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UNITED STATES

PATENT OFFICE.

ARTHUR E. KRAUSE, OF JERSEY CITY, NEW JERSEY.

FI_LTER;._'

.ﬂ Appllcatmn ﬁled July 13 1898 Sérial No 685,818

SPECIFIGATION formmg part of Letters Patent No. 630 363, dated .&ugust 8, 1899

(No model )

To all whom ?t ma&y canémn :
Be it known that I, ARTHUR E. KRAUSE a .

01t1zen of the United Btates residing at Jersey
- City, in the county of Hudson and State of

New Jersey, have invented certain new and
“useful Improvementsin Filters; and Idohere-
by declare the following to be a full, clear, and

. exactdescription of the invention, such as will

10

enable others skilled in the art to whlch it ap-

pertains to make and use the same.
My invention relates to filters, and par tlcu-

larly to filters designed for removing oil from
boiler feed-water, althoun‘h the 1mpmved fil-

ter herein described is also applicable to the
removal of sand, sediment, and impurities

~generally from Water and to the filtration of

~all other fluids.
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My invention consists in a novel arra,nﬂ'e—

ment of filter- bags.within the filter, in the!

novel means employed for supportmﬂ' sald
bags and carrying off the filtrate, in the novel

‘means prowded for maintaining passages

through which the unfiltered liquid may reach
all portwns of the filtering - surfaces and

through which the filtrate may escape, in the
| novel manner of introducing the. unfiltered:
liquid into the filter so as f0 cwmd the settling
of sediment upon the filter-bags, in the nove1;
means employed for cleansing the filter with-.
out removing the bags ther efl om, and gener-;
ally in the novel combma,tlon COHStl uetlon
| | carriers, taken near the dlSGhELl ge end of the
The ob,]ects of my invention ar e, ﬁxst to |
provide a filter particularly adapted for the

and armnﬂ‘ement of the. pa,rts

removal of oil from feed-water, but likewise
adapted for general filtration, and which is

compact and contams a .very ]arﬂ*e filtering-
surface in proportion to its size; second, to
so arrange the filtering material or medlu m
that all pmticns of 5110]:1 medium shall be:

equally and highly efficient; third, to provide

an improved construction and arrangement,
of filter-bags and improved means for sup-
porting the same, maintaining passages for
the unfiltered and filtered hqmds and carry-
ing off the filtrate; fourth, to provide means

- ior preventing, so fa,r as posS1ble the settling

of sediment upon the filter-bags; fifth, to pro-

vide means for cleansing the ﬁltel and sixth,
to s0 construect the hltel that it shall be du-
‘rable, easily operated, easﬂy cleaned, readily
| taken apart and put together, and ‘compara-

I'tively inexpensive.

These ObJthS are at-
‘tained in the filter herein described, and illus-
trated in the drawings which aeeompany and
form a part of this speclﬁcatlon in which the
same reference-numerals indicate the same
Or COrr espondmﬂ' parts, and in which— =

Figure 1 is a vertical longitudinal section
of the filter through the centel thereof, taken

‘on the line a a of I‘ln' 2, looking In uhe direc-
tion of the arrows.
verse seetmn of the ﬁlter taken on the line

Flﬂ" 21is a vertical trans-

bbof _F1
arrows.

1, looking in the direction of the
Fw' .3is a detall view showmn* one

of the ﬂlter bag carriers with a numbel of

bags thereon, some of which are seetmned

-a,nd showing a,lso in section the header mto
which the ﬁltla,te from the various series of
filter-bags is discharged. Fig. 4 is a vertical
.transverse section, on the seale of Figs. 1 and

2, of this header, the section being taken on
the line ¢ ¢ of Flﬂ' 3, looking 1n the direction
of the arrows. Fw" 51s a veltwal transverse
section of one of the filter-bag carriers, taken
on the line d d of FKig. 3, 'looking'in the direc-
tion of the arrows, the front layer of fabric

of the filter-bag shown being broken away to
show the bossed spacing-ring within the bag.
Fig.61isa detail central longitudinal seetwnal
view of one of the ﬁltel—bag carrlers, taken
on the line ¢ ¢ of Fig. 7. Fig. 7 is' a trans-
_verse-sectional view of one ot ‘the filter-bag

Fig. 8 is a

transverse section of the ﬁltm 011 the lineg ¢
of Fig. 1, looking in the direction of the ar-

rows, showmﬂ' the rear support of the filter-
bag carriers and the bracket in which the
shaft of the filter has one of its bearings.

