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To all wheom it may concer::

Beitknownthatl, FREDERICK BOMMARIUS,
a citizen of the United Siates, residing at New
Orleans, in the parish of Orleans and State of
Loummna have invented new and useful Im-
provements in Filters, of whleh the following
is a specification.

This invention relates to filters, and 18 in
the nature of an improvement on the filter
for which I obtained Letters Patent of the
United States on the 29th day of August, 1899,
and numbered 632,091,

The present invention has for its object to

improve the construction of the filter shown
in said Letters Patent and to render its oper-
ation more efficient and thorough.

To these ends myinvention consists in the
features and in the construction, combina-
tion, and arrangement of parts hereinafter
described, and particularly pointed outin the
claimg following the description, reference
being had to the accompanying drawings,
wherein— «

Figure 1 1s a Velmcal sectional view of one.

form of my improved filter that is particu-
larly designed for filters of relatively small
capacity. Iig.2isasimilarviewofaslightly-
modified construction especially designed for
filters of large capacity, and Fig. 3 is a de-
tailed sectional view of the three-way valve
employed in both arrangements.

Referring to Fig. 1 of the drawings, the
numeral 1 indicates the filter-casing, preier-
ably comprising a cylindrical upright me-
tallic vessel having securely affixed atits up-
per and lower ends heads, respectively in-
dicated by the numerals 2 and 3. Firmly af-
fixed in the upper portion of the vessel 1 at

a suitable distance below the head 2 is a dia-

phragm 4, having inserted therein a plurality
of short tnbes 5. Said tubes b are preferably
formed of brass and are provided with hori-
zontal slits 6. The upper ends of the tubes
may be threaded or expanded in suitable per-
forations formed in the diaphragm 4 and
their lower ends are closed by screw.plugs or
caps 7. Inthelower portion of the filter-cas-
ing lisarranged a horizontally-disposed pipe
8, which is supported on the botiom head 3
by pedestals 9, and fitted in the upper side of
sald pipe S is a plurality of horizontally-
slitted tubes 10, constructed in all respects in

‘bracket-arm 20,secured tothe head 2.

pose hereinafter described.

" manner similar to the tubes 5, before referred
to. The pipe 8 projects through one side of
the filter-casing and is threaded, as at 11.
Formed on the upper side of the pipe 81s a
step-bearing 12, in which is stepped the lower
end of the vertical shaft 13, and the upper
end of said shaft projects through a sleeve
14, which passes through a central perfora-
tion formed in the diaphragm 4 and is at-
tached at its upper end to the under side ot
the head 2. Secured tothe upper side of said
head, above the upper end of the sleeve, 18 a
stuffing-box15,through which theupper end of
thesaid shaftprojectsandinwhichitistightly
packed. Fixedontheshaftl3initslowerend
are perforated stirrer-arms 16, that project
horizontally and radially fromsaid shaft. On

- the upper end of the shaft 13 is fixed a bev-

eled gear-wheel 17, that gears with the corre-

sponding beveled pinion 18, mounted on a hori-

zontal shaft 19, having a bearing in a suitable
Onthe
end of the shaft 19is fixed a erank-handle 21,

by means of which rotary movement may be
imparted to the stirrer-arms 16, for the pur-
Coupled to the
threaded end of the pipe 3, before referred to,
is a discharge-pipe 22, provided with a hand-

valve 23, and coupled to said pipe and ex-

tending vertically therefrom is a pipe 24,
which at itsupper end projects into the filter-
casing at a point between the diaphragm 4
and head 2. Arranged in the pipe 24 is a
three-way valve 25, provided with a handle
26, and coupled to the casing of said valve 1s
a water-inlet pipe 27, that may lead from a

water-main, reservoir, or any other suttable

source of supply, and has arranged in it a
hand-valve 28. A waste-pipe 29 1s connected
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at one end to the pipe 24 at a point between

the three-way valve and its upper end and is
provided with a hand-valve 30. In the space
above the diaphragm 4 is deposited a suitable
quantity of iron filings, and a suitable quan-

tity of the same material is deposited in the

lower end of the filter-
the stirrer-arms 160.

casing at a point below
The body of the filter-

casing above the stirrer-arms and up to the
under side of the dlaphmﬂ'm 4 lb filled Wlth
a charge of sand.

