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UNITED STATES PATENT OFFICE,

GEORGE MOORE, OF JOPLIN, MISSOURL
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Specification of Letters Patent.

Patented Nov. 27, 1917,

Application filed March 8, 1815, Serial Mo. 11,900,

To afl whom it may concern.:

Be it known that I, Georee MooORE, a citi-.

zen of the United States, residing at Joplin,
in the county of Jasper and State of Mis-
souri, have invented certain new and useful
Improvements in Processes of Replacing
Solvents in Pulps; and I do hereby declare
the following to be a full, clear, and exact
description of the invention, such as will en-
able others skilled in the art to which it ap-
pertains to make and use the same.

One of the objects of this invention is to
separate suspensible solids from fluids in a
minimum of time, with a minimum space
occupied by apparatus, and with a maxi-
mum of efficiency.

Another object of this invention is the
effective control of sclutions of greater dis-
solved contents from diffusion in solutions of
less dissolved contents during counter-move-
ments of solids and replacing solutions.

A more detail object is the partial retard-
ing of a body of replacing solutions in a
manner enabling relative movement of por-
tions thereof, counter to proportional move-
ment of solids mixed with solutions to be
replaced while other portions of the body
remain relatively substantially stationary.

With these and further objects in view, as
will in part hereinafter become apparent
and In part be stated, the invention com-
prises certain novel steps and cembinations
of steps in a metallurgical process as will
hereinafter be specified and claimed.

In the accompanying drawing illustrating
an apparatus well adapted for the carrying
out of the process:

Figure 1 is a longitudinal, vertical sec-
tion.

Fig. 2isa transverse section taken on the
plane indicated by line 2—2 of Fig. 1.

Fig. 3 is an enlarged detail view of a
fragment of one of the settlers.

Figs. 4 and 5 are detail views of the
pivots supporting settler plate baskets.

Fig. 6 is a fragmentary view similar to
Fig. 1 showing the compartments with the
settler plates omitted.

Fig. 7 is a fragmentary enlarged, detail,
perspective view of a section of the scraper
conveyer.

To the end of facilitating a clearer dis-
closure and aiding a more ready compre-
hension of the preferred steps of the present
improved process, the structure delineated

in the accompanying drawing will be de-
scribed in detail.

Referring to the drawing by numerals, 1
indicates a tank or container which is pref-
erably elongated horizontally. At one end
of tank 1, a hopper 2 communicates with the
tank and is provided with a discharge pipe
3 valved at 4 for facilitating and controlling
discharge of tailings from the tank, and the
end of the tank provided with hopper 2 will
hereinafter, for facility of identification, be
referred to as the forward end, while the
opposite end will be considered the rear end.
At the rear end of tank 1 is provided a set-
tler compartment 5 provided with a launder
6 for decanting the more or less clarified
solutions of maximum dissolved contents.

Tank 1, between the clarifying compart-
ment 5 and the front end of the {ank, is di-
vided into a number of compartments 7 by
partitions 8, 8. The compartments 7 serve
to maintain retarded or slow moving por-
tions of the column of fluids making up the
contents of tank 1, so that opportunity is
afforded for the settling of suspended solids
in the compartments 7, and to augment the
rate of settling therein, settler spparatus are
preferably arranged in said compartments.
As seen in Fig. G,:such apparatus may be
omitted, and ~efficient results obtained,
though the rate of settling of suspended sol-
ids would not be as gréat. Each of such
settler apparatus.consists of a series of jux-
taposed settler plates 9, 9 held apart by in-
terposed spacers 10 and being clamped to-
gether by rétaining rods 11 so as to form a
structure consisting of a large number of
closely arranged thin plates. In Fig. 3 the
parts have been shown on an exaggerated
scale for clearness of disclosure, and to make
definite one desirable embodiment of this
apparatus, the proportions may be consid-
ered as indicating plates 9 of sheet steel
approximately one-thousandth of an inch
thick with the plates spaced apart approxi-
mately one quarter of an inch. The propor-
tions may be varied with varying results.
Supporting shafts 12 are journaled in brack-
ets 1, 1” mounted in the tank 1, and the
shafts 12 are connected by arms 13 to rod 14,
so that when the shafts are osecillated
through ninety degrees all of the plates of
the several settlers are moved from the hori-
zontal to the vertical position and are re-
stored by a reverse angular movement of the
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same length. To effect such oscillation of
shafts, the actuating levers 43 are attached
to the rod 14 which may be manually actu-
ated or may be driven by any appropriate

5 actuator not seen. TFach shaft 12 1s carried.

by a plate 12° located between two of the

plates 9 midway of the height of the re-

spective basket of plates, the end portions

of each plate 12 being penetrated by rods 11

10 for giving the respective shaft 12 an effective

anchorage in the respective basket of plates.