TFigs. 9 to 14, inclusive, are detail views of t,he
| ﬁlter bags and the parts in proximity thereto,

showmﬂ' different means which.may be em-
ployed for preserving passages for the un-

| filtered and filtered liquid to and from the
Fig. 9shows edn'e and sec-
tional views of & number of ﬁltel-bags, each

filtering-surfaces.

third inner layer of some fabric having a

“‘pile” on each surface, such as Turkish tOW-
 eling or terry cloth.

Flﬂ" 10 1s a transverse
section of a filter-bag carrier,_showing a face
view of one of the filter-bags of Fig. 9, the
outerlayerof fabric having been broken away
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2 630,363
to show the inner layer of piled fabrie. Tig. | gether at theirouteredges. Within eachbag

11 is a viewsimilar to Fig. 9, but showing baﬂs
‘which have between them a layer of p1led

fabric. Fig. 12 is a view similar to Fig. 10,

showing a faee view of one of the hltel baﬂ's-
of Fig. 11 the various layers of fabric of thls_'--

" bag having been broken away to disclose the |
layers of p1led fabric interposed between said

Fig. 13 is | for the purpose of affording free passage to

bag and the next succeeding bag.
a view similar to Fig. 9, ShOWlIlU' emelnel

spaelnﬂ-rmﬂ's between the ﬁlter-bags, and |
Fig. 14 is a view similar to Fig. 9, showing |

ﬁltel bags made from a piled fabrle such as

' Turklsh toweling.
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to the filter, and 9 is a discharge-pipe.

sapplyand dlscharcre pipesare preferablycon-.

nected by a by-pass provided with a valve 10, .| nected with the ﬁltrate eha,mbel 4, 1sprovided

“Valves1land A
12 are also interposed between the supply and:

~ discharge pipes, respectively, and the filter, | of the filter there is a scum-chamber 29, con-

and these valves are kept open while the ﬁl-; ‘nected with the mterlm of the filter threun*h

'la passage 30.
131is a central shaft e:s.tendmﬂ' from the dis- |

- charge end of the filter, tthllﬂ"h both walls | the water' enters the filtering-chamber in a

of the end piece 3, into eud thr oufrh the main.| tangential dir ection, tending therefore to eir-

~ orfiltering chamber of the filter and having.|
bearings in a bracket 14 at the right-hand end

In the dlawmﬂ'e 1 is the main or centlaliﬁ
| 'pmtlon of the casing of the filter. |

2-and 3 are end pieces, 3 havmﬂ' cored oub

111 ita chamber4,into which the hlbl ate passes,

as heremafter desembed . |
5 1is a chamber cored out in the tep of the

‘section 1 and may be termed a ¢“ distribution-
-chamber,” since it serves to distribute the en-

tering: hqmd over substantially the whole
length of the filtering-chamber:

opening 6, communicating with the supply-

pipe, and a port 7, extending its whole length,
communicating with the ﬁlbermw cha,mber;

and dls(,harn'mﬂ' the entering ﬂuld tangen- |
tially-into-t h e----ﬁlterlnn‘-chamber -as-shown-1n-|

Flﬂ‘ 2.

whichiskept closed normally.

ter is in operation.

of the ﬁlter and also in the 011te1 wall of the

"The filter-bag carriers 18 have a spider -llke
seetlen as ehown in Fln's 2, 4, and 5, thus:

ﬁl’ter ba,ﬂ's themeelves form: ehennels for the
passage of the filtrate. They might be per-

carriers are continued through theirenlarged |
left-hand ends, as shown in I‘ln's 6 and 7 so | layers of cloth, sewed or otherwise secured
that the filtrate may be dleehm ged mLo the._

“interior of the header 17.

