. Handwheel 28, which is 
threaded on shaft 27 above bushing 26, may be rotated 
to cause vertical movement of shaft 27. A thin flat plate 
29 is welded to the lower end of shaft 27. It extends 
between side walls 17 thus preventing unrestricted verti 
cal access to outlet 18. The leading edge 39 is posi 
tioned in advance of outlet 18. The plate forms a re 
stricted passage along the bottom wall 16 of the launder 
trough from which passage outlet 18 opens. Preferably, 
the plate and shaft 27 present as little obstruction as pos 
sible to the moving bed in the trough. No barrages are 
installed in the launder troughs, and there is no re 
striction either upstream or downstream from the out 
let. 

In the operation of launders embodying the instant in 
vention, the coal to be separated is fed to the launder 
in the usual way. The absence of any barrages in the 
launder trough results in a particle bed which is extreme 
ly fluid and freely moving. For a given feed the depth 
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4. 
It will be understood, however, that some heavy density 
particles will be carried in the upper strata and that some 
light density particles will be carried in the lower strata. 
When the divider plate is properly adjusted as shown 

in Figure 2, the bed of particles moving in the launder 
will be split by the plate. Generally, coal particles 32 
will pass over the plate, and refuse particles 33 will pass 
under the plate. When the horizontal distance from the 
leading edge 30 of plate 29 to outlet 18 is properly ad 
justed, the particles will arrange themselves generally 
as shown in Figure 2. In launders ranging from 7 to 
14 inches in width, a horizontal distance from the out 
let to the leading edge of the divider plate of 1% to 2 
inches has given satisfactory results. The upper strata 
of the bed will move across the upper surface of the 
plate. The area beneath the plate will, however, be 
relatively clear. Particles in the lower strata are torn 
from the bed adjacent edge 30 and carried into the pas 
sage beneath the plate at high speed. Some of the 
particles will pass through outlet 18, and others will con 
tinue downstream as indicated at 32 resuming formation 
of a bed downstream from plate 29. It is thought that 
the upwardly rising current from the box into the re 
stricted passage beneath plate 29 causes a higher liquid 
velocity in this zone creating a resultant pressure drop 
beneath the plate, but the exact reason is uncertain. 
The importance of the invention described herein may 

be best shown by reference to conditions observed on 
a modern Rheolaveur lannder before and after the in 
stallation of apparatus embodying the invention. In a 
presently operating coal preparation plant, the fine coal 
was handled by passing it through two Rheolaveur free 
discharge launder systems of conventional, modern de 
sign. Both launder systems were required to handle the 
full feed to the plant, and were overloaded. The de 
sired end product was metallurgical coal, and the plant 
was designed to further concentrate part of the launder 
product by tabling. It was necessary to employ a table 
operator to supervise operation of the tables. After 
installation of the invention in the launder systems and 
the removal of all barrages, those launders were able 
to handle the entire plant feed with no evidence of over 
loading; and they could handle a substantial increase in 
feed without overloading. The accuracy of separation 
so closely approaches the theoretical separation that the 
concentrating tables have been completely by-passed and 
are no longer used. 
The following table shows the effects of the invention 

on the analysis of the products of the Rheolaveur laun 
ders. The raw coal feed contained approximately 16.2% 
ash and 2.51% sulfur. In Table I the particles were to 
be separated at a specific gravity of 1.60. 

Table I 

Sink Clean Yield Float 
Material Clean Coal, Refuse, of Material 
in Clean Coal, Percent Percent Clean in Refuse, 
Coal, Percent S Ash Ash Coal, Percent 
Percent Percent 

1. Theoretical Sink and Float tests.-------...-- 0.0 1,68 7.0 73.2 87.4 0.0 
2. Conventional Launders Only-------------- 1, 5 1.7 7.7 40.9 74.5 36.0 
3. Conventional Launders and Tables------- 1.2 1.72 7.8 53.1 81.5 15.0 
4. Launders Only with Divider Plates on all , 0 1.66 7.7 73. 87.2 1.0 Boxes Going to Final Refuse, No Barrages. 