The Opem,tmn of this form of my filter is as
| follows: The valve 30 in the waste-pipe 29
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and a similar valve 32 in the lower end of the | tures. I have also deseribed the pipe S in

pipe 24 are closed. Th

pipe 27 is opened, and the three-way valve
25 18 turned to place the pipe 27 and the up-

per part of the pipe 24 in communication.

Water then enters by pipes 27 and 24 into
the upper end of the filter-casing above the
diaphragm 4 and first passes through the
iron filings and through the slitted tubes 5.
It then passes on downward through the bed
of sand, and.in the lower end of the casing
agaln passes through the bed of iron filings.
If the valve 23 be now opened, the water will
pass into the slitted tubes 10 and thence by
the pipe 8 and the discharge-pipe 22 to the
point where it is to be used. Should the filter
become foulorin need of cleansing, the valves
23 and 32 are closed. The three-way valve
1s turned to a position to place the inlet-pipe

the pipe 24. The valve 30 in the waste-pipe
29 1s then opened, as is also the valve 28 in
the inlet-pipe. The water will then flow

through the inlet-pipe 27 and the lower end
of the pipe 24 into the pipe 22 and from the

latter into the pipe 8, from whence it will be

discharged in an upward direction through
the slitted tubes 10. The water then passes
upward through theiron filings and the sand
bed in the body of the filter-casing; thence

through the slitted tubes 6 into the space be- |

tween the diaphragm 4 and head 2, and thence
out by the pipe 24, and is discharged through
the waste-pipe 29. While the water is thus
passing in this manner through the filter the
crank 29 is turned and through the medium
of the gearing described rotates the shaft 13

~and the stirrer-arms carried by the latter

and stirs up and agitates the filtering mate-
rial. The waterin its upward passageis thus
enabled to wash off the impurities from every
particle of the filtering material and dis-

~charges sald impurities through the waste-

pipe 29, as before stated. After the filter
has been thoroughly cleansed it may be re-
stored to its former position in the manner
described and the filtering operation resumed.

By arranging the diaphragm 4 in the filter-

casing in the manner described the iron fil-
ings through which the water is first caused
to pass are prevented fromm working their
way down through the sand bed into the bot-
tom of the filter, which they otherwise would
do owing to their superior weight. Further-
more, by making the slitted tubes 5 pendent

from the diaphragm 4 and by causing the

slitted tubes 10 to project vertically upward

-from the pipe 8 the water during the filtering
operation is distributed downwardly through |

the filtering material from the space above
the diaphragm 4, while in the cleansing op-

eration the water is directed by the slitted
tubes 10 to flush out the filtering material.

I bave described the tubes as being horizon-

tally slitted. Said slits, however, may be |

formed vertically or may consist of round or

e valve 28 in the inlet- | the lower portion of the filter-casing as being

a straight pipe; but it isobviousthatit might
be formed in the shape of a coil or a ring or
annulus or any other suitable or approved

shape without departing from the spirit of.

the invention.

In the arrangement shown in Iig. 2 of the
drawings the construction is in most respects
identical with that immediately above de-
scribed. Those parts shown in Fig. 2 which
are constructed and arranged in the same
manner as corresponding parts in the ar-
rangement shown in Fig, 1 will be designated
by the same reference-numerals.