‘The filter-bags are composed of two or more
l?ayers of cloth 01*0ther suitable material hav-
ing ‘central openings, so that they may slip

__'over the car rier 18, and sewed or woven to-

It has an |

The’

‘ternal chamber.

are two spacing-rings, one, 20, having a plane

- surface and the other, 21, having a series of
| bosses, so that openings for the passage of

ﬁlt1ate from the interior of the bags to the

channels in the sides of the carriers 13 are

left between the rings. These spacing-rings

| serve to separate the sides of the ﬁlter—begs-

the filtrate as it passes from the inner surfaces
of the bags to the channels in the carriers18.
As already stated, the header 17 has an in-

The header has also a hub
revolubly mounted in the inner wall of the

{ end piece 3, being surrounded by a stuffing-
| box, and this hub has an opening threuﬂ'h

-_Wthh the shaft 13 passes, but which is con-

1 siderably larger than said shaft, so that the

filtrate entering the interior of the header17

70
75

30

passes throucrh the opening in the hub there-
of into the ehamhm within the end piece 3.

‘A crank 22 is plOVlded for I'Ot&tll]ﬂ‘ the

‘shaft 13.

thereto.

In the bottom of the main eaemn' 1 of theé

Q0

filter are a series of openings 23, lea,dmn' to

a sediment-chamber 24, cored out in the bot-
tom of the casing I or otherwise connected
From this chamber sediment may

be drawn from time to time through a pipe

| _',25, provided with a suitable valve 26.
8 is a eupply-plpe which carries the liguid

pipe 25 and valve 26 may serve also as a

filter.

means for emptying the main chamber of the
A pipe 27, having a valve 28and con-

‘bags, as hereinafter desenbed At the toP

95

"The - -

100

‘also to facilitate the cleansing: of the filter-

105

"As already stated and as shown in Fig. 2,

;-culate within the ehamber in a rotary man-
ner.

| collection of sediment upon the filter-bags.

~end piece 3, where a stuffing-box 15 is pro- | This elreulatlon also assists in the collectlon
‘vided. Thls shaft carries a plate 16 and a'
‘header 17, which together support a series of; |
filter-bag GalllelS 18 upon which a Serles of: |

disk- llke ﬁlter*—-bfws 19 are mounted.

Such eirculation tends to prevent the

of scum in the seum-chamber 29 and also in
the collection of sediment in the sediment-

‘chamber 24, for just beyond the openings 23,
leading to the sediment-chamber, and ]ust N
| beyond the mouth of the passage 30 leading
| to the scum-chamber, are plOJECthIlS or fins
havmn* recesses in their mdes,whmh with the: | 31and 32, which mteleept sediment and scum
carried by the water and direct the sediment
‘into the sediment-chamberand the scum mto -
foratedtubes; but when constructed as shewng- -the scum-chamber.
‘they may be cast and require no boring or.|

‘machine-work other than the ser ew-—thread-i”
1ng of their ends.

The scum-chamber is pr ovided Wlth a.gage-

| glass and with a cock 33, throu gh which scum
The side recesses of these |

may be drawn off.

11O

(13
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The filter-bags 19 are ecach composed ef two

- togetherat the edges and provided with cen-
N tral apertures in order that they may slip
over.thefilter-bag-carriers.
| either round, as ehown ,square, or of dnyothel
‘shape desired.

The bags may be

The baﬂ's may be made-of cot-

| ton twﬂl having a coarse thread 1nte1 woven

130




630,363 | o 3

into the meshes, so that separate ch.;mnels are | which obwates the necessity of using mterlol

ind its

formed for the unfiitered liquid to

‘way over the entire surface of each bag when
the bagsarein place upon the carriers, as also
to form similar channels within the ba,t,s S0
that the filtered liquid may pass into the side
channels of the filter-bag carriers.

