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- To all whom it mcng/ CONCETTL:

-~ Be it known that T, Jamues W. NDILL - 01t1-l
zen of the United %tates and a remdent of
walt Lake City, in the countv of Salt Lake

and State of Utah. have invented certain new

and useful Improvements in Filter-Pressés, of

‘which -the following is a specification.

_ My invention relates to ﬁlter-plesbes de-
- signed to separate the liquid fr om-a mass of

10 liq uld and solid materlal whmh may be termed
N the

pul‘p o
Theinvention is deswned more partleularly
for

nomical, and readllv operated

iltering operations are conducted.
Filter - presses as ordinarily constructed

‘consist of a bundle or stack of plates made up
into a series in which the solid plates covered
with filtering=cloths or other filtering meditm
alternate with open spaces which are to hold

- the solid portion of the material, while the

liquid portion passes through the filtering-

cloth and out of the press throun*h smtably—
located openings. In this constructlon the
bundle of plates is altemately filled and emp-

tied and each plate has to be moved twice

~and more often four times in the operation.

lost.

- material in the press as well as they should

35

My present invention consists in the novel

construction of filter-press comprising, sub-
~ stantially, a cylinder which receives the ma-

terial to be filtered and fitted with a suitable

- p]un{‘rel' combined with a b&Se"plate or platen

.40

which is adapted to close the open end of the

:cvlmder and with reference to which the cyl-
inder is capable of being 1ec1procated as

~hereinafter described, to permit the removal

45

of the press-cake for med by the action of the

plunger, all as hereinafter more particularly

set forth and then specified in the claims.

My invention consists also in the novel com-

binations of devices designed to facilitate the

operation of the apparatus, as heremattel set

5 0 iorth and cla,lmed

the purpose of nromde' a reliable, eco-
1lter - press
. -adapted for use in metallurgical Operatlons '

although it is also valuable for use in other arts
-Wherem

| fibrous m&terml
‘Hence there is much manual labor and time

Moreover, the presses are very heavy.
for their eapamty and donot give clean prod-
ucts, nor dothey always permit of washing the

The accompanying drawing shows in Ver-
tical central section a form of apparatus em—; o

‘bodying my invention.

B indicates a suitablé cylinder contalmnw 9 . -

plunger Cand preferably ar ranged 1n uprlo"ht
position, as shown, and adapted to reciprocate -

vertically in a su1ta,ble oguide or frame N.

35 -

E is a suitable base-plate which closes the | o
lower end of the cylinder during the opera-

tion of expelling the liquid from the pulp.

bo
| The lower edge of the cylinder is pretera,blvr_, |
provided or constructed with a wide flat sur-. ..
face adapted to form a good liquid-tight joint. .
between said edgeand the plate E: or the ma-
~terial clamped between them. - |
In the preferred manner of carrying outj §
| my lnventlon the lower face of the plunﬂ'er C

and/ the upper face of the plate K are both '

fitted with a suitable

ilter plate or medium,

(indicated at F.) The filter- plate F in both'

instances may be composed of perforated

‘metal and a woven or felted material of any
desired degree of fineness and made of one or

more layers combined, as well understood in

the art. Preferably a part of each of said

plates consists of -a plate of metal having a .

large number of perforations and adapted to

75.:

afford stiffness and a suitable bearing for the )

As well understood
art, wire-gauze may be used 1n this pa,rt of
the apparatus.

in the -

._8'9 -

The filter-plate for the plunger C is  prefer-
ably detachably secured to the lower face

| thereof by means of an outer plate of metal,
perforated, as indicated, and fastened by '

SCrews or othermse neay the L,dcr'e of the plun— e

oCr.

The plate K in the base K may rest in a de—-f__-_
pression therein, as shown, and the floor be-

neath the plate F 1S prowdpd with any num-
ber of perforations or channels terminating

Through the pipe or pipes V the fil-
tered liquid may be carried away or wash-
water introduced. |

The plunger C is also provided w1th one or

0o

‘in pipes V, provided, pleferably,mth suitable
valves.

05

more channels or openings communicating at -

are connected suitable flexible pipes T, made

| ﬂex1ble so that the plunger may remprocate -‘

the rear of the plunger with tubes to Whlch.* '

100
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" by the plunger Cin any desired manner.
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without interference from the pipe connec-
tions. These pipes may also be provided with
suitable valves, as indicated.

