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Application filed March 21,1899, - Serial No.709,920, (No model.) |

1o all whom tt may concer: |

Be it known that I, DIEDERICHE ARNOLD
MAURITZ DOUBLET, a subject of the Queen
of the Netherlands, and a resident of Altona-
Ottensen, in the German Empire, have in-
vented certain new and useful Improvements
in Ifilters, of which the following is a speci-
fication. |

The invention has relation to filtering ap-

paratus, its objects being to simplify the con-
struction, increase the capacity and efficiency
of the apparatus, and provide means whereby
ready access is had to the internal distribut-
ing and delivery tubes for the purpose of
cleansing or for the removal of and replacing
of any one or more or all of the tubes, as will
now be fully deseribed, reference being had
to the accompanying drawings, in which—
Kigure 1 is a section of a filter embodying
my invention, taken on line I II of Fig. 2,
which latter shows the filter by a vertical
longitudinal section. Fig. 3isasection taken
online IIl IV, the cover-ring/ being removed.
Fig. 4 is an outside elevation of the head of
the filter-casing at the right or discharge end,
showing the cover-rings in position.
is an inside elevation thereof, and Fig. 6 is a
detail sectional view illustrating the manner

of securing the distributing-tubes to the tube-.

sheets. -
Referring more particularly to Figs. 1, 2,

and 3, & indicates the filter-casing, provided.

with an aperture for the introduction and
discharge of the filtering material, which aper-

ture may in large filters serve as a manhole.

and is normally closed fluid-tight by a cover
C, Fig. 2. To each end of the filter-casing is
secured a tube-sheet cand g, respectively, in
which are removably seated open-ended per-
forated distributing-tubes d, arranged about
and near the inner face of the cylindrical
casing G. In order that any one of these
tubes may be readily removed, they are
screwed into flanged or headed sleeves d,
which have their bearings in suitable open-
ings in the flue-sheets ¢ and g, with their
flanges abutting against the outer faces of
the sheets, as more clearly shown in Kig. 6,
so that by screwingup the sleeveson the tubes
the latter can be readily secured fluid-tight
to their respective flue-sheets and as readily
removed,. |

Ifig. 5

i

tubes.

As shown in Figs. 1, 2, and 3, the distribut-

‘ing-tubes d are arranged in segmental rows

or groups, so that, as hereinafter described,
access may be had to the open ends of said
About the axis of the casing ( are
arranged open-ended perforated delivery-

ready access may be had to the discharge end

thereof, as hereinafter explained. One end

of these tubes ¢ is serewed into a tube-ring

h, secured to the inner face of the flue-sheet
a, 80 as to close said end and prevent entrance

therethrough of unfiltered liquid, while the
discharge end of said tubes is secured in the

| tube-sheet ¢ in the same manner as the tubes

d—namely, by means of flanged or headed

internally-threadedsleevese',seatingin open-

ings in said flue-sheet g, so that by serewing

up the sleeves on tubes e a fluid-tight joint
| is likewise formed at the point of connection
with the flue-sheet ¢, while said tubes can be

readily removed. |
To avoid sagging of the tubes d and ¢ when

55

tubes e, also in segmental groups, so that
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the filter-casing is of great internal area and . -

especially of great internal longitudinal area,
1 use supporting-rings 2, Kig. 1, connected
by radial arms and provided with peripheral

radial angle or flanged lugs ¢/, whose flanges

| are bolted to the filter-casing G, Fig. 2.
- In practice I have found it advantageous
to use distributing and delivery tubes d and

e, whose perforated walls are made as thin as

possible not only for the sake of lightness,

but to lessen the liability of the perforations
becoming choked up by solid matter, and to

30

prevent injury to the tubes at the points

where they areseated in the supporting-rings
7,-T mount on said tubes a reinforcing-sleeve
k. (More clearly shown in Fig. 6.)

The head A at the fluid end of the filter-
casing G has cast thereto a tubular journal ¢/,
to which is connected the feed-pipe a®in such
manner as to allow the filter to revolve. The
journal o' is in communication with the ra-
dial passages 0, formed in said head and
opening into a peripheral circular chamber c,
formed between said head and the flue-sheet

a and communicating with the inlet -or feed

end of the segmental rows of tubes d, and in
said head A are formed segmental openings

I, facing said segmental rows or groups of

tubes d, which openings ' are normally closed
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filnid-tight by a

It will 1ead11y be seen that by removing the
ring I ready access is had to the tubes d at
the feed end thereof. The head B at the dis-
charge end of the filter is also constructed fo
form a. circular chamber ¢, in communica-

head having likewise segmental openings [,
facing said tube ends, nmmally closed fluid-

tight by a cover-ring ?, so that ready access

may be had to %md tube ends by removing
ring [°. The said head B-is also constructed
to form between it and the tube-sheet ¢ a
central or axial chamber f, into which the

“delivery - tubes e open, and said central

chamber has likewise segmental openings
m', facing the open ends of said tubes e,
which openingsarenormally closed fluid- twht

by a cover-ring m, bolted to the ehamber f |

The said cha,mbel j has a tubular journal g :

~ to which is connected the discharge-pipe ¢?,

nals " ¢ on heads A B bemﬂ‘ mounted to re-

volve in bearings on suitable standards S.
Any Smta,ble granular filtering material

may be used—as, for instance, sand—and in

- practice I prefer to fill the filter-casing G but
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partially with the filtering material or to such

an extent as to.leave a space between the cas-

ing and the tubes d when the filter is at rest,
as. shown in Fig. 2, for purposes which Wlu
presently be explmned