~ther facilitate the passage of the unfiltered

O

liquid through the interior of each bag, the

bags may be provided with internal layers of

fa,buc such as that known as ‘“Turkish

- _.towehng,” which has a pile on each surface.

layer 35 of fabric having a pile.

“Figs. 9 and 10 illustrate this construection.

The bags there shown have each an interior
The piled

fabrie keeps the outer la,yers of the filter- bag

20

apart, and the spaces between the fibers of
the pile permit passage of the filtered fluid.

Layers of piled fabric may also be inter-

posed. between the several bags to assist in

~ preserving passages through which the unfil-

35

40

tered liquid may reach the sides of the filter-

bags. Higs.11 and 12 show this construction.

The layers of piled fabric between the filter-

bags are numbered 56. In this case a finer

filtering-cloth may be used for the bags, the
Interior and exterior layers of towehnn' pro-
viding for the free passage of the hqmd both
to and from the filtering-surfaces.

30

Before placmﬂ* the baws upon their carriers
each baghasinserted into ittwo spacing rings

or wa,shem 20 and 21, one of these rings, as
21, being provided with bosses on the side
ad;]aeent to the other ring, so as to provide

openings through which liquid within the fil-

‘ter-bags may pass into the side channels of
-the filter-bag carriers.
in placeon their carriers, they are pressed to-
gether and against the spacing-rings by com-
pression- nuts 40, so that direct passage of un-
filtered liquid between the bags into the

‘When the bags are

' _*channels of the carriers is prevented

45

50

55-

6o

..~ The character of the fabric used 111' the"
'ma,kmn* of the bags and the use of layers of |

towelmﬂ' within the bags or between them de-

‘pends upon the char acter of the fluid to be
tiltered and the impurities carried thereby.
-If the fluid carries an exceedingly fine sedi-
ment, then cloth of close mesh may be re-.
| qmred 1If the surface of the cloth is smooth,
it may be necessar y ordesirable to inter pose
-between the bags SpELCl]JW-III] os 39, as shown
in Kig. 18.

Tt will be. obvious from the above tha,t in
bhese various combinations of bags, spacing-

rings, and interior and exterior layers of

1oun'h-surfaJeed fabric a filtering-cloth of any

deo‘ree of fineness may be used the coarse -

plled fabric acting simply as a means for giv-

g the liquid to- be filtered ‘and the ﬁltlate'
| free acecess to and from the ﬁltermw—smface% |

which otherwise would lie so (,lcosely towethel
as to prevent the. passafre of snch 11qu1ds or
would clog up.

In particular cases, as in I‘w 14 the b&o' 1s'

made of a material having a sufﬁmently ﬁne

body, but having also on both sides a pile, may be 1emoved f1 om their carriers by un-

To fur- | Jected in a tangential direction.

| ing the cock 26.
within the chamber 29 may be drawn off by

and exterior separating-cloths of p1led fabrie.
- The operation of the filter is as follows:
Water or other fluid entering the chamber 5

passes out through the port 7 into the main

or filtering chamber of the filter, being pro-
The Watel
within this main chamber per colates thr ough
the sides of the filtering-bags into the mte-
rior thereof and then passes into the side
channels of the filter-bag carriers, flowinginto
the interior of the header 17. It then passes
through the hollow hub of this header into
the ehmnber 4 in the end piece 3 and then
passes out. In passingthrough the filter-bags
sediment and unpurlmes car ued by the llquld
are caught. The rotary circulation of the
fluid Wlthm the main chamber of the filter,

due to the projection of said fluid in a tan-
gential direction from the admission-port 7,

tends to prevent the collection of sediment or
scum upon the surface of the filter-bags and
to wash such impurities from said bags. The
heavy impurities are carried by centrifugal

75

30

90

force to the sides and bottom of the filter, and -

being intercepted by the fin 31 pass downward
into the sediment-chamber 24. The lighter

impurities and scum pass to the top of the

liquid within the filter and are intercepted by
the fin 32, passing up into the scum-chamber

29, Fﬂtratwn continuesin this manner until

through the collection of sediment and im-
puutles upon the surface of the filter-bags
and in their pores. the
slow to be efficient.

