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Specification of Letters Patent.

_Patente;i Aug. 18, 1808.

- £pplication filed December 27, 1805. Berial No. 293,481,

To all whom it may concern:

Be 1t known that I, CuarLes BuTTERs, a
citizen of the United States, residing at
Berkeley, in the county of Alameda and
State of California, have invented certain
new and useful Improvements in Vacuum
Kiltering Apparatus; and I do hereby declare
the following to be a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to which it apper-
tains to make and use the same.

- This invention relates to vacuum filters
and has for its object to provide an apparatus
for the economical separation of solutions

.roin the fine particles of material held in sus-

pension therein. = -
Another object of this invention is to pro-

vide & vacuum filter frame whercon the

layer of material to be filtered mayv be homo-
geneously deposited and not be liable to

erack or be subject to injury.
-otill another object of thisinvention is to

provide a vacuum filter apparatus wherein
the vacuum may be created by the weight of
8 column of water, it being only necessary to
exhaust such air as mayv be contained in the

water and that entering through leakage in

the apparatus. _ _
Referring to the drawings, Figure 1 repre-
sents an etevation of the apparatus, partly in
section, with portions broken awav: e, 2
represents a perspective view of vae filter

frame, with portions of the tank in which
it 1s adapted to be used and portions of the

filtering and supporting fabrics cut awav;
Kig. 3 represents an enlargpd, sectional, de-

tall view of the top member of the frame:

40

g, 4 35 a fragmental view, showing ong

form of sewing; and Fig. 5 is a detail of an

alternate form of the pipe connections.
The numeral 1 desionates the side walls of

a8 tank or vat with an offset portion 2, on

50

which rests top member 3 of the vacuum

{ilter frame.

pipe or
tubing 5, the bottom portion of which is per-
forated on its upper side. .
A tee may be provided at one of the lower
corners of the frame into which may be in-

serted g I}ip[ple, over which the end of a7

piece of flexible tubing 8 iy drawn, the other

To the bottom of the member:
~3oof the frame, (Fig. 2), by means of bolts 4,
15 aflixed a rectangular frame of

l end of which is similarly connected with an

- .

- to an exhaust pump, not shown.

20,

——

ell 9, the latter being connected to a pipe 10,

te a shut-off 11, which is in turn connected
to the supply and discharge pipe 12.

passing through the side of tank 1, connected

fitted' t |
each side of which material a layer of f{ilter-
ing fabrie is stretched, the fabric and fibrous
materiai being sewed or fastened together
at frequent intervals, D

~ Applicant has found in practice thaf sew-
ing or quilting at intervals of one-half inch
gives the best results, the said sewing being
1n either vertical lines or intersecting lines at
that distance apart, as shown in Fig. 4.

29

A f}iece of fibrous or woven material 13 is
‘to the mstde of the tubular frame 5, on .

60

In the top member of the frame are formed

grooves 15, In ‘which, by means of strips 16,

70

the upper ;l)a.rt of the filtering fabric 14 is

held, as indicated in Fig. 3. On the under
side of strips 16 ‘are formned grooves 17, so
that any water or other fluid will be deflected
and drop from the edge, in place of running

“down over the surface of the filtering fabric,

a1 thereby eroding the eake of material de-
postted thereon, | I

The filtering fabric is brought down over
the lower surface of the frame member 3, and
sewed together as at 18, Fig. 2. The upper
pm'lim; of the fabric down to the line of sew-
ing and - also the portion of the fabric sur-

rounding the pipe, is coated - with. water-

proofing solution, such as' asphalt paint.

The sides of the filter' frame are braced by
In the upper part.of the

wooden strips 19.
[rame are provided eye bolts 20, by means of
which the frame can beremoved from the vat
tor repairs or other purpose. -
Pischarge pipe 12 is connected - with. a
drum 21, a stop cock 22 bheing provided in

70
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90

sald eonnection, frem which a pipe 23 leads

‘ Near the
lower part of the drum 21 is conneected a pipe
24, the lower portion of which terminates be-

95

tow the surfacs of the liquid econtained in {he

sum{_), which may be provided with a pipe

withdrawn therefrom.

In Fig. 5 there is shown an alternative con-

oy means of which the liquid may be

100

structioninwhich the teé 6intheoriginal con-

struction is replaced by an ell or bend and the
top of the tube is passed through the mem- -
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“ber 3, having a collar 27 to prevent it being | intervals, and passageways for drawing off

10

15

- 20

‘portion of the pipe 5, washer 29 and gas
L > terposed between sald coupling
30 being interposed between said liny

drawn too far through. *
A couphing 28 is screwed on to the u p})er
et

and the frame. " Into the u i)p@r. portion of
coupling 28 is serewed a nipple 7, to which is

fixed a plece of flexible tubing 8, connected

to the discharge pipe 12, as previously de-
scribed. N
In the operation of this invention any de-

sired number of these filter frames are ar-

ranged at frequent infervals in a vat. The
material to be filtered, which may consist of

the slimes in hydro-metallurgical processes, is

allowed to flow into the. vat until it rises
slightly above the top 3 of the filter frame.