In the preferred construction of apparatus
both the plunger and the base-plate are fur-
nished with the filter-plate ¥ and channels or
connections for carrying off the filtrate. It
would be, however, within my invention to
furnish one of them alone with such channels
and connectlons. |

The plunger C may be reciprocated by any
desired means, preferablyv by a piston A, con-
nected to the plunger-rod and working in a
cylinder to which fluid under pressure may
besupplied through a pipe or pipes, and valves
for the purpose of lifting the plunger and, if
desired, assisting the retrograde action of the
same under the influence of a spring or weight
and 1n obvious manner. The cylinder B may
be reciprocated 1n a similar manner by one
or more pistons D, connected with said cylin-
der by rods .

The pipes T serve to withdraw the filtrate
or to withdraw or introduce the wash-water
or might even be used for introducing the
material to be filtered. Ordinarily i1t 1s pre-
ferred to introduce the material into the cyl-
inder through one or more ports (s, in the side
thereof, which communicate with flexible pipe
S, one or more, adapted to permit free move-
ment of the cylinder, said pipes leading from
a suitable tank R, contammﬂ' the pulp or ma-
terial to be ltered

The passage of the material through pipe S
1s preferably controlled by means of an auto-
matic valve actuated by the piston C when
the latter 1s raised to the proper point. Pref-
erably the valve for this purpose works on
the inside of the cylinder and closes and onens
the port (. Preferably, also, said valve con-
sists of an interior cylinder or Sleeve H, fitting

the inside of cylinder B and adapted to un-

cover the port or ports ( when 1t 1s actuated

For
this purpose the sleeve H may be caused to

“move vertically through engagement of the

plunger C with the lower edge of the sleeve.
Normally the sleeve is supported by a flange
at its upper edge, which engages the upper
edge of cylmder B when said sleeve is per-
mitted. by the plunger to drop under the ac-
tion of gravity or a spring. It isobviousthat
the valve might be actuated by the plunger
in other ways or be given a movement of a
different kind in order to uncover the port G
without departing from the invention.

It will be assumed in deseribing the opera-
tion of the apparatus that the pistons A and
D are operated by air-pressure, although, as
will be obvious, any liguid or fluid pressure
might be employed. 1t will also be obvious
that other mechanisms or devices might be
employed for reciprocating plunger C and |
cylinder B and that the reciprocation of the |
cylinder B with reference to the base K for

772,479

the purpose of permitting the press-cake to

' be readily removed might be accomplished
by moving either or both of them in the line

parallel to the axis of the eylinder B.

O indicates a traveling belt or carrier con-
prising or embodying a filterine medium—
such, for instance, as cloth. This helt 1s not
necessary to the operation of the devices al-
ready described; but it is preferred to employ
1t, since 1t alds in moving the press-cake to
one side and may also assist when made of
proper material in forming a good liquid-tight
joint between the lower edge of cylinder B3
and the base K.

Belt O is preferably an endless belt of some
woven fabric and travels beneath the open
end of cylinder B and between the same and
the base K.

When the belt O 15 used, 1t 1s obvious that
the filter-plate ' may be so constructed as to
have only or mainly the function of sustain-
ing the filter-cloth, while at the same time al-
lowing the liquid to pass.

Belt O passes by preference over suitable
drums L, by which it may be operated, and
through a wash-tank P, by which 1t may be
cleansed, so as to always present a new clean
section for each operation of the press.

Belt O may obviously serve as a carrier to
convey the press-cakes to a suitable car or
hopper, as indicated, by which they may be
removed to any desired place.

The operation of the apparatus i1s as Tol-
lows: The pistons are at about the bottom ot
their stroke, and the space between piston C
and the base is supposed to be filled by a cake
of pressed material from which the liquid has
been expeélled and allowed to pass off through
either the pipes at the bottom of the pressin
the base or through one or both of the pipes
in the plunger, or both. Ifitisdesired to wash
the press- mhe clear water can be introduced
through one 0‘[ the pipesinthe base and onein
the plunger, or either or both. The plunger

can be raised at the same time and this water
expelled through the cake, or the plunger can
be allowed to remain stationary and Lhe wash-
ing effected by merely cll*cula,tmw the water,
or both methods can beused. In this case one
of the pipes leading from the plunger and base
or one section of the several pipes so connect-
ed would be so arranged that it only conveys
the wash-waters cither to or from the press
and does not carry the solutions at any time.
This 1s readily arranged. In the cycle of op-
erations therefore, the cake now being washed,
the next thing 1s to get the pressed cake out
of the press. To this end the outside cylin-
der, 1n which the plunger operates, 1s now
moved vertically within the guides N N by
the air admitted to the cylinders containing
pistons D D, so as to raise the cylinder from
the base and relieve the pressure from the
filtering-cloth belt, on which 1t has heretotore