Referring to Fig. 2 of the drawings, the
numeral 1 indicates the filter-casing, closed

at its top and bottom by heads respectively

| indicated by the numerals 2and 3. Arranged
27 In communication with the lower end of |

in the upper part of the filter-casing at a
suitable distance below the head 2 is a trans-
verse diaphragm 4, pendent from which are
slitted tubes 5, closed at their lower ends by
plugs or caps 7, said tubes being opened at
their upper ends and threaded or expand-
ed into suitable perforations formed in the
diaphragm in the manner hereinbefore de-
scribed. Arranged in the lower portion of the

| filter-casing isatransverse diaphragm 33, pro-

jecting upwardly from which are slitted tubes
10, open attheirlowerendsand threaded or ex-
panded 1nto suitable perforations formed in

said diaphragms, the upper ends of the said
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tubes being closed by plugs or caps in man-

ner similar tothe tubes 5. Aspace34isformed
between the lower diaphragm 33 and the bot-
tom head 3 and said space termed a ‘¢ collect-
ing-chamber,” which term may also be used
to designate the pipe 8. (Shown in Fig. 1.)
Fixed centrally to the bottom of the head 3is a
pedestal 35, which is bolted to the under side
of the diaphragm 33 and forms a support to
the latter and for the shaft 13, which is

stepped 1n a bearing 36, bolted to the upper
side of the diaphragm 33 immediately above

the pedestal. Said shaft is provided with

‘horizontal radially-extending perforated stir-

rer-arms 16 and projects at its upper end
through a sleeve 14, fixed centrally in the dia-
phragm 4 and connected at its upper end to
the head 2. The shaft also projects through

a stufling-box 15, fixed on the upper side of

the head-tube, and at its upper end is pro-

vided with a bevel or gear wheel 17, that
gears with a corresponding pinion gear-wheel

18, fixed on the horizontal shaft 19, having a
bearing in a bracket 20 and provided at its
extremity with acrank-handle 21. Connected
with the collecting-chamber 34 is a discharge-

pipe 22, provided with a hand-valve 23, and

connected with pipe 22 and extending verti-
cally therefrom is a pipe 24, the upper end.of
which projects into the filter-casing above the

diaphragm 4. This pipe 24 for the purpose
of distinguishing it from the other pipes is

termed the ‘‘feed-pipe,” and the correspond-
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other suitably-shaped perforations or aper- | ing pipe 24 in Fig. 11s likewise designated -




707,809

- by thesame term. Arrangedinthefeed-pipe | pipe 24 and is eonducted off by the waste-
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‘up through the iron

24 is athree-way valve 25, and connected with
the casing of said valve is a service-pipe 27,
leading from the water-main or other suitable
source of supply. A valve 28 18 arranged 1n
the service-pipe and is for the purpose of con-
trolling the passage of water therethrough.
The waste-pipe 29 isconnected with the feed-
pipe 24 at a point above the three-way valve
and is provided with a hand-valve 30. Ar-
ranged above the lateral branch of the serv-
ice-pipe 27 and communicating at its lower
end with the latter is a reservoir 37, in the
lower portion of which is arranged a strainer
38, and disposed in said reservoir and resting
on said strainer is a quantity of iron ilings.

A pipe 39 leads from the upper end of the res-
ervoir and connects with the upper part of
the feed-pipe 24. BSaid reservoirat its upper
end is provided with a normally ciosed charg-
ing-inlet 40, into which the iron filings may
be introduced, and at its lower end at the

point where it connects with the service-pipe

is provided with a hand-valve 41. A waste-
pipe 42 is pendent from the lateral branch of
the service-pipe 27 at a pointimmediately be-
low the valve 41 and is provided with a hand-
valve 453. A quantity of iron filings is dis-
posed in thefilter-casing abovethe diaphragm
L and, if preferred,a Smta,ble quantity of such
lmﬂ‘s may be chspesed in the lower portion
of the filter- casing between the diaphragm 33 !
and the stirver-arms 16,thespace between said
Iast-named bed of iron filings and the under
side of the upper diaphragm 4 being filled
with a bed of sand or thelike. If the valves

