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UNITED STATES PATENT OFFICE.

- AUGUST DREVERMANN, OF BERLIN, PRUSSIA.

IMPROVEMENT IN FILTER-PRESSES.

Specification forming part of Letters Patent No. 215,108, dated Mﬂfj’ 6, 1879 ; epplieetiep filed
June 13, 1878; patented in England, March 2, 1877. |

To all whom it may concern:

Be it known that I, AuGUsT DREVERMANN, |

of Berlin, Prussia, h.;we invented new and
usetul Imprevements in Filter - Presses, of
which the fellewmg 18 a true and exact de-
SCI‘lptIOIZl o

“FKiltration, one of the most ﬂequent epere
tions in ehemwel processes, has for its object,
as 1s well known, the most perfect separation
and clarification pess1ble of ‘liquids contained
in masses of pulp, sediments, precipitates,
&c., or, in other words, a separ&twn of liquids
from solids.

An important advanee in ﬁltemng processes
was made by the introduction, in 1828, of the
so-called ¢ compartment filter- -press,” ﬁrst em-
ployed in porcelain manufacture, ‘and after-
ward 1n that of beet-sugar, and chemical op-
erations generally.

This invention is designed to obviate the’
imperfections still existing in these presses.

vantages over the latter, are gwen in the fel
porous nature end verlens eonstmetlen in-
stead of the press-cloths of older presses;
second, the manner in which the filter-cham-
bers are constructed, (¢. e.,’of the chambers in

| which the filtered hqmd is first collected ;)

third, the manner in which the ¢onnection he
tween the filter-chambers is made—(«) with the

pipe for the escape of the filtéred liquid; (b)

with pipes which render pessﬂ)le the admis-

sion of new kinds of aeriform or liquid agents
into the filter-chamber; (¢) with the so-called
‘‘corner channels?” or ehaunels of a similar kind
as that admitting the pulp, also running in
the same direction as the latter, which are
attached to the four corners of the frame or
the four ear-like attachments thereof; (d) with
the so-called ¢level-indicators,” showmg the
height of the filtered liquor or 3111ee, which is
effected by means of peeuharly -constructed

The means by which these Improvements have | four-way cocks, or also by e combination of

been attained consist, prineipally, first, in dis-
pensing with the press-cloths and empleymg
filtering-bottoms: of a peculiar construction;

second, in an equal and regulated "LdmlSSlOIl
of Slllt"tble steam, gases, or llqmds to act on
the pulp or press-cake at any des1mb]e tem-
perature or pressure ; third, in effecting an un-

interrupted process of ﬁltmtlon by the ‘suita-

blecombination of several presses 1na so-called
“ battery arrangement” -in aceordance with
the principle of counter-pressure, for the pur-
pose of effecting a systemetlc extmetmu of l1q-
uid from the pulp. .

In the new press the filtration is effected in
parallel filtering - fmmes which rest on two
supporters,on which they ezm slide or bepressed
close together and which contain a filtering
material, elther pulverized or compact, of a

'quedrlla,terel circular, or any other felm as

may be des1red In ‘this press the pulp Or
other mass from' which the liquid is to be ex-
tracted can be forced under more or less press-
ure, into the: 1nter10r of the press through a
canal (pulp-feeder) in the frames, which is
formed only when the frames are pressed to--
oether.

Those parts and _processes in which this
press differs from those heretofore 1n-use, and

by means of which it possesses material ad-

——

i

l

|.mo-aerometer) for the permement control et
the whole result of the process of filtration

and washing; fifth, a peculiar arrangement

connected with the press mechanism of the

freme for the purpose of removing the firm
Whlch serves at the same tmle as a So- called
“ stone-catcher;” sixth, the peculiar working
of a combination of several presses in a So-
called ¢ lixiviating-battery” according to the
system of counter-streams.

Reference is had to the accompanying draw-
Ings.

Kigure 1 is a vertical longitudinal section of
the eompertment press, with a rectangular
transverse section of the ﬁltermg surfaces,
and the filter-frames arranged in standing or-
der lengthwise; Fig. 1% a front view of the
combination of pipes and valves connected by

the fixed hand-frame; Kig. 1P, a skeleton plan

for the combination of several presses for the

same purpose; Fig.2, arear view of the press,

showing also the mechanism for pressing the
plates together; Ifig. 3, a horizontal longitudi-
nal section of the press; I‘1 gs. 4, b, and 6, arect-
angular filter-framein fir ansverse and lon gitudi-
nal cross-section, with two porous plates; Figs.
4*, 52, and 6%, a similar filter-frame in plan and




. from the line y 2, Fig
. section of the cock imm the line ¢ x, Fig. 12
~ Fig. 15, tranusverse sectlon of the (.,ncls. f'mm
. the lnle w v, Fig, 12
- oo1nal and tmnwerqe sections of the so-called
SRR ‘“stone- catcher,” with the piston: laelongmﬂ‘ to |
165 Iigs. 18, 1‘), and 20, detailed views of t‘he

. same;

»

~longitudinal and cross section,: the {filtering
-~ materials of which, consisting of separate small
. parts, are held: together by cases formed by
- two perforated plates; I'igs. 7, 8,and 9,a rect-
~angular pulp-frame in plan and longitudinal
- and cross section; Ifig. 10, the position of the
. double hooks in an open

. press, and Ifig. 11 the same in a closed press;

- Fig. 12, longitudinal section of one of the four-
- way cocks attached to: the four-sided filter-

~frame; g, 13, trmnwrm section of the cock

s Ifigs. 16.and 17, longitud-

-ﬁlter? abef-; in Figs. 42, 6% Ings. 21, 22,

 hose-screw, for pﬁectmg a firm connection of'
i the filter- pl&tea in the middle or the formation
S 23, @ represen-
. tation of the wn*abma,tlon of the me]ﬁ which
o may be unpl()‘} ed instead of the valve es, Kig.

~of the inner pulp-canal; Fig. 2

125 Fig. 24, a compartment filter-press, in ver-

S tm.—.tl Iongltudmal section, with transverse sec-
- tion of the: ﬁltermg*-surf'aceh and pulp-cakes; |
- TFig, 25, a 11art1a1 horizontal section of thq} |
26, 27, details of the preceding
RERS 5ﬁgmes 3 ;Fig. 28, a view of the frout fixed
. head-plate, 'witlt a vertieal section t‘ln'cm'gh the
- osafety-valve; TP, 29,
. double h]ldll} o wedges ior closing the feedmgﬁ
- canal, shmm 1 section in: Fig. 34; Fig. 30,

Ifigs.