The

by means of the crank 22. During this oper-
ation the inlet and outlet valves 11 and 12

may be closed, and the impurities washed off

from the bags and which pass into the sedi-
ment-chambel 24 may be drawn off by open-
At the same time the scum

opening the cock 33. After the bags have

filtration becomes t00
filtering-surfaces
may then be cleaned by revolvmﬂ' the bags

95

ICO

103

I1I0O

been cleaned in this manner the Supply and

outlet valves may be opened and filtration
continued, as before. In order to facilitate
rapid eleanmﬂ' of the bags, steam or any suit-

able fluid may be introduced into the filter in
a reverse direction through the plpe 27, the
‘washing medium thus :—:Ldmltted passing 111t0
the headel 17 and thence into the interior of
the

ilter-bags and out through their pores,
thus serving to release impurities held in the
pores of- the | bags or upon their outer surfaces.

"The muddy llquld 1s then discharged through

the valve 26, the operation bemﬂ* thus con-
tinued until the bags are clean. =
When it 1s necessary to renew the bags, t;he

end plece 2 at the right-hand end of the filter

is removed, ton*ethel with the bracket 14, in
which the. uﬂ*ht hand end of the shaft 13 has
its bea,lmg, dfﬂd the plate 16. The filter -bag
carriers, with the bags thereon, may then be
removed by unscrewing them fr om the header
17 and drawing them out. The filter-bags

II§

£E20

125
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"qcrewing the nuts 40 and slipping the bags

off. By a reverse operation the ﬁlter-bdﬁs

may be put in place on their carriers and the |
For feed- -
water filters a number of carriers and filter= |

carriers reassembled in the filter.

‘bags mounted thereon may be kept in readi-

...............................................

ness to be inserted immediately, so as to save .
‘time necessary for mounting new bags upen '

CATrTiers.

The arraﬁgement of the filter-bags herem
empleyed-—-vm tra,nsverse bags mounted in
series apon carriers provided with means for

earrying off the filtrate—possesses many ad-
vantages over the arrangement of bags em- |
A much greater ameunt-_
of filtering-surface in proportion to thespace |
eeeupled is obtained, the bags being smaller |

pleyed heretofore.

© are not so likely to burst, and the lmbﬂlty of

20

25

30

side inward. Furthermore, since the impuri-

ties are deposited upon the outside of the
bags the bags may be more readily cleaned
in place without removing them from: the fil- |
ter than ispossible with the erdmal"y arrange-

ment of filter-bags.

to prevent them from falling over sidewise

to such an extent ae to lnterfere with filtra-
tienm. -
- Having thus completely described my in- |

vention, what I ¢laim, and desire to secure by | bag earrier, of a seriesof separate transverse

- Letters P&tent I

35

40

50

55

60

which the earrier passe*s and means for pre-

--scrlbed

2. Ina ﬁlter, the eombmatlon ‘with a filter-

which the carrier passes, and having ﬂmd-
tight: joints about the edges of said openings

te prevent the passage et fluid between the

scribed.
3. Inafilter, the cemblna,tlee with a ﬁlter

bag carrier, of a series of sepamte transverse

filter-bags thereen having openings through

which the_emmer passes, and having fluid-
tight joints about the edges of said opénings |
to prevent the passage of fluid between the |

bags into the filtrate, and means for preserv-

ing passages within the bags through which

ﬂmd may flow, substantlally as deserlbed
4. Ina-filter, the combination, with a-filter-
bag ¢arrier, ef a series of se pa,mte transverse

-ﬁlber~bags thereon having openings through

which the carrier passes, means for pressing

fluid between the bags into the filtrate, and

f .mea,ne fer preseern* passages. within the

|
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bags through which flaid may ﬂow, substan-
tlally as deserlbed -

5. In a filter, the combmatmn W1th a filter-
bag carrier, of a series of separate fransverse
ﬁlter-beﬂs mounted on said carrier, and form-

I ing therewith channels through which fluid

may flow, with which channels the interiors
of said bags are in eemmumcatmn substan-