of the bed will be substantially less than in convnetional 65 It will be noted that the yield of clean coal in Example 
launders. Heavier particles will be withdrawn through 
the boxes in A, B, and C launders, although in view of 
the thin bed and its speed of movement, the operating 
characteristics for any given feed may be different. As 
the bed in D and E launders approaches boxes 9 over 
which the divider plates have been installed, the particles 
will generally be stratified according to their specific gra 
vities. Coal particles 32, which are illustrated as dark 
particles, will generally be on top of the heavier particles 
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4 closely approaches the theoretical yield in Example 1. 
The figures for percentages of misplaced material are 
based upon grab samples and so are subpject to some 
sampling error, but they indicate the relative amount of 
misplaced material which may be expected under the 
stated conditions. 

In other tests, a divider plates were installed over 
two boxes on A launder and the following analyses 
were made of material discharging from the boxes. The 

of slate or refuse 33, which are shown with light centers. 75 desired separating gravity of these tests was 1.50. 
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Table II 

Wit., Ash, is, Per 
Percent Percent cent 

5 
1. First Boxe-Conventional Arrange 

ent: 
1.50 Float.-------------- 65.5 6.88 57 

34.5 57.36 0.49 
composite.----------------------- 100.0 23.51 4.65 

2. First Box-Divider Plate, No Bar- O 
cage: 
1.50 Float.--------------------------- 8.7 S. 68 1,87 
50 Sink--------------------------- 93.3 7488 7.3 

Composite------------------------ 100.0 70,08 6.75 

3. Second Box-Conventional Arrange- 5 
ment: 

1.50 Float- 87.5 6. 48 1.55 
1.50 Sink--- - 12.5 61.68 10. 07 

Composite------------------------ 00.0 2.84 2.70 

4. Second Box-Divider Plate, No 20 Barrage: 
1.50 Float.------------------------ 12. 8.28 1.77 
1.50 Sink--------------------------- 87.9 73.80 8.67 
Composite.----------------------- 000 65,50 7.82 

The extraordinary increase in the withdrawal of sink 
material can readily be seen by comparison of the several 
examples. 
. In making the above tests some boxes were closed off 
to permit proper bed formation, and the samples were 
taken from the first two open boxes on A launder, 
Referring to Figure 1, there were the second and fifth 
boxes on A launder, the first, third and fourth being 
ciosed off. The launder was operated in the normal 
fashion and samples 1 and 3 were taken. Then, divider 
plates were installed over the open boxes, all barrages in 
the head end of A launder were removed, vertical water 
was supplied to the boxes and the launder was operated 
under similar load to take samples 2 and 4. It is to be 
noted that the invention permitted the withdrawal of an 
acceptable refuse, even at the head end of A launder. 
By use of the above described invention it has been 

possible to greatly increase the capacity of launder 
washers while substantially improving their product. It 
has likewise been possible to eliminate the need for: 
concentrating tables, and the operation of the launders 
has become less critical. The capital expense required 
for new installations has been reduced, and a smaller 
crew of men has been able to handle a greater tonnage 
with less critical attention to operating conditions. The 
amount of circulating water is reduced by the practice 
of this invention, and it has substantially contributed to 
the maintenance of a closed water system in which no 
water is dumped to avoid a build-up of solids in the cir 
culating water. The expense of avoiding stream pollu 
tion is thus substantially lessened. . 

While we have illustrated and described a present pre 
ferred embodiment of our invention, it is to be distinctly 
understood that we do not limit ourselves thereto and 
that our invention may be otherwise variously practiced 
within the scope of the following claims. 
We claim: 
1. In a launder washer for hydraulic classification of 

solid particles in a fluid bed, a trough, at least one open 
ing in the lower portion of said trough for the with 
drawal of stratified particles from the trough, the trough 
being characterized by lack of any obstruction therein 
to free flow of the bed adjacent said opening, enclosure 
means below said opening for reception of particles dis 
charged through said opening, means to supply fluid to 
the enclosure means, outlet means from said enclosure 
means, flow dividing means positioned in the trough 
above said opening therein and extending substantially 
the full width of the trough, said means being thin and 
flat to present low resistance to and low turbulence in a 
moving stream of particles in the trough and having the 
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6 
flat surface parallel to the surface of the bed dividing 
the stream whereby some of said particles pass above 
the thin flat means and other of said particles pass below 
said means. 