. same vlew as in IMg. ‘7’8 onlvcompleted b3
~ the pipes connected theremth, and cocks: at-
tached for the battery-like combination of sev-
eral presses for the purpose of systematic lix-
iviation; Ifig. 31, the four positions of the
four-way cocks; I'ig. 31, the construction of
three-way coelm, nnrlaed in Ivg. 30 k2 f? ¢° or
¢ a® 1?2 k*; IFig. 32, a partial section through a
filter- frame, &lldl()ﬂ'()ll‘-] to Figs, 36 and 38;
Figs. 34 and 30, wpresuntm,lonb of a circular
filter-frame w1th a porous filter-plate in one
piece, of which 36 gives a section of M N i
35; Figs. 37, 39, representations of a circu-
lar filter-frame with pulverized filtering ma-
terial and the case containing the sameinone
piece. Ifig. 40 1s a vertical section of Iig. 47
upon the line 7' J; Fig. 41, one of the pewhar
four-way cozks mentloned in Fi g.28—1for exam-
ple, in two longitudinal sections, one trans-
Verse section, Lorresr:omlmg to g°, and a front
view. Ifigs. 422 and 43P are two VLI"[]G:LI lon-
gitudinal sections corresponding to the lines U
VorY Z, Fig. 44¢. Tig. 44¢ is a horizontal
section correqpondmﬂ‘ to L Q; Itig. 45, a
similar section corresponding to 1/ (Q’ Iig.
4718 a plan or view of the system of draw-
off cocks, more fully represented in Fig. 48.
Iig. 48, a plan representing the mode of com-
bination and the battery-like arrangement of
several compartment presses for the purpose
of effecting a systematic and uninterrupted
working of these presses in a manner to satisfy

(drawn asunder)

g. 125 Fig. 14, transv erse&

:vlded in the middle. .

a  front view of the

| the latter.
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Fig. 49, a differential-screw mechanism, with
the mechanical arrangement for pressing to-
-gether single filter-frames for the purpose of
;eﬁectlng a certain strong pressure at the end; .
Tigs. 50 and 51, a modification of the four-way -
cock in Figs. 34 and 365 IFig. 52, arepresenta- - -
-tion of the: constmetlon of the left-side - end
| trame in the case of pressing out the mass . .
from the: interior feeding-canal.
Jongitudinal section, showmg the (llrectwn of
| secondary filtering-currents. ' RO
- The introduection of the inass to be ﬁltered--; I
z ;eltherf pulp, sediment, precipitates, or. similar . =
materials—is effected under pressure through:
| the pipe m, igs: 24, 28, 30. Of course, in -
| this operation the press is closed-—i. e, allthe - ¢
filter-frames (constructed as the case may be, .
|'each hike A B B! B¥in Figs. 1,3, 5,8, 24,34 - '
| or 35, 37, and 38) are firmly pressed together - =
by the wheel E, , I'ig. 24, or by the lever placed? SEEEEE R
1 it, and by the screw P under a pressure of o
fElgllt ten, or more atmospheres, : S
eration the front end  of the pipe o, Whlch: SRR
passes through all the filter-frames, as shown
j:in the drawings, must’ be 1magmed as (,losed: L
| by the double sliding wedges q' ¢* SRR
The- press. 1s represented in Fig. 24 as. (11-; B
Through holes inthe =
pipe o at the point of Jllllctlon with the con-: .
ducting-pipe m the pulp comes into the first- = =
| mentioned - horizontal pipe, o, and through; EEEEES
other holes in the same pipe at the points of |
{junction with the pulp-frames B! B?, &e., into. =
Trom this the ﬁltlatl_on is effected -
| through the filter-plates f1 of the two neigh- |
| boring filter-frames into the chamber for gath-
| ering the filtered liquid situated'in the interior.

In: this op-

Suitably-combined canals m! m!' m'™ m", Figs.
54,37, conductthefiltered liguid which has been
gathered in these chambers to the so-called
‘““corner channels” a' »'' 2" 2!, and from these
it 18 conducted, by suitable position of the
cocks, through the peculiar cocks ¢' #*, (shown
in Ifig. 41,) or, if desirable, through the ¢ontrol
apparatus J' J% to the emptying-pipes S! S2,
(See I'ig. 30, also 43" and 60.) The filtration
will be, in fact, gradually stopped—that is, as
soon as the pulp-frames are filled with a firm,

| equally-deposited cake formed from the resid-

uum, and rendering a further introduction of
the pulp impossible.

To extract the liquid still remaining in the
residuum or cake is the object of the so-called
‘“secondary filtration.” Todothistheintroduc-
tion of the fluid (whether this be water, or
steam, or compressed air, or carbonic acid, or
any other acid, or alcohol, &e.,) for washmg
or removing the still remammg liquid to be
filtered must be effected. This takes place
by a proper opening of the cocks and valves.
The 1ntroduction of this washing mmedium into
the filter-chambers occurs at the two points
situated on one side of the filter-frame. The
exit of this fluid, which has passed through
the halt of two filter-plates and the press-
cake, becoming thereby impregnated with the

all theoretical and practical requirements; | liquid to be filtered, must take place at the

w11 |||l||I il

g, 53158&;:;':
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two points as far distant as possible from the | by m. It affords, further, the possibility of

former—i. e., at two points of the neighboring
filter-chambers. -

If we imagine all the filter-chambers so di-
vided-into two groups that to one belong the

first, third, fifth, &c., and to the other.the sec-
ond, fourth, sixth, &c., filter-chambers, the in-

troduction of the washing medium must be

effected through the chambers designated by

even numbers, and the exit of the same through

‘those marked with odd numbers, or vice

versa. -- - -
It must be mentioned, further, that the exit

‘of the washing medinm, more or less impreg- |

nated with the filter-liquid still held .in the
press-cake, does ‘not -take place in the open
air. as heretofore, but first in the corner-chan-
nels opposite to those through which 1t was
introduced, as has been shown, and from these
into a common external pipe. This-arrange-

‘ment possesses several advantages: First, a

complete exelusion of the external atmosphere
from the filtered liguids is secured, thus pre-

venting any evaporation in case they should

be of a volatile nature, and also the injurious
effects of the oxygen of the atmosphere is
avoided ; secondly, by a simple arrangement
of the cocks 4! i i, the regulation of the fil-
tration and washing in all the chambers of
the press may be contemporaneously effected;

thirdly, if a valve properly weighted- be at-

tuched to the common external pipe betore

mentioned, a counter-pressure to any desirable

extent may be produced, and the filtration and

washing be completed under sucly pressure.
In this process of secondary filtration and

washing all the conditions are fulfilled for

causing an equal stream to pass through the

cake in parallel planes, thus producing in this

respect a perfect washing process.

After this secondary filtration or washing,
if desired, is finished, the cake, more or less
firm, according to the pressure employed, is to
be removed from the pulp-feeding pipe o.
This is effected by opening the double sliding

wedge ¢' ¢ (see Figs. 24, 29,) and screwing

in the rod T, Fig. 24, furnished with a plate
in front, by means of the nut T' and  hand-
wheel E. In this manner after screwing back
the rod T in a similar way the perforated pipe
o is shoved out. |

When this has been done, nothing prevents
the -opening of the press by the same hand-
wheel E. Having by the help of the hand-
wheel E drawn back the movable frame C to-
ward the left, the single frames are succes-
sively shoved back on the supporters P o, also

toward the left. - The cake-frames, together

with their contents, may be removed by the
handle, as shown at p'y Fig. 34, and-the cake
be knocked out of the frame by a slight blow
on the flat side. It can then be replaced in

‘the press—. €., on the supporters and conduc-

tors P o, Fig. 25.

The safety-valve n, Ifigs. 24 and 28, has for
its object to show, by means of a scale-number,
the pressure-applied to the pulp conducted

perceiving with certainty that when:the valve
is raised and the pulp enters into the glass
vessel the filtering process is finished—that
is, it shows that it is impossible to force any
more pulp into the press with the given weight
of the valve, and indicates the equal -density
of the press-cake in all the cake-frames.

The indicators S, (gages,) Figs. 25, 34, 87,
are glass tubes that communicate, in general,

‘with the interior of the filter-chambers, and

have an object analogous to the water-gages
in steam-boilers. S

The control apparatus J! J2, attached to the
ends of the corner chamber »! #'V, Figs. 25, 28,
30, and 42, are systems of glasses which at

all times show the color and clearness of the

expressed filtered liquid, or of the washing
medinm impregnated therewith, and, by means

of a thermo-aerometer, w*, Fig. 42, indicate

the temperature and density of the same, while
manometers m'/, which stand: over the appa-
ratus, indicate the prevailing pressure during
the operation of lixiviation. The difference in
the pressure between the entrance and exit of
the washing medium, as shown by the two ma-
nometers, affords an idea of the greatness ot the
friction to be overcome by the medium in pass-
ing through the press. Thus an opinion may
be formed by inference as to the density of”
the cake, and, on the other hand, of the regu-
larity of the principal filtering process.