28,41, 43, and 30 be closed, the three-way valve

25 be turned to place the service-pipe 27 in
communication with the upper part of the
pipe 24, and the valve 28 be opened, the water
will then flow by the service-pipe 27 and the
upper part of the feed-pipe 24 into the space
in the filter-casing above the diaphragm 4.
The water will then filtrate through the iron
filings, will pass through the slitted tubes
into that portion of the casing below the dia-
phragm 4, will then filtrate through the bed
of sand and through the lower bed of iron
filings, will pass through the slitted tubes 10
and into the collecting-chamber 34, from
whence it will be conducted by the discharge-
pipe 22 and may be withdrawn from the lat-
ter as needed for use. When it becomes nec-
essary to flush out the filier to cleanse the fil-
ter-beds, the three-way valve 25 is turned to
place the service-pipe 27 in communication
with the lower branch ot the feed-pipe 24, and
the valve 30 in the waste-pipe 29 is opened.
The water will then pass by the service-pipe

29 and pipes 24 and 22 into the colleeting-

chamber 34, will thence pass out of the said
chamber by the slitted tubes 10, and will pass
filings and sand and
through the slitted tubes 5 into the space

above the diaphragm 4, passing through the

iron 1ilings contained in said space, and
thence out by the upper branch of the feed-

|

|

pipe 29, the arrangement being identically
the Sa,me as that before descmbed with ref-
erence to the arrangement shown in Ifig. 1.
When, however, it is desirable that the Wa-
ter to be filtered should passthrough a greater

€D’
L

guantity of iron filings than 1s contamed in

the space above the diaphragm 4 before be-
ing filtered through the bed of sand, the valve
41 is opened and the three-way valve 25 is
then turned so as to shut off all communica-
tion between the service-pipe 27 and both
branches of the feed-pipe 24. The water will
then pass through the service-pipe 27 up
through the strainer and the iron filings con-
tained in the reservoir 37, and thence pass
by the pipe 39 and upper portion of the pipe
24 into the space above the diaphragm 4, and
from thence the filtering operation will pro-
ceed in the manner befme described. When
the reservoir is to be thrown out of opera-
tion, the valve 28 may be. closed and the
valves 41 and 43 opened, whereupon the wa-
ter contained in the reservoir will drain off
by eravity through the waste-pipe 42, after
which the valves 41 and 43 are closed, the
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valve 28 opened, and the three-way valve

turned to a position to put the service-pipe
27 in communication with the upper branch
of the feed-pipe, whereupon the water will
pass on to the filter without passing thronn*h
the reservolr.

Having described my mvention what 1
claim is—

1. In a filter, the combination wit-h the fil-
ter-casing having an inlet in 1ts upper end
and an outlet in its lower end, of a perforated
diaphragm fitted in the upper part ot the cas-
ing below the inlet, slitted tubes fitted  at
their upper ends in said perforations and
closed at their lower ends, a collecting-cham-
ber arranged in the lower end of the casing
and connecting with the outlet, slitted tubes
projecting upwardly from said collecting-

chamber and closed at their upper ends, and

filtering - beds arranged respectively above
and below the diaphragm in the upper por-
tion of the ﬁlter-—casmg, substantmlly as de-
seribed.

2. In a filter, the comblnamon with the fil-
ter-casing having an inlet in its upper end
and an outletinits lower end, of a perforated

diaphragm fitted in the upper part of the cas-
ing below the inletf, slitted tubes fitted at .

their upper ends in said perforations and

¢losed at their lower ends, a collecting-cham-

ber arranged in the lower end of the casing
and connecting with the outlet, slitted tubes

projecting upwardly through said collecting-

chamber and closed at their upper ends, and
means for reversing the passage of the water
through the filter, subsmllmally as described.

3. In a filter, the combination with the fil-

ter-casing havm an inlet in its upper end
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and an outlet in its lower end, of a perforated
diaphragm fitted in the upper part of the cas-
ing below the inlet, slitted tubes ﬁtted_ at
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their upper ends in said perforations and ]

closed at-their lower ends, a collecting-cham-
ber arranged in the lower part of the casing
and communicating with the outlet, slitted
tubes projecting upwardly from said collect-
ing-chamber and closed at their upper ends,
a filter-bed of iron filings arranged in the cas-
Ing above the upper diaphragm, and a filter-
bed of sand arranged in the casing below the
upper diaphragm, substantially as deseribed.