Rod 14 1s preferably timed to be actuated at

definite intervals ranging say {rom two to

five minutes or more, according tc the nature

15 of the pulp being treated, each actuation of

the rod consisting of a forward thrust and a

return thrust, and since it is only desirable

to swing the settler plates from a horizontal

to a vertical position and to leave them in a

20 vertical position only for a brief time suf-

ficient for discharge of the settled coagu-

lated solids, and then to restore the settler

plates to their horizental position and leave

them in such horizontal position for a time

25 sufficient for purposes of settling, the timing

of the actuations of rod 14 will be consistent
with such operations. ‘

A flexible baffle or flap 15, preferably of

canvas, is attached to the lower plate of each

30 settleér, the lower edge of the flap resting on
the settled ore and the conveyer, allowing
the scrapers to pass under the canvas. This
baffle directs the replacing fluid entering
from the preceding compartment 7 beneath

35 the respective partition 8 upward and be-
tween the plates. The replacing fluid is also
baffled by the extension 16 of the top-most
plate of each basket of settler plates, which
prevents the fluid from passing over and

40 around the outside of the settlers instead of
between the plates. Similar settlers and
flexible baffles are arranged in the compart-
ment 5 for clarifying the solution before dis-
charging. The last-named- settlers are

45 turned through ninety degrees by drawing
up the rod 24 engaging the levers 25 of said
settlers. The preferably canvas baffles 157,
which depend from the lower end of the
lower basket of settlers in compartment 5

60 engage the hopper bottom of the compart-
ment so that the liquid is directed through
between settler plates and prevented from
passing around them. , :

Each of the partitions 8 terminates above

55 the bottom of the tank 1 and leaves the lower

portion of the tank a passage-way for mate-

rials and solutions, with which passage-way
the lower ends of the several compartments
8 are in free communication. - An endless
80 conveyer chain 17 is arranged with its lower
lap extending along the passage-way be-
neath the several compartments 7, the con-
veyer being sustained in the tank by the
bottom thereof and guided by appropriate
85 wheels or pulleys 18, 18, one of the pulleys

18 being actuated by a driving belt 19 for
moving the conveyer 17. Seraper plates 20
carried by the chain 17 in position for en-
gaging ore solids and dragging the same
along the floor of tank 1 are designed to 70
move solids along the tank to and discharge
them into the hopper 2. During the course

of such movement new surfaces of the solids
are continually being exposed for affording
access and the action of replacing fluid. 75
Each of the several scrapers 20, as clearly
indicated in Fig. 2, is preferably formed of
spaced sections so as to leave intervening
openings. In Fig. 2, the dotted lines indi-
cate the relative location of the sections of 80
the next preceding scraper so that the sec-
tions of any two succeeding scrapers taken
together make up a practically complete
wall across the passage-way into which the
scrapers extend, the sections of one scraper 85
being located in the longitudinal. planes of
the conveyer not occupied by the sections of
the neit succeeding and next preceding
scrapers. Other arrangements of scraper
sections may be employed as found desir- 90
able according to the materials being treat-
ed. The passageway below partitions 8 is
thus bafiled by scrapers 20.

This process may be used for dissolving
soluble material from insoluble material and 95
then replacing with water the soluble values
mixed with solids, in which case the solvent
is fed at a point near the point designated
for the supply of barren solution-and the
material to be dissolved may be fed at the
point designated for the entrance of the
pulp. In this case, the great advantage of
bringing the more resisting portions of the
soluble material into the area of the strong-
est dissolving fluid and the further advan-
tage of completely utilizing the last traces of
dissolving power in the dissolving fluid by
its contact with fresh undissolved material
is added to the replacement value as already
explained. Another valuable feature of the 10
process is that the solutions may be dis-
charged with a high degree of soluble con-
tents due to the positive movement of the
replacing fluids in one general direction
which prevents any large weakening of the 115
strength of the original solution by the inter-
mingling of the replacing solutions-of less
dissolved contents. '

In operation, pulp is supplied as, for in-
stance, through a pipe 21 to one of the com- 120
partments 7 toward the rear end of the tank.