Conecerning the combination of several com-
partment presses, the particulars are more
fully discussed below. It may here be simply
remarked that such a combination must be
considered as the only existing means, in the
present state of science and results of experl-
ence, to effect a systematic extraction of fil-
tered liquid from pulp, deposits, preeipitates,
&c., to the greatest perfection possible, and,
furthermore, under the conditions of obtain-
ing the highest possible concentration of the
washing mediumn, --

Having given in the above remarks some
general and explanatory ideas, it 18 now nec-
essary to add a more particular deseription
not only of the construetion, but also the pecu-
liar functions, as well as the method of manu-
facturing, of those parts which may be con-
sidered as new and peculiar, and the nature
of the new modes of procedure involved by
them in the process of filtration. '-

As materials for ready-constructed filter-
bottoms, there are used (in this respect dif-
fering from the filter-cloths, finely-perforated
plates, or dense etallic sieves of the compart-
ment filter-presses heretofore in use) porouns
substances of various kinds, such -as plastic
coal (of a mineral, vegetable, or animal origin)
or natural or artificial sandston«, hardened
clay, or of organic fibrous materials—for ex-
ample, transverse plates of wooil, or.papier-
maché, leather, felts, glass, or mineral wool,
&c.; or they may consist of vegetable or ali-

‘mal fibers—for example, straw, tow,. cotton,
- shoddy, wood, &c.
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The sides of these cases may consist of one |
piece, or of two parts, capable of separation.

The filter-bottoms, of whatever material they
are composed, form parts complete in them-
selves, which are firmly placed in the filter-
frames, and can, when necessary, be removed
from them.

The filter-plates mentioned are composed
throughout of the samefiltering material, what-
ever 1t may be, or to be considered as porous
cases 1n which filtering substances are con-
tained. The construction of these various bot-
toms and the manner of their insertion into the
frame are seen in the Figs. 4 to 6, 4* to 62, 18
to 20, 21 and 22, 33, 34, 36, 37, and 39.

Figs. 4 to 6 and the lower halves of Figs. 21
and 22 refer to a rectangular filter-frame with
two coinciding porous filter-plates. (Referred
to above.) The frame A A in itself consists of
two parts, to receive the filter- plates f' f7,
which are beveled on the edges, and hold |
them firmly. The two parts are pressed to-
gether by screws through the adjoined pieces |
a a, Figs. 5 and 52 In the middle of their sur-
faces the plates are held together or stiffened
by large hollow hose-screws c.

The tightening of the plates in the frames is
effected by suitable cement or coating of india- i

“rabber, or by casting in metal or solder.

- Figs. 37,39 represent a circular filter-frane,
'y with a filter-plate composed of one piece,
the tightening of which, as above desecribed,
1s effected by plate [, rendered still tighter in
the middle by means of a hose-screw, "', or by
a metal casting. (See Fig. 33.)

In Figs. 4* to 6*, and 18 to 20, as well as the
upper halves of Figs. 21 and 22, likewise 378, |
-39, are shown the filter-bottoms (filter-cases)
formed of the materials mentioned. The latter |
consist of metallie cases with perforated sides.
These cases, filled with pulverized substances,
are firmly fixed, in a manner analogous to that l

-above described, in frames consisting of one
piece, rendered immovable by casting in met-
al, and hermetically sealed. (Sec Figs. 37, 39.)

In case the filter-bottoms (whether plates or
cases) do not possess a sufticient resistance to
the hydraulic pressure operating from the in-
terior of these bottoms, it ecan be effected by
means of any desirable number of suitable
screws passing through both sides of the bot-
toms.

The various filter-bottoms, whether consist-
ing of solid plates or cases filled with pulver-
ized filtering materials, must be more or less
porous, according to the nature of the pulp or
deposits to be filtered.

The sides or surfaces of the filter-bottoms,
against which the cake is pressed, instead of
being smooth may be so formed as to produce |
any variety of figures in relief in the mass or
cake resulting from the process of filtration.

It thin metal strips are fixed in the pulp-
frames parallel to their broadsides and fast-
ened together, crossing each other at right
angles, they form the readiest means for cut- |
ting the cake into squares, so that it can

i

easily be removed in pieces of a determined
shape. -

The introduction of rods likewise, so placed,
however, that they can be drawn out length-
wise before the cakes are taken out, furnish
an opportunity of forming hollow canals
through the whole cakes or through the square
pieces cut in the manner above described.

As 1s shown by the above examples, the

| construction of newly-formed filter-plates from

whole cakes or from pieces made as above de-

| scribed may, without any especial trouble, be

united with the process in the press itself.

Figs. 7 to 9 show the construction of a quad-
rilateral so-called “pulp-frame,” B, and B’ B/,
Figs. 24 and 25, show the same in a circular
form. These are, therefore, frames placed be-
tween each pair of filter-frames. |

Both filter-frames and- pulp-frames are pro-
vided with arms on both sides, ¢ g or p', by
means of which they slide on the round sup-
porters . e in Fig. 8 are handles for lifting
out the pulp-frames. The same is also effected
by the handles p', Figs. 34, 37, made either of
vulecanized rubber or wood. .

The canals in the filter-frames or filter-bot-
toms are properly distinguished as such as
collect the filtered liquid, and such as conduct
the same; but these canals do not connect the
product of the secondary filtration or the re-
sult of the after pressing and washing.

The filtration is effected through the two
outer surfaces of the filter-bottoms or filter-
caseS toward the two inner surfaces. The
wlhole space inclosed by these inner surfaces
forms the so-called “filter-chamber.”

The above-mentioned inner surfaces are
grooved or fluted in the case where.two filter-
plates are placed together in halves. One of
the filter-plates (Fig. 5 and the lower part of
Fig. 21) is fluted parallel to the side forming
the breadth, and the other parallel to that of
the length. When they are formed of two
halves in cases they are either kept apart and
supported on the sides, Iigs. 19, 20, or sepa-
rated by a wire sieve placed between finely-
perforated metal plates. (See Figs.34 and 35.)

In case the filter-frame is composed of one
piece, (Figs. 34 to 36 and Tig. 33,) the above-
mentioned fluted surfaces are arranged into a
system of grooves crossing each other at right
angles.

Finally, in the example of filter-cases, Fig.
38, the filter-chamber is formed of whatever l
space there is between at least two thick me-
tallic sieves which are placed between the two
cases.

The filter-chambers of the new compart-
ient filter-press formed in these various ways
render possible an easy equal movement of
the filtered liqmd through the plates, and a
regular distribution of the same through the
whole interior space, as well as an easy con-
duction of the collected liquid out of the press.

The filter-chamber itself leads first into a
canal running round the periphery of the
press m'Y, I'igs. 5 and 52, also m', Fig. 34, out
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of which run several other ca,nals

to 62, are those which lead 1nt0 the four.cor-

ner canals which contain the cocks 7 in the
eircular filter -frames.

On the other hand,
Figs. 34, 30,37, 39, canals run partly honzanta]
partly weltlcal m” and partly inclined, m!,
Fig. 37, the latter leading into the chamber
furnished with cocks or vents, and from these,

aecordmg to the position of the cock or vent !
4, Fig. 41, at the time, either to the four short

corner canals nt to n'Y, or the level or juice-
gages B, or to the opemugs into the external
filtering- ‘channels.