2. In a launder washer for hydraulic classification of 
solid particles in a fluid bed, a trough along which a 
stream of said particles is moved, at least one opening 
in the lower portion of said trough for the withdrawal 
of stratified particles, the trough being characterized by 
lack of any obstruction therein to free flow of the bed 
adjacent said opening, enclosure means below said open 
ing for reception of particles discharged through said 
opening, outlet means from said enclosure means, means 
to supply fluid within said enclosure means, a complanate 
baffle positioned above the opening with its large surface 
parallel to the surface of the bed for minimum turbulence 
and flow resistance to the stream of moving particles, 
said baffle dividing the stream of particles, some of said 
particles passing above the baffle and other of said par 
ticles passing below the baffle. 

3. In a launder washer for hydraulic classification of 
solid particles having different specific gravities moving 
in a hydraulic stream, a trough, an opening in the bottom 
of said trough for withdrawal of particles of relatively 
high specific gravity, the trough being characterized by 
lack of obstruction therein to free flow of the bed adja 
cent the opening, enclosure means below said opening 
to receive particles discharged therethrough, means to 
supply fluid to the enclosure means, outlet means from 
said enclosure means, thin flow dividing means positioned 
in the trough above said opening within the stream of said 
particles moving down the trough with its larger surfaces 
generally parallel to the surface of the stream, and pre 
senting low resistance to flow of particles along the 
trough and creating low turbulence in the stream. 

4. In a launder washer for hydraulic classification of 
solid particles having different specific gravities, an in 
clined trough, liquid supply means at the upper end of 
said trough, said liquid carrying a bed of said particles 
down the incline of the trough, a plurality of particle 
withdrawal openings in the bottom of said trough, flow 
dividing means of small cross section positioned within 
the trough over at least one of the openings for minimum 
flow resistance to and minimum turbulence in the bed 
and forming a passage of uniform transverse cross sec 
tion along the length of the dividing means, the trough 
being characterized by lack of any obstruction adjacent 
the opening, adjusting means whereby the elevation of 
the dividing means may be varied, enclosure means be 
low each opening having dividing means associated there 
with to receive particles withdrawn through said open 
ing, fluid supply means connected to the enclosure means, 
and outlet means from the enclosure means. 

5. In a launder washer for hydraulic classification of 
solid particles having different specific gravities, an in 
clined unobstructed trough along which a bed of said 
particles is carried by a hydraulic stream, a plurality of 
particle withdrawal openings in the bottom of said trough, 
a thin flat plate adjustably positioned above at least one 
of said openings and having its large surface substantially 
parallel to the bottom of the trough, plate adjusting 
means whereby said plate may be positioned to skin 
off an upper layer of said bed and carry it across the 
opening, enclosure means below said openings to receive 
particles passing therethrough, means to supply fluid to 
said enclosure means, and outlet means from said en 
closure means. 

6. In a launder washer for hydraulic classification of 
solid particles having different specific gravities, an in 
clined trough along which a bed of said particles is 
carried by a flowing liquid stream, a plurality of particle 
withdrawal openings in the bottom of said trough, the 
trough being characterized by absence of any obstruc 
tion adjacent said openings, thin flat flow dividing means 
positioned adjacent some of said openings, each of said 
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means comprising a thin flat divider positioned in the 
bed, above the associated opening with a flat surface of 
the divider generally parallel to the surface of the bed. 
for low turbulence, and flow, resistance, Sone of said 
particles, passing above the divider and other of Said 
particles passing, below the divider, enclosure means be: 
neath. each said associated opening to receive particles. 
passing therethrough, means to supply fluid to the en 
closure, means, and outlet means. from the enclosure. 
means. 

7. In a launder washer for hydraulic classification of 
particles having different specific gravities, an inclined 
trough along. which a bed. of said, particles is carried by 
a flowing liquid, stream, a plurality of particle outlets: in 
the bottom of said trough, baffle means, positioned Over 
at least one of said-outlets, and forming.a. passage to, Said 
outlet parallel to and along. the bottom of Said trough, 
said passage being of uniform transverse, Cross section 
along the length of the passage: for low flow resistance. 
to and turbulence in, the flowing. stream, adjustable baffle 
support, means whereby said baffle means, may be raised 
or lowered to vary, the effective height of said passage, 
enclosure means below each outlet having associated 
baffle means to receive particles passing through the out 
let, means to supply, fluid to the enclosure means, and 
outlet means from the enclosure means. 