100

105

. Barren solution is supplied as through pipe
- 292 to one of the compartments 7 toward the

front of the tank 1, and wash water is sup-
plied through pipe 23 to the compartment 126
immediately above the discharge hopper 2.
The barren solution is, of course, the solvent
solution substantially free from dissolved
metals, and the wash water is the cleansing

fluid employed for replacing in the solids 130
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barren solution therein for preventing loss
of such solution with the tailings. It is to
be observed that between the point of intake
of pulp and the point of intake of water, the
body of barren solution acts as a buffer zone
preventing passage of value bearing solu-
tion to the tailings discharge end and like-
wise preventing water from mixing with
the value bearing solution.

The operation is, of course, a continuous
one, the barren solution being supplied in
quantities sufficient for insuring a counter-
current of replacing solution traveling

along the passage-way beneath partitions §-

toward the clarifying compartment 5, while
the solids are advanced in the opposite di-
rection by the action of the conveyer 17,
Wash water is supplied in quantities suffi-
cient to replace the barren solution. The
scraper plates 20 in dragging the solids
along the floor of the tank 1 cause portions
thereof to be agitated sufficiently to rise in
suspension, and, to prevent travel of such
suspended solids along with the counter-
current, the compartments 8 are provided,
into which the suspended ¢ -.ids rise and are
confined against further rearward progress,
and given an opportunity for settling.
When the settler apparatus is used, the

solids settling thereon are allowed to be- -

come sufficiently, coagulated to descend rap-
idly before being released or discharged, so
that when-discharged such solids quickly
find their way down to the bottom of the
tank, and are moved along such bottom ith
the main portions of solids. Any given par-
ticle of solid may become suspended and
then coagulated and settled with other
solids, and again suspended and so on re-
peatedly, but an advance is made each time
and retrogression is almost impossible, and
quite impossible to any extended degree, so
that eventually even the light solids will be
caused to arrive at the discharge hopper.
The improved process will be understood
from the operation above stated and is char-
acterized by movement of the pulp in con-
tact with replacing fluid and in a counter
direction while moving the fluid in the op-
posite direction, the flow of the fiuid being
baffled in a manner producing two essential

effects consisting of, first, confining the

channel at such frequent intervals as to
largely or almost entirely prevent diffusion
backward to the intake of the fluid; and,
second, forming non-advancing or slowly
advancing compartments of replacing fluid
in which the solids rising in suspension un-
der the action of the scrapers are induced
to settle and may be returned into the main
moving mass_of pulp solids close to or at
the point from which they rose in suspén-
sion, so that while parts of the slimes will
naturally rise into suspension they will not
to any great exteni be carried along with

" compartment to the next shall be
that the fluid advances 3

the current of replacing fluid, and such par-
ticles as are carried therewith will not pass
many of the compartments before again be-
ing lodged in the main mass of advancing
pulp solids.

The process may be carried on without
the settling plates but the Tatter increase the
capacity of a tank of a given size. Other
forms of settler surfaces may be used.

The expansion occurring in-the rear of
each partition 8 as the solutions pass be-
neath the partition and enter the next com-

partment enables the solutions to move more .

slowly within each compartment than at
the points beneath the lower edge of each
partition between the compartments, where-
by a better opportunity is provided for set-
tling of solids in the slowly moving solu-
tions in each compartment, such as would
not be afforded if the solutions moved at all
points with the velocity manifested imme-
diately beneath the lower edge of each parti-
tion. The travel of the solutions along
the column . of solutions toward the rear
thereof, will occur with movements relative
to each compartment such as are indicated
by the arrows applied to a few of the com-
partments in Fig. 1 of the drawing. The
baffles 15 prevent a direct travel of the more
rapidly moving solutions across the lower
part of compartments 7 between partitions
8. It will, of course, be understeod that
while the velocity of the curreni has been
referred to, the movement at any point will

be slow since the general movement of solu- 1

tions must be sufficiently slow as not to cause
the carrying of any large amounts of solids
onward to the final compartment 5, and at
the same time, the movement of the solu-
tions will be as rapid as consistent with
this result, to which end the provision of
the settler baskets materially adds since co-
agulated settled solids may .descend from

80

ivd

the surface of said baskets through 2 cur- -

rent of solutions without being carried away 1if
thereby when suspended solids would

be
carried by such current.