In the first - mentioned rectangular frames
there are also connections with the corner
canals. (Here marked f.) These, however,
are always at the two diagonal corners.

It must here be particularly noticed that in
the press with a rectangular transverse sec-
tion, Figs. 1and 3, also Figs. 4 to 6, the direc-
tion of the dmganaﬂs to be eata;blmhed by these
two modes of connection with the corner
canals is to ran by turns from the upper left
hand to the lower right hand in the group

~designated by odd numbers and from the up- |
per right hand to the lower left hand in that
designated by even numbers.

This changing diagonal connection of the
corner canals with the filter-chambers serves
to effect a regularly-conducted process ot back
filtration (washmg)-——@ e., the fulfillment of the
following conditions: the attainments of a

pressure equally distr ibuted through the fil- |

ter-chambers, operating equally on the inter-
nal surfaces, and not modified . by the fric-
tional re<;1statlce of the communications, and
also the securing of .an equally long distance
from all points for the penetration of the wash-
ing-liquid through the masses to be washed,
with a corresponding conductmn both to rm(l
from the frames.

Both of the above- mentloned conditions for
an equal lixiviation are very well fulfilled by

“the diagonal communication of the corner ca-

nals and their filter-chamber. This kind ot
communication has, however, the disadvan-

tage of requiring a level gage on both sides of
the frame, with the necessary cocks, and of

rendering the combination of valves or cocks

“which is necessary in a systematic lixiviation

by connecting several presses together very
complicated.
The latter disadvantage does not exist in

the other possible mode of communication,

viz: upper right hand with the lower right
hand in one group; and, furthermore, it has
been found on trial that, notmthstandmg the

~distances through thh the liquids have to
_Ppass are unequa,] the perfection of the wash-

ing (lixiviating) is secured.

The second mode of communication between
the corner canals and filter-chambers is so ar-
ranged in the press with circular frames that
one group of frames bears the valve or cock
system at the right hand, the other at the left.

Thus, in |
“the rectangular filter-frames, Figs. 4 to 6, 42

ol

|

|

in B I‘lg

On the other hand, to mention more par-
ticularly a new mode of incorporation of the
plate consisting of one piece with the frame,
as shown in Figs. 22, 34, 36, 37 to 39 also 24
and 25, this mcorpomtlou 1s eﬁected by sur-
rmmrlmg the plate with snitable metal or me-
tallic composition, or, if necessary, by, lining.
Herein a distinction is to be made. The I‘1gq
34, 36, 37, 39, and partly also Figs. 24 and 25,
(left mde,) exhibit the complete surroundmg
of the filter-bottoms and the lining of all the
canals in such a mannel that the filtered lig-
uid never comes in contact with the cast-iron
frame. The filter-bottoms are shown here as
completely isolated. Such an isolation is nec-
essary when, for mfsta,uce, the pulp or sedi-
ment to be filtered is strongly acid. In such
a case a metallic composition mp&ble of resist-

{ ing the action of the acid would.be most ad-

vantageously employed. It is otherwise in
cases in which such isolation is not required;

but only a fusion of the plates or cases with
the frame seems advisable. The details in
Fig. 33 and the right-hand - corner frame
A3, in Figs. 24 and 25 have reference to this.

In the latter figures 1s seen also the construc-

tion of the pulp-frame B2 belonging to it..

There are altogether four cases..concerning
the canal (,onneetmns to be distinguished.
These correspond to the four positions of the
cock shown.in Figs. 28, 30, 34, and 48.

First position. ——The ﬁlter cha,mber 1S con-
nected with corier canals belonging to them,

as shown, for example, in Figs. 34, 36, 37, 00

and 51, Wherem N*%is a corner canal m ml m!!
m! are the channels, and o’ is the cock This
also makes connection with-the level -indi-
cator gage S, but is closed from the outside.
(Compare the horizontal Tow I, Fig.31.) This

position or canal commumcatlon 18 necessary

in the process of filtration, properly so-called.
The filtered liquid from all the the frames is
first collected at the same time in the inter-

Lcommumc&tmg corner canals, and can run

through the discharge-pipes St S? without at-
mospheric contact.

Second position.—The filter- chamber is con-
nected with the level-indicator S, but is closed
from the corner canals and from the outside.
Compare the horizontal rows II, Fig. 31. This
connection of the canals or. poswlon of the
cocks is employed in an examination of the
filtering capacity of the filter-bottoms, as well
as in the combination of more than two filter-
frames, for the purpose of effecting the so-
called “reversed filtration?” orlixiviation and
treatment of the cake in the. press.

Third position.—The filter-chamber is con-
nected with the level- 1nc110ator, and a portion
of the filtered liquid is permitted to run out.
This result may be attained by permitting the
contents of the gage S to be discharged, asin
Fig. 34, or, by means of a separate cock, 7', as
37 to run out. (Compare horlzontal-

row 11T, F],Q; 31.) By this means it is possi-

ble to take a sample from each separate filter-
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iiiooare placed on the %ule of the press opposite to
. that employed in the group with odd nambers. | SERERRERERE RS
oo this iwere applled to the square frames here- | inquestion, thoseof the even-numbered gmups,% EEEEREREREEE
. tofore described, it would show that the diag-
.+ onals through tlmsu two short canals connect:
. ing the filter-chamber with the corner canals | i

| equal flow the filter-chamber of the second '

group _]lléat mentioned, where 'it 'is: collected, °

 tion of the cocks.

. Figs. 50 and 5
. wholly: remm'ed fmm the frame,.
. adiminution in the thickness of the filter-
1., frame, as a comparison of Fig. 36 with 51 will
. show, Emd also a shortening: @f the cock.: It
. is more easily tighteneil and attached, and 18,
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... contents of several or of all: the dlambers cm
SERERERNE N ;stfmtly to the outside by a channel. . SERERE
. Fourth position. —The. filter- clmmher is cﬁm-;
SEREREURRERE gnected with the associated corner canals, and:
it at the same time:is closed from the level:indi-
. cator and from the outside.
o zontal row IV of a1, also Fﬂgb 34 and 36.) |
..+ This position is of service in case of the re-|
" moval of a broken glass,and secures an unin- | owingto thewhmmweneqmsal&ture,a,nd reaches 3
the:cake which lies under stmn;g’ pressnre fm- 0

| f éterrupted contmuanc& 01 the process of filtra- | I

. tion or lixiv 1ation; hence, the: eondition men: _
... tioned above: concelnmﬂ'thechanfre in the mtu-é
NERERERE N gatmn of the ecocks: must be: fu]ﬁlled R

In the group of filter- frames: deqwnwtcd ln

. of each frame would run, in the one group, from .
11 the upper right to the l(m er left hand, mad in
1 the other from the upper left to the lower:

10 right hand. The necessity for this change lies

0 1n ithe mode of treatment to be observed in the |

- BO- ccﬂled “bBCOlld&HW ﬁltmtlon,
tlﬂn
1 Pigs. 34 3(}, 51 oive detali% of the conbtruc-é
SEERREEEE Another form: of the four-

1 way eock for: tlne same: puarpose: Is Sll{)‘i‘vl‘l n
It can be either partly or
This allows

perhaps, more durable than the cock shown in
Figs. 34, 36. The course of the canals is also
rendered more simple.