6. In a filter, theeembmatlon Wlth a filter-

| bag carrier, ‘of 4 series of separate transverse
filter- bags thereon having openings through

- which the Ccarrier passes, and having Water

tight joints about the edges of said openings

;-to prevent the passage of fluid between the
bags into the filtrate, said bags and carrier

tee'ether formming channels through which

1 _-ﬂmd may flow, substantially as des*erlb*e(':l
the bags to rupture is farther reduced, owing |
to the fact that the pressure is from the out- |

7. Ina ﬁlt,er' the conrbination, with a filter-
bag carrier, of a seriesof eeparate transverse

filter- bags thereen having openings throagh
| which: the carrier passes, wmeans. for pressing
together the sides of adjacent bags about.said

openings, o as to
| fluid between the bags into the filsrate, and
| meansforpreservin ﬁ-‘pa;ssgges within thebags

The bags are. mut‘ually supporting when in
wse and require no internal stiffening device

prevent: the passage of

through which fluid may flew, said bags and

I carrier together forming passages thfblIO‘h

{ which flnid may flow, with which passages
| the interiors of said bags are in cemmumea—

tlen, substantially as descrlbed

8. Inma filter, the combination,, Wlth a filter-

' | .'&nd mutu&lly-su pporting filter-bags thereon,
L. In a filter, the combination, with a fﬂter-- {

bag carrier,, of a series of sepamte transverse |
filter- bags ‘bhereen having openings through |

-substantially as deseribed.

9, In a filter, the eombi ﬁa,tieﬁ mth a filter-
bag carrier, of a series'of sepamte transverse

_ -ﬁlter-ba,(‘fs thereen each composed of a plu-
venting passage of unfiltered fluid between: |

the-bags into the filtrate, subst&n tially as de-

rality ef layers of fabric separate from. the

| fabric of the ad jacent bags,and provided with

| openings through which the carrier passes,

| | substantially as deser‘lbed
bag carrier, of a seriesof separate transverse |

| ﬁlter-baa’s thereen ‘having openings throngh

10. Inadfilter,the eembmatlen with aﬁlter

I bagearrier, of transverse ﬁlter-bae's mounted
“upon said earrier, spreading-rings Wlthm said
- bags, and means for pressing the bags and

rings together, substantially as deeerlleed
-bags into the ﬁlma,te subetantla,»lly as de-

11. In a ﬁlter the combination, with.a filter-

B bag carrier, of transverse filter- ba,g's mounted
I on: “said ea,rrler spreading-rings within said

. bags which pr ovide passages threufrh which
ﬂmd may pass, and means for pressing the

bags and rings together, subetantmlly as de-

| Serlbed

12. In afilter, Lhe combination,with a filter-

g baﬂ' carrier, of transverse ﬁl“ter-bags mounted

l

-upon said carrier, spreading-ringswithin said
| bags, one of the rings of each ba,fr having pro-
‘jeetions with mtermed iate passagesupon the
face ad;]a,eent to the other ring, and means
for pressing the bags and rings teﬂ'ethel‘ sub-

| stantially as described.
together the surfaces of adjacent bags about |

said openings, so as to prevent.the passageof

~13. A filter-bag consisting of a plarality of
layers-of fabric, one or more of which havea
piled surface, said layers of fabrie being se-
eured teﬂ*ether at thelr edﬂ'es and hevmn* cen-
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tral openings through which a filter-bag car- |

rier may pass, substantially as described.
- 14. A filter-bag consisting of two outside

layers of fabric and an inside layer having a
piled surface, secured together at their edges
and having cenmal openings through Whleh

a filter baﬂ' carrier may pass, subst&nmally as
desecribed. *

15. Ina ﬁltel the eombmatlon w1th a filter-

bag carrier, of a series of sepa,mte contiguous

and mutually -supporting transverse ﬁltel-—'

bags mounted upon said carrier, and means
for preserving passages "between the bags
through which fluid may ﬂow snbsta,ntla,lly
as descubed |

16, In afilter, the combma,tlon witha ﬁltel-
bag carrier,of a serle_s_of separate and conti ou-
ous ﬁlter—bags thereon having -Openings' in
their sides through which the carrier passes,
and means for preserving passages between
the surfaces of said bags through which fiunid
may flow, snbstantlal]y as descr 1bed.