Duringthe filtration the apparatus remains |
Sta,tionary, the liguidto be filtered being fed |
under a head or pressure tothe feed-pipe «?,
and thence flowing through the distributing- |
channels b into the dlstubutmn‘-chamber C 1

and tubes d, which perform the functlon of | ranged about and near-theinner periphery of

.~_smd casing and e:{tendmﬂ' the full length:

strainers, and is by said tubes distributed in
numerous jetsinto the filtering material, the
liquid percolating gradually throug-h said ma-
terial from practically all points at or near
the periphery toward the center, where the
liquid, freed from solids held in suspension
therein, passes through the numerous.perfora-

t,i.@-nsl.i-n the tubese aﬂd flows from said tubes |

into.the delivery-chamber fand from thence

LO
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through the discharge-pipe ¢>

It will readily be seen that the described |
mode of eausing the liguid to be filtered to |
flow from mnumelable -points at the surface |
of a'tilter-bed to the center thereof causes the
solid impurities to be retained on the surface

of the bed, or, at least, they will not be ear-
ried to any greﬂt extent into the filtering ma-

terial, so that the latter does not become-

fouled as rapidly as would be the case.other-
wise.
bed 1is very extensive as compared with its
cross-sectional area, so that the formation
thereon of a deposit of impurities of sufficient

depth to materially interfere with the filtra-

tion will take a much longer time than would
be.the case if the cylmder were an upright

one and the liquid fed thereto.at its upper. |

Furthermore, the surface of the filter-

ring /, bolted 10 the head A. |}

) perforated tubes arranged about and near. the
‘inner face of the walls of said casing and ex-
“tending the full length thereof, a chamber atb
the feed end of the casing in commumc&t}mn
- with one end of said tubes, means for feeding
‘liguid to. be filtered to said chamber, a series
of perforated tubes arranged about the axis
“of the casing and eitendmﬂ‘ the full length
g

3

the casing in eommunication with t,he« ends

2 - | ' - 631,929

and since the interior portion of the filter-bed
does not become fouled to a great extent the
speed of percolation of the hqmd through the

filtering material is not materially retarded

then it becomes necessary to cleanse the

filtering material and the tubes d, the cleans-
tion with the open ends of the tubes d, said |

ing liquid is caused to flow under pressure
from the discharging-pipe ¢* to and through

- the feed-pipe coupling a*, and during this op-

eration the filter is revolved, and as it 1s not
completely filled with filtering material the
latter is also set in motion and can therefore
be thoroughly cleansed.
Should access to the tubes d or e become im-
perative from any cause, it will simply be nec-
essary to remove either one or beth of the

~eover-rings [ or [° or the cover-ring m, ast}he
_-ca,se may be

- Having thus described my inv entmn what
| Felaim as new there;m, and desire to secure by
§ Letters Patent, is—

so.as to allow the filter to revolve, a,nd to.said j
| Joumal 1s secured adriving-gear 'L, the jour-

1. A filter comprising a casing, a series of

thereot, a ehamber at the dlseha;rﬂ'e end of

-of said axmlly-—dlsposed tubes, said ehamber
] provided with a discharge-passage, and a fil-
tering material c@ntalned in the casipg, for

the purpose set forth.

2. A filter comprising ar‘eylmdrwal revolu-
ble.casing, a series of perforated tubes ar-

thereof, a cha,mber at the. feed end of the cas-
ing 1n commumc&tzon with one. of saad tubes

“means for feeding liquid to be filtered to said

chamber,aseries of perforated tubesarranged

- about the axis of the casing and extendmfr

the full length thereof, a cha,mber at th@dm-

charge end of the casing-in- communication:
- with the ends of said axmlly-dlspesed tubes,
said chamber provided with a discharge-pas-
sage and a filtering material contained in the
casing, for the purpeses set: forth.

. A filter comprising a casing containing

| ﬁltermrr material, a series.of open-ended per-
rfor&ted tubes arr&nﬂ'ed about and near the

inner face of the. e*.?i;&;lr]*:Jr'--r:f.‘:l,llsr and extending
the full length. thereof, “and a series of per fo-

rated tubes open at one end and arranged

abouttheaxisof the casing and eﬁitendmfr the
full length. thereof, a eha,mber at each fmd of

the. casing 1in e@mmunmatmn with the open

ends of the ﬁrst—named series of tubes, means

-at the feed end of the casing for feeélnn* l1g-

uid to be filtered to the eh&mber atb smd end,
a chamber at the discharge.end of the casing

in communication with the open end of the

-axially-disposed tubes, said three chambers
end and the filtrate drawn off at itslowerend, | ha,vmﬂ' openings facmﬂ* the tube ends in com-
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munication therewith, and covers for said
openings, substantially as and for the pur-
pose sef forth, |

4. Ina filter, the combination with a casing
for a filtering material, thin-walled perto-
rated distributing and delivery tubes d and
e arranged in said casing as described and
reniovably secured to tube-sheets at the op-
posite ends thereof, stay-rings ¢ secured to
said casing and having openings for the pas-
sage of said tubes, and reinforcing-sleeves k
on said tubes having their bearings in the

openings in said rings, means at one end of

the casing for feeding liquid to be filtered to

one end of tubes d, and means at the oppo- |

[ site end of the casing for educting the filtrate

discharged from tubes e¢; of means whereby '

aceess is afforded totubes d at both ends, and
means whereby access is afforded to tubes e
at the discharge end of said tubes, substan-
tially as and for the purpose set forth.

5. In a filter such as described, the combi-
nation with the heads A and B provided with
segmental openings I’ I* and m/', of the cover-
rings ! I and m, substantially as and for thé
purposes set forth. ' - |

DIEDERICH ARNOLD MAURITZ DOUBLET:

Witnesses: | -

ATLEXANDER SPECHT,
E. H. L. MOUMMENHOFF.
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