Instead of the peculiar cocks O', valves may
be employed, which may be mfule to serve the
same purpose as the cocks, as above de-
scribed—i. e., to effect the four connections
mentioned. This case has been provided for
in Ifigs. 37, 39. Here a canal, m!, leads to
each valve, and a similar one to the corner
canal #' or n'V. The construction is rendered
sufficiently plain in the drawings. It is only
necessary to remark that the communication
of the filter-chamber with the corner canal or
shutting it off therefrom is regulated by the
valve ¢* and its position; the communication
with the level-indicator glass and the exit-
cock 7! by the valve e, (See IFig. 39.)

The secondary filtration or lixiviating pro-
cess.— The lixiviation and treatment of the
press-cake 1n the press with liquid or aeriform
agents (steam, compressed air, carbonic-acid
gas, water, acids, or alkalies, dlCOhO] ether, vol-
atile oils, &e.,) ior purposes mentmned 1n the
proper place are commenced immediately after
the first filtration is completed. To effect this

the pulp-feeding canal m is to be closed, and
the agent, whatever it may be, is conduected
under pressure, and, making use of the posi-

o (Jomrm ¢ ‘hori- |

1 movable: in ithe ‘pulp-frames.

tlw 1]\1\*1&-:
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. chamber, and also, if desirable, to conduct the | tion of the cock marked I, Fig.41, through the =~ =
corner canals of vne group of the filter-frames. =
The agent enters, for example, through pipes
E*and 92, Figs. 30 and 47, and through thecor-
ner canals of thie odd-numbered group in their = =

filter-chambers, and spread by a perfectly equal

pressure over the surfaces of these chambers.

1t penetrates tlie two filter- botmms which form
each chamber, proceeding in: parallel strata, = =

also, the agent must pass in pamllel stmt&é SEERREREEEES

and its passage through it, thus effecting a
complete lixiviation of the same

The direction of the current through the
press-cake in the secondary filtration is, as
shown above, contrary to that in the process
of the filtration proper. This fact suggests a
simple means of cleaning the filter-bottoms
of the new press. Iixperience has shown that
the filtering power of the bottom is diminishexl
solely by the filling up of the pores on their
outer surfaces. The cleaning 18, therefore, ef-
fected in the simplest mechanical manner by
forcing a cleansing-fluid—steam or other gas—
through the press in the same direction that
the agent takes which is employved for lixivi-
ation. This may be done either during the
process of lixiviation or after first emptying
the press and serewing it up again. In this
process, in order, when necessary, to make it
more effectual, chemical agents, acids, alka-
lies, &c., may be employed, or even super-
heated air, whenever the pecullar nature of
the obstructmg mass makes it desirable.

The four corner-canal systems n! #!* formed
from the union of the corner canals of the
separate filter-frames, have their exit through
four cocks, 7' ¢% ¢* ¢4, in the head-plate D, which
18 firmly connected with the frame R.

The counstruction of the cocks of‘a new and

| for wvant of any other opportunity, especially = = '
| to escape: latemilv, and having done this it '~
the glass gage and the cocks | must, under the pressure constantly exereised, = 1
| stiil pemtrate through the halves of the con-é SRR

tiguous filter-frames—for example, in the case . = =

| as illustrated in Fig. 34. Thus the agent is
| impregnated with' the hqmd to be filtered, ' -
‘whiel still remains: in the cake, reaches: Wlth%

‘and further: Landlwted out under an exclusmn%
of the atmosphere by means of the corner ' |
1 eanal of ‘this: ﬁlter chamber, .;md dlscha,rgedé

ithr{mghplpeSE -
. The process thus mdm&ted Of the ‘seeondary@ SEREE R
filtration affords, ‘as has been found on sclen»?
{ tific trial and: fully confirmed by practical re- ' '
sults, very great advantages, sucl, indeed, ~ =
as may justly be reckoned as the most im-'
%pnrtmznt adx anmges of the new compaﬂ:menté
é.‘51’)1@'538
i ‘This; pmce&s cmnpletely fulﬁlls all those 11
icondmans whicli are necessary to insure an REREEEE R
equal nfiltration of ‘the agent into the cake ' ' .
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peculiar kind 18 plé,inly to be seen in the de- | purpose of regulating the filtration and lixivi-

tails of Fig.41. It corresponds to the work
which the cocks have to do—viz: first, the
effecting of a direct communication between
the corner canals and the delivery or feeding
pipes, as the case may be, St and 3%, Figs. 50,

43; second, the effecting of the communication
mentioned in connection with the control ap-

paratus J! J%; third, prevention of tihs com-
munication—for example, closing the connec-

tion of the corner canals with the pipes S!']

and S2. |
The object of the pipes S! $? is, as shown 1n

liquid in the filtering process properly, as well
as the lixiviating liquids, &ec., in the secondary
filtration out of the press, or, in the secondary
process, to conduct one of the above-mentioned
agents into the press through two of the corner
canals, and a simultaneous conduction of the

lixiviating-liquid out of the press by the other

two corner canals.

The cock above mentioned, Fig. 41, is com- .

posed of an exterior c¢ase, which may be re-
garded as a lining, to be placed in the fiXed

frame D on the right-hand side, and of two
plugs, one within the other, the interior one of

which, I, may be turned from without inde-
pendently of the other by means of the square
Q; the second, I'T, may be likewise turned by
The three openings t* u* v?
of the cock correspond respectively with those
sz u* v* of the control apparatus, Fig. 42; the
opposite opening, »?, with the respective corner
canal. |

‘In the position shown in the figure the cock
permits the entrance of the agent coming
through 8!, Fig. 43, through the openings #,
exitthrough « re-entrance through +%, and exit
through 1 and «%, as shown by the arrow in
Fig. 41, from the ¢orresponding corner canal.
apparatus J. -~ |

If the inner plug, 11, should be turned ninety
degrees the control apparatus is shutoff. The
agent, coming through S! or ¢ #* %, enters the

cock through %, passes into the opposite hole |

1, and enters directly into the press through »~
If the inner plug is turned ninety degrees
farther, a position of the cock results which 1s
necessary in case it is required to conduct the
filtered liquid out of the press through the
pipe S'; hence the opposite of the preceding
case. In this the control apparatus J 18 con:
nected. If it is desired to disconnect 1t, the
inner plug must be turned back ninety de-
grees. | - -
Finally, in order to shut off the connec-

tioli between the corner canals (control appa-

ratus) and S', it is only necessary to turn the
exterior plug I ninety degrees.

Besides serving to drive the liquid entéring
or leaving the press through the control appa-
ratus at pleasure, whereby an examihation of
the whole process in all the frames is rendered
possible, these four-cocks, * ¢, Figs.' 28,30, 1n-
serted in the corner canals, serve the important

It'is thus enabled to flow through the cofftrol |

ation by their position above, instead of using
all the cocks of all the filter-chambers for that
purpose. :

There is but little to add eoncerning the con-
struction and funections of the control appa-
ratus, Figs. 30 and 43. |

It is easily seen tfrom the drawings that the
alass tubes #? are in direct communication with
the short canals ' and 23, and, therefore, when
the position of the cock permits, also with the

' pipe St and the respective corner canals »'and
| n"'—that is to say, the filtered liquid, or the
- the drawings, eithér to conduct the filtered

agentimpregnated with the filtered liquid, can
flow directly from the press to the pipe ?
through the glass tube #* without necessarily
passing through the control apparatus. 1fthe
latter is connected, the filtered liquid enters
also into the glass tubes #? and ¥?, and ean cir-
culaie, as is shown in the transverse section
L Q, Fig. 44, between the glass tubes 0* w’
and the bottle ', thus coming in connection
with the thermo-aerometer w!. This instra-
ment, as is also apparent from the drawings,
can, if necessary, easily be removed.