4. In a filter, the combination with the fil-

ter-casing having an inlet in its upper end,

and an outletin its lower end, of a perforated
diaphragm fitted in the upper part of the cas-
ing below the inlet, slitted tubes fitted at

their upper ends in said perforations and
closed at their lower ends, a collecting-cham-

ber arranged in the lower end of the casing
and communicating with the outlet, slitted
tubes projecting upwardly from said collect-
ing-chamber and closed at their upper ends,
filter-beds arranged above and below the dia-
phragm in the upper portion of the filter-cas-
ing, a vertical shaft arranged centrally in
the filter-casing and projecting through the
top of the latter, perforated stirrer-arms fixed
on the lower portion of said shaft above the
collecting-chamber, and gearing arranged ex-
ternally of the casing for rotating said shaft
and stirrer-arms, substantially as described.

5. In a filter, the combination with the fil-
ter-casing having an inlet in its upper end
and an outlet in its lower end, of a perforated

ing below the inlet, slitted tubes fitted at
their upper ends in said perforations and
closed at their lower ends, a collecting-cham-
ber arranged in the lower end of the casing
and communicating with the outlet, slitted
tubes projecting upwardly from said collect-
ing-chamber and closed at their upper ends,
a valved discharge-pipe leading from the out-
let, a feed-pipe leading from the discharge-
pipe to the inlet, a service-pipe connected
with said feed-pipe intermediate the ends of
the latter and a three-way valve for divert-
ing the water from the service-pipe to either
branch of the feed-pipe, substantially as de-
seribed. .

6. In a filter, the combination with the fil-

707,899

ter-casing having an inlet in its upper end
and an outlet in its lower end, of a perforated

i diaphragm fitfed in the upper part of the cas-

ing below the inlet, slitted tubes fitted at their
upper ends in said perforations and closed at
their lower ends, a collecting - chamber ar-

t ranged 1n the lower end of the casing and com-

municating with the outlet, slitted tubes pro-

i Jecting upwardly from said collecting-cham-

ber and closed at their upper ends, filter-beds

arranged respectively above and below the

diaphragm in the upper part of the casing, a
valved disharge-pipe leading from the outlet,

i'a feed-pipe leading from the discharge-pipe

to the inlet, a service - pipe connected with
sald feed-pipe intermediate the ends of the
latter, a three-way valve for diverting the
water from the service-pipe to either branch
of the feed-pipe, and a valved waste-pipe con-

' nected with the feed-pipe above said three-

way valve, substantiallv as deseribed.

7. In a filter, the combination with a filter-
casing having an inlet in its upper-end and
an outlet in its lower end, and a collecting-
chamberin its lower end communicating with
sald outlet, of a valved discharge-pipe lead-
ing from the outlet, a feed - pipe connected
with one end of said discharge-pipe and at
its other end with the upper end of the filter-
casing, and. provided with a valved waste-
pipe, a service-pipe connected with the feed-
pipe intermediate the ends of the latter, a

* | three-way valve for diverting the water from
diaphragm fitted in the upper part of the cas- |

the service-pipe to either branch of the feed-
pipe or for shufting off the communication
between said pipes altogether, areservoir con-
nected at 1ts lower end .by a valved commu-
nication with said service-pipe and at its up-
per end communicating by a pipe with the
upper branch of the feed-pipe, a strainer ar-
ranged in the lower end of said reservoir, and
a bed ofiren filingssupported onsaid strainer,
substantially as described.

In testimony whereof I have hereunto set
my hand in presence of two subseribing wit-
nesses.

| FREDERICK BOMMARIUS.
Witnesses: o
- JAMES W. KIRCHHOFF,
W, I Coox.
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