The alr in the drum 21 being exhausted

through pipe 23, the atmospheric pressure
will cause the liquid to rise i pipe 24 until
the weight of the iquid in said pipe creates a
sufficient vacuum to cause the liquid 5)01‘tion

of the material in the vat 1 to pass through

the filtering fabric 14 into the interstices of

925
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the fibrous material 13, through which it
flows by gravity to the holes in the upper por-
tion of pipe 5 and through pipe 5 and connec-

tions 6,7, 8,9,10; and 11 to the piFe 12, and
1

thence to the drum 21 and through the pipe
24 to the sunp 25. The pulp is then -with-
drawn from the tank, leaving a cake or layer
of the restduum on the surface of the filter,
which layer, however, contains a certain
percentage of value bearing solution. After
the tank is rinsed with a solvent, it is refilled

with water and a vacuum again formed in
Flpe 12, whereby these values are drawn

rom the cake on the filter frame. The final
operation consists 1n emptying the tank once
more and forcing -water under pressure
through the pipe 12 and the connections be-
fore mentioned, the stop
closed, into the intertor of the filter-frame,
whereby the cake is loosened and discharged
and the filter cleansed ready for reuse.

The strips 17, in addition to bracing the

lilter and preventing it bagging, perform an

impotfant function in aiding to hold the cake
of material being filtered in position on the

lilter frame, these strips being in practice |
much more numerous than shown i the

drawing.
-~ Claims. .

1. A filter frame having a porous material
interposed between two sheets of filtering
fabric, being sewed through or fastened at 1n-
tervals. o -

2. A dilter frame having {iltering material
inclosing a mass or masses of porous mate-
rial through which the {iltrate can percolate,
sald filtering materinl and mass of porous

“material being sewed through or fastened at

~cock 22 being

i

- the liltrate from the said porous material.

- 3. The combmation in a filter frame of a
fibrous ma‘ertal 1nterposed between two

sheets of filtering fabrie, the fibrous material

and filtering fabrie being sewed or fastened

- together at intervals, and a perforated pipe

for withdrawing and admitting fluid to and
from the filter. |
4. Alilter frame having filtering material

5

70

Inclosing a mass or masses of porous mate- .

rial . sand  filtering material and mass of
porous material being sewed through at in-
tervals, and strips forming an external brac-
g for the active portions of the filter,
adapted to assist in supporting the layer of

L

70

precipitated matter on the exterior of the

{ilter. |

5.. A hilter frame having a top member or

rail, grooves therein, retaining strips having

the under outer edge lower than the portion

next to the frame, adapted in combination
with sald grooves to hold filtering fabrie.

80

89

6. A filter frame having a top member or

rail, grooves therein, retaining strips having
the under outer edge lower than the portion
next to {he frame, adapted, in combination
with saul grooves, to Ilw]d;- {iltering fabric,

90

and means for producing & vacuum in the in-

terior of said frame. ~

7. A hlter frame provided with a 'ﬁltering

fabrie, portions of which are impervious to
fluid. |

8. A filter frame pmvided with a filtering -

fabric, a narrow rim around the sides of
which 1s impervious to fluid. |

9. A hlter frame having two sheets of fil-
tering fabric and a porous material inter-

' posed between the two sheets, portions of the

sald sheets of filtering material being imper-
vious to flmd. | - -

10. A filter frame having a top member or
rail, grooves therein, retaining strips adapt-
ed, 1n combination with said grooves, to hold
filtering fabric, and grooves 1n said retaming
strips adapted to deflect fluid from the sur-
face of said filter frame. R -

11. A vacuum filtering apparatus having a
receptacle, a filtering frame, a drum, connec-

tions between said drum and filter frame, an

outlet pipe from said drum a water seal at the
lower end of said outlet pipe and means for

exhausting the air from said drum.’

12. A vacuum {iitering apparatus having a
receptacle, o {iltering frame, a drum, connec-

tions between said drum and filter frame, an

outlet pipe from satd drum, a supply and

100

105

110

115

discharge pipe connected to said filtering 120

[rame, means for connecting and disconnect-
ing said sapply and discharge pipe from said:
vacuum drum and means for exhausting the
alr from said drum.
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13. A filter frame having a top member or
rail provided with dependm portions for de-
flecting the fluid from the surf&ce of the fil-
tering fabric. -

14. A filter frame having a top mernber or
rall provided with means for deflecting ihe
- fluid from the surface of the filtering fabric.

In testimony whereof, 1 have signed my

name to this specification, in the presence of
two subscribing witnesses at dSan Francisco, 10
State of Callfomm this 30th day of Novem-

ber, A. D. 1905.
| CHARLES BUTTERS.
WVrt”lesses .
Jos. C. HorrER,
~A. MACDONALD.
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