Over the principal connecting tube #* there 18
a small cock, z!, for the purpose of permitting
the air to escape from all the filter-chambers
at the commencement of the process of filira-
tion orlixiviation. By means of another sinall
cock, x?, inserted between the spacé over the
bottle ! and that over the tube w°, a com-
munication can be made, if necessary, with the
atmosphere. Over the bottle there 1s a press-
ure-gage. | |

The object of the safety-valven, placed over
the pulp-feed pipe m, has been already ex-
plained. Asisshown in Figs. 24 and 28, taken
in connection with Fig. 30, the interior ot the
glass eylinder » communicates by small cocks
a3 and 0% with small tobes, which, as seén 1n
Fig. 48, can, at pleasure, be counected with
steam or air feed pipes, and thus the pulp
which has been introduced can be expelled.

The glass level or juice-gage d in Kigs. 4,
5, 4» b2, also S in Figs. 34, 37, which are at-
tached to each filter-trame, and which may at
pleasure be placed, as abovespecified, In com-
munication with the filter-chamber and corner
canals, serve the purpose of indicating exter-
nally the process of the filiration in the cham-
bers. They areintended to show, for instance,
whether in the filtration, and especially in the

lixiviation, (second position of the cock,) the

level rises equally in all the filter- chambers;
whether all the filter-bottoms filter equally ;.
whether all the atinosphere has escaped from
allthe filter-chambers ; whether any one of the
filter - chambers, from any accidental injury,
delivers a turbid liguid. In the last case the

| filtered liquid of the defective chamber can,
by using the third position of the cock, be
kept separate from the clear liquid, and be
conduected out of the press into the external
canal. | |

The press contains a pipe, o0, in the interior,
whenever such appears desirable or necessary.




- merly-mentioned hose-screw, and is perforated
~~ at the places of the pulp-frames B! Bz Into
- this the pulp-feed pipe, in Figs. 24, 28, 30,
~ opens,and through it the pulp enters the pulp- |
- frames. Thus the pipe o serves to stop the
. passage of all ecoarse masses, stones, &c., and
. therefore it may be called the “stone:-catcher.”
. The central pulp-feeding pipe of the: press,
- whether furnished with the stone-catchers or
~not, is filled in the process of filtration with
.. . acake (eore) more or less solid. In case a
~ subsequent lixiviation of the cake is intended,
L -t_his;cnre-:lml-st possess the same consistency

. as the cake in the pulp-frames.

- in the drawings.

- This passes through and is held by the for-

It the filtration is interrupted too soon, so
. that the core and the central portion of the
- pulp-cake are still in a soft, semi-tluid state,
~while that next the filter-bottoms has become -
- moreor less firm, the lixiviation, if commenced
- at this point, would be unsatisfactory. The
- lixiviation of the cake would by no means be

- equal. ' |

. Inconveniences, in taking the filter and pulp
- frames apart after opening the press.
~The mechanical arrangements for expelling
. the core and cleaning the stone-catching pipe,

- as well as for opening and  closing the press,
. are different in the two constructions shown

 The IJipezo-is.closetl;ét':the-f'rdutfend: bV a

slide, ¢!, Figs. 1 and 3, and a cap-screw, and
at the other end by a slide, s, against which
rests a rod, p, capable of being moved through
the whole pipe o (see also Figs. 16 and 17)
when the process of filtration and lixiviation
18 terminated. a, the pulp-core, deposited in
the pipe o, is first removed separately from
the lixiviated pulp - cake in the pulp-frames;
then the pipe o itself is drawn out; and then
¢, the press, is opened.

The slides ¢' r s are opened, the cap-screw ¢
taken off,and the middle driving-wheel, , Figs.
1 and 3, made to move freely on the tubnlar
shaft [ by disconnecting it from the coupling

L. The hollow shaft contains inside a serew |

with long pitch, in which moves a short pis-
ton, u", connected with a long square rod, »n".
If at s a cork, 'Y, is placed on this rod n", a
revolving motion is prevented, but a movement
forward alongitslongitudinal axisis permitted;
and if the hollow shaft [ is put in motion by
means ot the beveled cog-wheels & L and the
cranks M M, a forward movement of the rod
%' of the piston p results, and hence an ex-
pulsion of the firm core deposited in the pipe
o. The rod is drawn back again to its first

position by reversing the action of the cranks
M M, and, therefore, of the follow-shaft L
Having now placed a suitable wedge between

N Ision of thisabove-mentioned firm
. pulp-core, deposited in the pulp-canal o, is
- very necessary—first, because it necessarily
18 notsubjected to the lixiviating process, and
- may also contain stones and coarse ma-
| - terial; secondly, because it otherwise might
~cause unnecessary labor, and s0 many other
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the front end of the rod »¥ and the back end

Of the pipe O,_'ﬂ,]l(}ﬁher :mOV:ement:.of thﬁ .I‘Od .‘;n_v-l 5

forward effects the withdrawal of the pipe 0.

| Inorder to draw the press apart itisonly =~
necessary to connect the middle driving-wheel,
iy, firmly with the bottom shaft by means of
the coupling L. and turn the crank M in the
proper direction. The result is a correspond- - _
Ing movement of the wheels ¢ and ¢'', in the =
‘naves of which box-serews are cut, and the =

‘backward movement of the head-plate kis

- Figs. 10 and 11 show the functions of the
| double hook, which is attached to each fil- =
ter - frame, and has for its object to com-
‘municate the forward. motion of the head- -
plate & sucecessively to the single frames of @
‘the press, and, when the press is completely = =
open, to hold them equidistant from each
other. Iig.11showsthepositionofthesedou- =~
‘ble hooks when the press is closed; Fig. 10,
their position when it is open or drawn apart.
| =~ The square rod n" is here supplanted bya
~round rod, T, on the back end of which is cut =
ascrew with long pitch, and earries a plate
~on the front end. It slides in a long pipe, P,
-attached to the head-plate ¢, and is provided
with a long groove, which, in connection with =~
-an inserted tongue, k, prevents it from turn-
‘ing on its axis. The pipe P is formed asa
flat-threaded screw, which fits into a corre- T
sponding box, P'. The latter rests firmlyon = =
the standard H of the frame R. Connected
with it by three screws is another box, F, (see
‘also Fig. 26,) one end of which is provided = =
with three segmental projections. The other =~ =
| end extends over the edge of the tubular pro- = RS
longation of the box-screw T, and holds the

latter at an unvarying distance from the stand-
ard H. On the box F the hand-wheel E sits
loosely, the nave of which is provided with
projections on both sides, corresponding on
the one side with those of the above-mentioned
box F, and on the other side with those of a
ring, G. The latter is firmnly attached to the
box-screw T.

In order to expel the core from the pipe o it
18 only necessary, after having first opened the
double wedge slide ¢! ¢%, to turn the hand-
wheel toward theleft. In this manner a coup-
ling of its nave to the ring G is effected. The
hand-wheel E being now so turned that a for-
ward movement of the rod T is produced, the
expulsion of the core is a necessary conse-
quence. This being done, the rod T is turned
back to its former position.

To remove the pipes o from the press the
piston p must first be turned a little by means
of an iron pin placed in the hole 3 of the said
piston, by which the small projection » of the
piston p slides in a groove, 7/, branching off
from the principal groove, Fig.27. On again
turning the wheel E, which is thus coupled
with the ring G of the screw T, in the same
direction as before, the rod T, in its movement
forward, takes the piston p with it by means

| of the small projection », and, therefore, also
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the pipe o, against whieh the piston p.presses | screw-spindle P, as well as the head plate C

with its front beveled box-screw.
If the core in the interior pulp-canal has not
attained a complete solidity, but is in:a soft
~ state, (a condition to be attained when a sub-
sequent lixiviation is not intended by any ear-
lier interruption of the filtration) it can be ex-
pelled by applying a counter-pressure of steam
without employing the piston p. The steam is
admitted at the back end of the inner pulp-
canal into the space between the movable(now
drawn back) piston p (or a double wedge slide
attached in its stead) and the deposited core.