8. A launder washer for classifying particles of dif 
ferent specific gravities comprising a trough shaped wash 
ing section, an outlet from said trough, means above Said 
outlet forming a narrow passage of uniform transverse 
cross section throughout its length between said means. 
and the bottom of said trough, said trough being char 
acterized by a smooth, unobstructed surface for the free. 
movement of particles therein, enclosure means below 
the outlet to receive particles passing through the outlet, 
means to supply fluid to the enclosure-means, and outlet. 
means from the enclosure, means. 

9. A launder washer for hydraulic classification of 
particles of different specific gravities in a fluid stream 
comprising a plurality of troughs, a plurality of particle 
outlets from said troughs, heavy particle, collecting. 
means, complanate. flow dividing baffle, means adjacent 
each outlet in, flow communication with Said heavy par 
ticle collecting means, said baffle means being parallel. 
to the surface of the stream and forming a low unob 
structed passage parallel to the bottom of its associated 
trough from which passage the associated outlet diverges, 
enclosure means. below each said outlet to receive par 
ticles discharged through said associated outlets, fluid 
supply means connected to said enclosure means, and out 
let means from said, enclosure means. 

10. A launder washer for hydraulic classification of 
particles of different specific. gravities comprising a plu 
rality of troughs, a plurality of particle outlets from said 
troughs, refuse collecting, means, flow dividing means 
adjacent each outlet in flow communication, with said col 
lecting means, said dividing means comprising a thin. 
flat plate positioned parallel to the bottom of the assor 
ciated trough, the trough, being characterized by lack 
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8 
of any obstruction adjacent said plate, said trough and 
plate presenting low flow resistance to and low turbu 
lence in a stream moving in the trough, means vertically 
adjustably connecting the plate and the trough, enclosure. 
means beneath each said outlet in flow communication. 
with said collecting means to receive particles from Said 
outlets, fluid supply means connected to said enclosure 
means, and outlet means from said enclosure means. 

11. A launder washer for classifying particles having 
different specific gravities comprising an unobstructed. 
trough, an opening in the bottom of said trough for 
withdrawal of particles of relatively high-specific gravity, 
said opening discharging into enclosure means having 
another. opening therefrom, means to supply liquid to said 
enclosure means, outlet means from said enclosure means, 
and thin substantially smooth flow dividing means posi 
tioned in the trough within a stream of particles moving 
in the trough and having its plane parallel to the Surface 
causing minimum flow resistance and turbulence in the, 
moving stream. 

12. A launder washer for classifying particles having 
different specific gravities comprising a smooth unob 
structed trough, an outlet from said trough for with 
drawal of particles of high density, means substantially 
enclosing the space beneath said outlet, outlet means 
from the enclosing means, means to supply liquid to Said 
enclosed space whereby an upward current of liquid may 
be produced in said outlet, and a complanate baffle ad 
justably positioned in the trough above the outlet forming 
a thin unobstructed passage of uniform transverse cross 
section along its length above the bottom wall of the 
trough. 

13; A launder washer for hydraulic classification of 
particles of different specific gravities comprising a plu 
rality of smooth unobstructed troughs, a plurality of par 
ticle outlets from said troughs, heavy particle collecting 
means, substantially flat particle bed dividing means ad 
justably positioned in the trough adjacent each outlet 
in flow communication with said heavy particle collecting 
means, said dividing means being substantially parallel 
to the surface of a bed of particles in the trough, said 
dividing means forming a smooth flat passage along the 
bottom of the trough above each said outlet and develop 
ing minimum flow resistance to and minimum turbulence 
in a moving bed of the particles, space enclosing means. 
below each said outlet, particle escape means from said 
space enclosing means, and means supplying fluid to said 
space enclosing means whereby a rising current of fluid 
is maintained in the associated outlets. 
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