I rested and with which (being under pressure
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S -from the air on the upper side of the pistons
- DD)it has made a water-tight joint.
- leaves the sidesof the pressﬁ-cahe exposed; but
it is still held in place by the plunger, which.
This is therefore also lifted,

still rests on it.

rreave

: 50 as to leave the- press-cake entirely free

- The cloth is then readily loosened from the.
1p along without tearing,
along the distance occu-:
 pied by one press-cake or so far. as toallow |
the cylinder to be replaced on the cloth in po-
- sition for a fresh charge.
. ‘erations this movement of the belt filter-cloth |
will bring the press-cakes over the end of the.
base and allow these cakes to fall into cars or

. -base, sothat it will s
©and 11; is then moved

10

15

In the cycle of op-

. other sunitable conveyers which will remove

- . them, and the belt passing farther in its travel

o éQ*‘whlch wﬂl_ scrub the belt-surface. -

will pass through a box or trough containing

~ ~waterand, if needed or admsable also br ushe% |
Thus when |
-1t again comes to-the filter-press.it will have
~ aclean fresh surface C&Dable_ofr the hest fil--
- tering. speed and likely to give the clearest

- solutions from -the next move of the press.
25 Further, the face of the plunger being ex- |
- posed a,t each stroke the ﬁltermo* medmm can
~ also be carefully watched and any repairs or

B -Gleamntr needed can at: OHCB be GELI‘I'IGd Ollt

4

40

of the press.

‘as the plunger clears the port.

next move of the cycle will be to place the

press in position for the receipt of the next

charge and for its pressing. The cylinder is

first caretullv lowered, getting a smooth tigcht
joint around the edge onto the ﬁltermw—cloth
This, 1t needed can be tlo‘htened by |

belt.

pressure on the upper side of the pistons D
D. The plunger is then s lowly raised by air-
pressure on its lower side.

connected by the rubber hose to the su pply
tank or tanks. Through these holes the cyl-
inder is promptly and quleV ﬁlled aS S00n

The air is
then turned off from the bottom ‘of the air-

cvhnder (or the motion of the toggle-joint
press is reveérsed) and the cylmder starts to
descend of its own weight.. This may be ac-

~celerated by turning air on the top of the air- |

piston. So long as the loose sleeve-cylinder

valve H H is above the bottom of' the holes

. (x G there will be no pressure on the mate-

60

05

rial beyond that of the pressure from the tanks:

‘but all surplus material or pulp admitted 0.
the cylinder will be pressed out again into the
As soon as

pipe and tank whence it came.
the plunger is lowered sufficiently to close the

holes G G- the pressure on the filtering-cloths |

will commence to increase and the hqulds must

&

This

both.

“washed at all.

-As soon as the
top of the plunger touches the sleeve- ring
valve H H, this being movable with the plun—

45 ger, rises W1th it and soon opens wide the

| holes in the side of the press G G, which are |

ﬂow out throuﬁ*h the cloth, thence throu ochthe
channels prowded forit in either the pluncrer SRR
or the base-plates, or both, as preferred.
{ reéntrance of the pressed out liquid into the
press will be prevented by suitable check-
| valves 1n the plunger-head or in the pipes, or
-With the end of the stroke of the =

plungera new press-cake has been made, which

1s again to be washed, as before, and then dis~
;clmwed The cycle of operation is then to be

The

r eproduced It is obvious that this operation

1is very simple, that the necessary operations o
of the machine may be regulated by thevalves