For this purpose a steam-tubing is connected |

with the end filter-frame, Fig. 24, left side, or
with those of its eorner canals thh do not
stand In connection with a level - indicator.
This steam-tubing must, of course, be closed by
valves during the proces.s of filtration.

Fig. 52 shows a transverse section of the
construction ofthe end filter-frame in the above-
mentioned case. This frameis provided with
two more corner canals, with the usual four-
way cocks belonging to them, on the side not
connected with the filter-chamber, differing in
this respect from the similar end frame. (Left
side in Fig. 24.) Each of the canals m!' lead-
ing irom these two corner canals dees not.
however, conduct, like the corresponding m!
in Kigs. 34 and 37 to the filter-chamber, but
through ra,dla,tlng canals 4 cut in the back
side of the frame.to a chamber, 5, in the head-
plate. With the latter is connected a short;
canal, lying in the prolongation of the inner
pulp-feeding canal, which is generally closed
by avalve, 6. During the filtration the press-

ure in the press closes this valve still more
firmly.

After the pmcess of filtration is ﬁmshed all -

the filter-frame cocks are shut off from the
filter-chambers; but the two new cocks added,
as above mentioned, to the end filter- fra,me,
which thus far have been in the same posttion,
are so turned that a communication of thelr
corner canals »'and #'' with the radiating
canals 4 and with the chamber 5 is effected.

- If,now,atteropening the double wedgeslides
q' %, Kigs, 24, 29, steam of sufficiently high

pressure is admitbed, it will, on its passage.
through the canals 4, open the valve 6 and |

press out the pulp-cake. On shutting off the
steam the valve 6 closes of itself.

The piston p, besides the purpose above
mentioned, serves one still far more important.
By placing the piston in a suitable position
‘before commencing the filtration, and the in-
sertion of a so-called “end ﬁlter-frame 71t ren-
ders 1t possible to effect a filtration in any de-
sirable number of filter-frames.

. To open or draw apart the press,it is neces-
sary at first only to set the projections of the
-wheel E into the corresponding spaces of the
“box F. The wheel E is then turned, which
causes a movement of the box-screw P/ , which
-has been previously loosened by unscrewing

connected with 113

To resist the high internal pressure (upward
of ten atmospheres) absolutely necessary, not
only for the production of a firm condensed
cake, but also in the combination of several
presses into a battery for a systematic lixivia-
tion, the press must be firmly and hermeti-
cally closed under strong final pressure. This
18 attained in that form of the press shown in
plates I by the transmission of motion from
the erank M M to the screw mechanism of the
guides A of the filter-frames by means of the
bevel-wheels % and the cog-wheels 2 2! 22.

In-the spindle-press, Fig. 24, the above-men-
tioned strong final pressure 1s effected by the
differential-secrew mechanism shown in Fig.
49. Here 1t is necessary to turn the hand-
wheel E in one direction and the box-screw D
¢ in the other.

It is possible in all cases, where the soluble
part of the pulp or deposit is sufficiently valu-
able, to continue the lixiviation until the solu-
ble pfut is completely extracted from the cake.
The process, however, necessary for this pur-
pose must be regarded as one accompanied
by no practical advantages for the more Im-
portant part of the operation. The unavoid-

I able result would be in most cases a filtered

liquid which would have but little practical
value on account of its great dilution.

By a systematic combln&tlon of several
presses a process can be effected which, based
on the same principles, has been employed
with success in the soda industry and the
manufacture of beet-sugar—viz., a battery
combination of extracting-vesselsin theformer,
and a similar arrangement of diffusion appa-
ratus in the latter.

After the filtration proper has- been com-
pleted in one press, the closing of the pulp-
feeding canal is eftected by shutting the re-
spective valves or slide ¢ in Figs.1and 5. At
the same time the pulp still in the external
part of the pulp-feeding pipe, as well as the
filtered hiquid remaining in the filtered cham-
ber and corner canals, 1s forced 1nto the re-
spective holders by admitting steam under
high pressure or compressed air.

The suitable lixiviating agent can now be
conducted into the filter-frames of one group.
(What is meant by ¢ group” has been ex-
plained above.) The agent impregnated with
thefiltered liquid flowsthrough the other group
of the filter-frames. This agent is not per-
mitted to run off, but is conducted: into the

next press, while into the first press another

portion of 'the lixiviatin o agent is introduced.

That which issues from the second press, al-

ready somewhat more concentrated that it was
on leaving the first, is conducted into a third.
In the supp{mtmn that a combination of
three presses will suffice for a systemaftic lixiv-
iation, (in which case the scheme shown In
Fig. 1* and Fig. 48 is applicable,) as soon as

-the screw 2, and consequently of the hollow | this operation is commenced in the three com-
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. 'bined: presses: the proeess ﬂt filtration proper |
i isbegun 1n the fourth press.

. pleted, and the latter prep ared for being con: |
EREES ;nec‘red with the battery.:
SRR fnwanwhlle in reserve.
- 1t may be here remar]xed &gmn s*xmp]) toi

iy ;1‘90&11. it to the memory, that the two schematic
o representations of: ét;heécomzlji%rmtio?n of ‘several.

. compartment filter-presses reter to the two de- |

oo tatled planes of tlier press.
oo the press g, 15 g
o in I*_‘igs;?24;midé3ll5.i 5

- Fig.:

e the top: and: bottom on one side.

o Thevertical longitudinal H@Gﬂ(ﬁ)l] tlw fmntg
EEERE 5’:\11&1?, and plan. of the respective valve and |
. cock connections in FFigs. 1, 1%, and 3, also Iig.
23 as welly Figs, 30, 825 and 4%, eonnected: with
oo 23, stand (in elose:relation with the oft-men-.
o tioned schematie representation in Figs: 1 and:
148, They indicate the grouping and local ar- |
o rangement of those valves and eocks neees- |
SRR sary'for:the respective distribuationof the iva-
oo rious agents that are 111t1*0¢1m,eq1 mm ﬂle"pl“'eﬁbé
=:-:e:;;m*ccmductedoutof1t EEEEREEREE
1 The purpose of these (tg’enta, S0 idl‘ as 1t lms&
o llot been made clear-in the above paragraphs,:
rand the eonnection to be made: in the canals:
- rand pipes, wili: be further explained with  es-
EEEE pecml reference to thedetails, IFigs.'1, 2, and 3.
oo 1t must be: premised  that: the above-men- |
 tioned details refer to the
oooand hixiviation of saturated  pulps, and: that
five different agents,tobe gradually introduced

Into the press by the conneecting
used.

In the front view, Iig. 1, the pipes for these
agents are shown as coming from above, and
counting in succession from left to right.

The object of compressed air in the pressis
to cause a counter- pressure during certain
stages of the process of filtration proper, as
well as the expulsion of the filtered liquid
stillremaining in the filter-chambers, the filter-
bottoms, and the press-cake before the lixivia-
tion, when steam cannot be employed for this
purpose.

Steam at high pressure is principally used
in the mechanical cleansing of the filter-bot-
.toms from each side, as well as for the purpose
of heating the interior of the press before the
process commences. It, however, serves many
other purposes easily understood. Ifor in-
stance, it may be recommended, to facilitate
the filtration of various precipitates, to apply
heat on one side of the press-cake by admis-
sion of steam,and toletthe liquid passoft from
the other side.