. In the practising of the improved process,
1t 18 not of vital importance that the only

opening between partitions should be the

opening through which the conveyer passes
but one of the importsnt phuses of the proc-
ess is that the area of discharge from one
sufficiently
restricted to insure
through whatever openings are provided in
the proper direction so that there shall be
no back-flow or as little as possible.

What T claim is:

L In a process of replacing solvents in
pulps, advancing solids and replacing fluid
counter to and in contact with each other
while retarding the advance of upper por-
tions of the fluid.

2. In a process of replacing solvents in

izk
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pulps, advancing solids and replacing fluid
counter to and in contact with each other
while retarding the advance of upper por-
tions of the fluid, settling suspended solids
in such upper portions and returning the
suspended solids to the advancing solids.

3. In a process of replacing solvents in
pulps, moving portions of a body of replac-
ing fluid relatively quickly in one general
direction, and moving other portions of the
same body of fluid relatively slowly in the
same general direction, while moving solids
in the body of fluid in a general direction
counter to the general movement of the fluid.

4. In a process of replacing solvents in
pulps, advancing solids and replacing fluid
counter to and in contact with each other
while retarding the advance of upper por-
tions of the fluid, settling suspended solids
in vertically spaced layers and returning the
said layers of solids to the advancing solids.

5. In a process of replacing solvents in
pulps, advancing solids and replacing fluid
counter to and In contact with each other
while retarding the advance of the fluid at
its surface.

6. In a process of replacing solvents in
pulps, advancing solids and replacing fluid
counter to and in contact with each other
while retarding the advance of the fluid at
the surface thereof and down to the lower
portions of the fluid.

7. In a process of replacing solvents in
pulps, advancing solids and replacing fluid
counter to and in contact with each other
while preventing direct advance of upper
portions of the fluid.

8. In a process of replacing solvents in
pulps, moving the replacing fluid and solids
of a body of replacing fluid and solids coun-
ter to and in contact with each other while
restricting the flow of the fluid at spaced
intervals. 4 : )

9. In a process of replacing solvents in
pulps, moving the replacing fluid and solids
of a body of replacing fluid and solids coun-
ter to and in contact with each other while

restricting the movement of the fluid at -

1,248,374

spaced intervals, laminating the fluid be-
tween the points of restriction and directing
the unlaminated fluid into the laminations.

10. In a process of replacing solvents in
pulps, moving the replacing fluid and solids
of a body of replacing fluid and solids coun-
ter to and in contact with each other, lami-
nating the body at spaced intervals, and di-
recting the unlaminated fluid into the lami-
nations. ' -

11. In a process of replacing solvents in
pulps, moving the replacing fluid and solids
of a body of replacing fluid and solids coun-
ter to and in contact with each other, the
solids being moved in the form of a settled
mass, laminating the fluid at spaced inter-
vals, directing the unlaminated fluid into the
laminations, settling solids in the lamina-
tions, and returning such settled solids to
the mass of settled solids. '

12. In a process of replacing solvents in
pulps, delivering pulp to a body of replac-
g flvid, moving the solids of such pulp
along the body of fluid toward a point of
discharge, and advancing the fluid counter
to the movement of the solids while retard-
ing the advance of portions of the fluid:

13. In a process of replacing solvents in
pulps, advancing solids and replacing solu-
tion counter to and in contact with each
other while maintaining a substantially non-
advancing area of replacing solution com-
municating with the advancing solution,
and directing light solids rising in the ad-
vancing solution into the non-advancing
area.

14. In a process of replacing solvents in
pulps, settling solids from slimes, moving
these solids in one direction in replacing

fluid, moving replacing fluid in a contrary

direction, and retarding portions of the ad-
vancing fluid to permit settling of the solids.
In testimony whereof I affix my signa-
ture in presence of two witnesses.
‘ GEORGE MOORE.
Witnesses:
E. G. Hoae,
L. H. Moore.
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