17. Inaﬁlter the combination, with a filter-

bag carrier havmg a series of sepal ate trans-
verse filter-bags mounted thereon, the inte- |
rior surfaces of each bag, and the ‘exterior
surfaces of adjacent bags, being in support-
- ing contact with one a,nothel and means for

preserving  passages. between such surfaces
for the passage of ﬂmd substmltmlly as de-
scribed. |

1S. Inafilter, the combination, Wlth a filter-
‘bag carrier, of transverse filter ba,ﬂ's mounted

upon said cauiel and layers of piled fabric
interposed betwepn sald filter-bags, Subsban-
tially as described.

19. Inafilter, Lhecombmatwn Wlthaﬁltel-
bag carrier ddapted to carry a series of trans-
verse filter - bags and having in 'its sides

grooves or channels adapted {0 communicate

with the interiors of said bags, of a series of

- transverse filter-bags mounted upon said car-

45
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rier, and means for preventing fluid from

passing between the bagsintothe filtr ate, sub-

stantially as described. :

20. In a filter, the combmatwn wwha eas-
ing 1nclosmﬂ'a ﬁltelmmchamber of a rotata-
ble shaft within said casing a,nd projecting

at one end to a header eonneeted with a suit-
able receptacle, substantially as described.

therefrom, and filter- baﬂ' carriers and bags |
thereon carrled by said shaft and conneeted |

mﬂ' eontau

21. In a filter, the combination, with a cas-

ing containing a filtering - chambel and a

chambm for receiving the iltrate, of a shaft
rotatably mounted within said filterin g-cham-
ber, '
thereon supported from said shaft, and com-

| municating at one end with a header com- -

municating with said filtrate-chamber, sub-
stantially as described.

55

and filter-bag carriers and ﬁlter-bags '

60

22. In a filter, the combma,tlon with a c&s-' |

;1nﬂ' having a main or central por t1011 and end

pieces lnGIOSIHG‘ a filtering-chamber, one of
said end pieces having Wlthm it & chambel_

for receiving the filtr ate, of a shaft project- -
ing throu n‘h said filtrate-chamber into the fil-
| terinfr—cha,m ber,

and rotatably mounted, and
filter- baﬁ' carriers and filter- -bags thereon sup-
ported from sald shaft and eommumeatmw atb
one end with a header mounted upon said

shaft and having a hollow hub mo;jectmfr
through the inner wall of the end piece con-
_’ralnmn‘ the filtrate-chamber, whereby said

header communicates with smd filtr ate cham-
ber, substantially as deseribed. |
23 In a

ing a
v1ded with a dlstubutl 1 D'-Ghambel connected

to the ﬁlteunfr-chambel by a pmt arranged
lunid in a substantially tangen-
tial direction, whereby rotary circulation of

to project the -

the fluid within the filtering-chamber is main-
tained, of filtering devices within said cham-
ber, and means for carrying off the filtrate,
Substantmlly as described.
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filter, the combination, with a cas-
ilter mn'-cha,lnbel and pro-

8o

24. In a filter, the combination, with a eas-_' |
ing containing a ﬁltermmchambel and pro-

'V1ded with a dlstmbutmfr-chamber connected

with the filtering- cha,mber by a port arranged

‘to project 1l uid in a substantially tann*entml |
direction, said casing also being plovided on -

9o

its lowel side with a sediment-chamber and

on its upper side with a scum-chamber, and

fins for deflecting the sediment and scum into

said chambers, of filtering devices within the
filtering-chamber, and means for carr ying off

| the ﬁlmate substa,ntmlly as deseribed. -

In testlmony whereof I hereunto affix my
signature in the presence of two witnesses.
- ARTHUR E. KRAUSE.
VVIEHGSSGS: | |
- HARRY M. MARBLE,
- RITA DBRADT.
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