The filtration of thick liquids with pulpy
deposits—for example, the deposits formed in
the melting-pan of sugar-refineries—is also

-pipes, may be

The first is:com:

A ﬁfth presb 1% heldz

1b refers to |
483 refers to press shown |
| “In the former, therefore, |
.+ the lixiviating agent: enters the press and
o leaves: 1t through : the: diagonally - opposite.
.+ corner canalsy in the! latter the entranee -and:
o exit take pldtt through the corner camis até

énectﬂd with each other.

case of a filtration

fore in such cases the attempt has been made

33“:' RS A
o . a --|- .-I?II'I .Iﬂl‘ I.::.I -.,.q_.-' o :_-"_ -

i -

“to produce the same effeet by inereased press- SERETNES

ure. but without satisfactory results, .-

Water: is employed for washing purlmséé IR

(bml for cleansing the interior of the press. :
- Exhausted: air serves to produce a negative .

pressure—i, e.,asuction effect—for thepurpose - . .-+ -
of expelhng all alr bubbles from tha press- SRR R R

cahe..

- The ﬁixiﬁatmg agent whwh msues frmn fhe
hrsb press in a battery (that is shownm Iag.: . 1
1v, farthest left) descends through the pipeé& . .

into the third pipe, 7, and flows, under strong - .. i
- pressure, horizontally, to the nearest valve», . 1 .
- thepositionof which causesittoascend through - 1
4 to the second press, where, in accordance . 10
1 with a proper arrangement of the cocks, itas . - .
forced to flow through :one of the two groups . : . .1
of filter-frames-—-that is to:say, to: percolate . . . . .
| equally through their press-cakes. i
Iows . an :analogous: flowing : oft . toward .the .. - ..
same:pipe,y,apassage throngh the third press, ... 1
~and then its conduction through the second -
horizontal pipe, 8, the so-called hxwmtmg
agent-delivery pipe, to the filter-basin, 000
-+ The third and fourth pipes,y and 6, arecon- 1 1.
They permit a circu- ..
lation of the liquid, which is necessary ineon-: .
necting or dlsmmle(,mﬂg the presses at pleas- EEEEEEREE
ure.

Therefol- = .

The fifth ]npe e:, is tlle pulp delwery 1)1])3* SEREETRRT I

iﬂu first, a, the delwery plpa fm* th{} tiltered .
:Ilqlml NERERE . o

The . prmémles mr conductmg thc mngle;:?f%?;:?::

of the connecting system shown in Iig, 1%,
referring to Fig. 12, pipe 1/is for the introdue-
tion of compressed air, and by means of the
connecting-pipes and valves said compressed
air may be introduced into the corner canals
communicating with the filter-chambers desig-
nated by odd numbers, or with the corner
canals communicating with the filter-chambers
designated by even numbers, or with the filter-
chambers of both odd and even numbers, si-
multaneously. Pipe 2/ is the steam - pipe,
whereby steam may be introduced into the
corner canals or filter-chambers, as above men-
tioned, or into the pulp-feed pipe, for the pur-
pose of cleansing the same. Pipe 3’ 1s the
pulp-feed pipe. Pipe 4/ is the water-pipe,
which is a ecounterpart of the steam-pipe, and
has the same connections. Pipe 5/ 1s the ex-
haust-pipe, communicating with the air-pump.
1t is the counterpart of pipe 1, and has the
same connections. |

With reference to the above, Fig. 1" repre-
sents pipe a communicating with the com-
pressed-air pipe, pipe b with the steam-pipe,
pipe ¢ with the water-pipe, and ¢ with the ex-

| haust-pipe.

With reference to the modification of the

greatly facilitated by an intermittent heating | system shown in Figs. 30 and 43, ¢ is the pulp-

of the filter-bottoms on both sides. Hereto-

| feed pipe.

K is the circulating- plpe. ¢isthe

eagentsmto and outof the press maybesummed -
up as follows: For the press econstructed-as:-:
shown in Ifigs. 1 and 3, and the modification
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water-pipe. f is the delivery-pipe for ﬁltei-ed | whereby the temperature and specific gravity

liquids. a is the compressed-air pipe; b, the
high-pressure steam-pipe. d is the exhaust-
pipe connecting with the air-pump, and ¢ is
the lixiviating-fluid-delivery pipe.

I claim as my invention—

1. The filter-bottoms molded in slabs hav-
ing grooves, which constitute internal chan-
nels, substantially as deseribed, of various geo-
metrical forms, and fastened to the external
filter-frames, substantially as set forth.

2. The artificial filter-bottoms constructed
of powdered sandstone, coal, asbestus, min-
eral fiber, &ec., molded in plates with internal
channels, as set forth.

3. The filter plates or bottoms constructed
with chambers in the interior, in which the
filtered liquid is collected, equally distributed,
and ciréulated, combined with external frames
which have interior channels, to gather and
conduct away the filtered liquid.

4. The filter bottoms or plates constructed
with a series of internal chambers-or canals
crossing each other at right angles, substan-
tially as set forth. _

5. The filter-bottoms fastened to the filter-

frames, and isolated therefrom by casting

around them some metal or metallic composi-
tion not acted upon by the pulp or filtered
liquid.

6. The filter-frames constructed with four
corner canals, as described, connected together
in pairs, either those which are situated di-
agonally opposite to each other or those on

the same side of the frame, substantially as
shown.

7. Combined with the filter-frames, as set

forth, the cocks attached to each filter-frame,
either internally or externally, and the corner
canals, whereby the fluid from each filter may
be discharged into or excluded from the com-
mon channel, as set forth.

8. The combination of the filter-chamber and
the corner canal with the cocks having two or
more ways and the level juice or liquid gage,
whereby the filtered liquid may be observed
from time to time as to quality or color, as set
forth. -

9. The compartment. filter-press having in-
let and outlet passages common to said com-

partments, combined-with thermo-aerometers, |

of the ingoing and escaping fluids may be com-
pared, for the purposes described.
10. The single or double gearing arranged

in combination with the separate framnes ot the

press, for the purpose of securing a progres-
sive pressure thereon. S
11. In a compartment filter-press wherein
the pulp is fed to the several compartments
through a pipe common to all of them, a gate
or valve to close one end of said pipe, and a
mechanism to expel the solid or semi-solid
core from said pipe when said gate is opened.
12. A compartment filter - press provided
with corner canals and connecting-channels,
provided with cocks or valves, wheréby said
compartments may individually be connected
with said canals on either side, and a-washing
fluid may be thereby introduced to effect the

| secondary filtration, as set forth.

13. The filter-chamber provided with outlet-
passages to the corner canals, to the open air,

and to the gage, combined with a suitable

valve or series of valves, whereby either of
said outlet-passages may be opened or closed
at will, as set forth. .

14. The compartment filter-press combined
with corner canals, either diagonally opposed
in pairs or arranged on the same side of the
filter-frames in pairs, as described. |

15. The process of filtration with high or
low temperature, with exhausted air under
oreater or less atmospheric pressure, or with

| steam or any kind of gas and pressure under

exclusion of the atmosphere.

16. Two or more compartiment-presses joined
in battery in the manner indicated, and pro-
vided with systems of pipes common to all of
them, whereby different liquids, steam, or gas
may be separately or jointly admitted, and the
expelled fluid collected and conducted away
without exposure to or contact with the air, as
and for the purpose set forth.

In testimony whereof 1 have signed myname
to this specification in the presence of two sub-
seribing witnesses.

Dr. AUGUST DREVERMANN,

Witnesses:
BERTHOLD ROI,
EDWARD P. MACLEAN. .
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