“conveniently set at the hand of one operator, -
8o

anc that, further, one man should be able to

fill; press, wash, dlscharo*e and reset the press
without leavmﬁ* his first posltmn
eration may be rapidly carried out, and the:
press will have large capacity W1th small
welght and small space occupied. o S
. The operation will be cheaper, cleanerﬁ and
ﬁbe‘fter than as now carried on, and coarse ma-
terials which now will not pass the openings

| 1nto themultitude of plates constituting anor-

This op-

“dinar 'y hilter-press will drop through the, large o
“openings & G of this press without hmdmnce R
-and be mixed with the pulp and slimes of the

- | cake without trouble or friction.
thus alw ays preserving the filtering capaclty' '

The press having been left with
~ both the plunﬂ“ers raised sho*htlv to allow the |
~ forward passage of the press-cake and the

- cylinder also raised for the same purpose, the |

Inthisway
1t will be possible to ﬁlter—press sands and .
slimes together, and thus make possible the 95
washing ‘of materials ‘which cannot now be
~For instance, it is now the
practice 1n the metallurgy of many ores to =
‘separate the sand from the slime after the
“crushing operation, then to treat the sands

100

which may readily be washed by some simple

method, while the slimes are pressed into cakes

and an a,ttempt to wash them in the press is

made. With this new press it will be pos-

‘sible and beneficial to the whole opemtlon of

the processto handle the whole mass together,

105 -

as by thismeans the sands will make the press- |

cakes more permeable to the washing medmm -.

and the resulting cakes will be cleaner than
possible by any other method. |
What I elaim as my invention is—

ITO

1. Inafilter-press, the combination ofacyl- |

inder adapted to contain the material to be fil-
| tered, a plunger working therein, means for

remprocatmcr the plunoel means for recip-
rocating the cylinder, a Valve controllmo* the

I..I 5

passage of the material to be filtered to the

interior of the cylinder and means actuated by

the plunger for opening and closing said valve.

2. In a filter-press, the combma,tlon with a
cylinder provided with an opening in its side
for forming a port through which the mate-
rial to be ﬁltered 1S dehvered means for re-
ciprocating the cylinder, a Shde valve worlk-

ing within the eylinder and adapted to control
_smd port, a plunger working in the cylinder

120

125

and actuating said valve, and means for recip-

rocating the sald plun@er

cylinder having an opening 11:1 its side consti-

3. In a filter-press, the combmatlon with a |
.1'30' |
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tuting a port for admission of the material to
be filtered, means for reciprocating the cylin-
der, a plunger reciprocating in said cylinder,
means for reciprocating the said plunger, and
an axially - reciprocating slide-valve control-

ling said port and actuated by said plunger.

4. Inafilter-press, the combination with the
press-cylinder, of a plunger working in said
c¢ylinder, means for reciprocating the plunger,
means for reciprocating the cylinder, a cylin-
drical valve fitting into the top of the press-
cylinder, and a port in the side of said cylin-
der normally closed by said valve but adapted

to be opened when the plunger on its back
stroke operates said valve.

5. In a filter-press, the combination of a
press-cylinder having an opening in its side

forintroduction of luid material, a base adapt-

ed to close the end of said eylinder and to torm
also a support for a filtering plate or medium,
means for reciprocating the cylinder axially,
a perforated plunger working 1n said cylinder,
and communicating at 1ts rear with suitable
flexible pipes T, means for reciprocating the
plunger and a filtering plate or medium borne
by sald plunger.

6. In a filter-press, the combination with a
base-plate, of a cylinder, a plunger working

772,472

therein, a piston connected with said plunger,
one or more pistons connected to the eylinder,
and means for applying fluid-pressure to said
pistons to reciprocate the plunger and eylinder
independently of one another.

7. In a filter-press, the combination of a
plunger provided with one or more channels
or openings through which liquid may pass,
a cylinder having an opening in its side, a
channeled base-plate adapted to support the
press-cake and provided with a seat which re-
celves the edge of the cylinder to torm a tight
joint about the perimeter thereof, means for
reciprocating sald plunger, a filter-plate car-
ried by the plunger, a valve controlling the
passage of liquid or fluid through the open-
ing in the side of the cylinder to the space be-
neath the plunger, and pipes connecting with
the channels in the base-plate and with the
openings at the rear of the plunger, as and for
the purpose desecribed.

Signed at Salt Lake City, in the county of
Salt Lake and State of Utah, this 23d day of
August, A. D. 1902.

JAMES W. NEILL.

Witnesses:
J. B. Trnomrsox,
Frankg OROQEER.
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