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20 all whom it may conceri:

Ie it known that I, IIERMAN C. STIFEL, of
the city of St. Louis, in the State of Missouri,
have invented a certain new and useful Im-
provement in Water-Filters, of which the fol-
lowing is a full, clear, and exact description,
reference being had to the accompanying
drawings, forming part of this specification.

My present invention relates to animprove-

ment in filters, and with my present construe-

tion the arrangement is such that the water
filters from the inside of the stones or other
filtering-body outwardly, and in washing out
or cleaning the filter the clear water passes
through the filtering-body in a direction op-
posite to that taken in filtering—that is, from
the outside to the inside of the filtering-bod y—
the result being that the sediment accumu-

- lates on comparatively a small amount of sur-
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face from which it has to be cleaned. |
My present construetion further provides
for a discharge of the main portion of the

‘sediment and dirty water in advance of the

reverse iow of clear water, so that no water
stands against the muddy surface of the fil-
tering-body to offer a resistance to the reverse
flow when it seeks to remove the mud.

My invention consists in features of nov-
elty hereinafter fully described, and pointed
out in the claims.

Figure I is a side elevation of myimproved
filter, showing the valve device in section and
showing also the force-ejectorin section. Fig.
Il isa sectional view of the valve device, show-
Ing the pistons or valves in the opposite po-

sition to that shown in Fig. I. Fig. III isan

enlarged vertical section of one of the filter-
ing-cylinders. This section is taken on line

III III, Fig. IV. Fig.IV is a top view of one
of the filtering-cylinders. Fig. V is a trans-

versesection takenonline V'V, Fig. III. Fig.

V1is a vertical section of the filtering-cylin-

~der provided with a modified means for pro-
viding a fresh supply of air,which serves, first,
to enable the water to fall quickly from the

interior of the tube, which it would not do
were there no air to replace it, and, second,
to replenish the air-supply in the clear-water
reservoir,which is constantly being depleted
aswateris drawn off for house use. TFig.VII

VII VII, Fig. VI.

valve 3.

is an enlarged vertical section taken on line
Referring to the drawings, 1 represents the
filtering-cylinders. Thaveshownthree, each
provided with a single tube; butitis evident ss
that one or more may be used and provided
with any desired number of stones. |
2 represents the supply-pipe leading from
the main or othersource. I have shown this
pipe provided with a pressure - regulator 6o

4 represents a valve device with which the
pipe 2 communicates. This valve device in
itself forms no part of my present invention
and is fully described in several applications 6 5
heretofore filed by me. Briefly, it consists of
a tube or cylinder 5, inclosing a perforated
sleeve 6. Within the sleeve is a rod or stem
7, provided with valves or pistons 8, 9, 10, 11,
12, 13, 14, 15, and 16.
pipe or ¢ylinder 5 communicates with a waste-
waterpipe 17. The perforationsin the sleeve
6 occur between the valves I have mentioned,

as shown in Fig. I, and permit the water to
pass from one pipe to another, as hereinafter y5 |
‘explained. "

13represents atank within which isasiphon
19, provided with an ordinary float and valve
20.  Thesiphon communicates with a pipe 21,

that may lead to the waste-pipe 17 or to any 8o -

other place of discharge. 22 represents a
pipe leading from the supply-pipe 2 to the
tank 18, and this pipe may be provided with
an ordinary globe-valve 23, and itis also pro-
vided with a drip-valve 24, located within the 8
tank 15. This pipe communicates with the
valve-chest 25 of a cylinder 26, located with-
in the tank. The valve of the chest 25 is
provided with a stem 27, connected to afloat

28, the stem of the float being pivoted at 29 go

to the head of the cylinder 26. Within the
cylinder 26 is a piston 30, connected to the
upper end of the rod or stem 7. The ¢ylin-
der 26 1s provided with a lower vent 31 and

an upper vent 52, which allow the water to g5

pass from the cylinder 26 into the tank 18.
00 represents a clear-water pipe communi-

cating with the valve device at 34 between

the valves 8§ and 9 when the latter are in their

normal position. This pipe 33 is connected 100

The lower end of the 7o
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by branches 35 with the tanks 1, the connec-
tion being preferably made at the heads of
the tanks, as shown at 36, Fig. III.

37 represents a pipe connecting with the.

valve device between the valves Sand 9 (when
in their normal position) and which forms a
communication between the valve device and
a storage-tank 39. This storage-tank may be
closed and located at a low elevation or 1t may
be an open tank located at a high elevation.
40 representis a pipe leading from the tank 39
and through which the clear water is drawn
for use.

41 represents a pipe communicating with
the valve device between the valves 15 and
16 (when in their normal position)and which
communicates with the interior of the filter-
ing-tubes through means of branches 42, as
shown in Figs. I and 1II. The pipe 41 also

communicates with the valve device between'

the valves 14 and 15 (when in their normal
position) through means of a branch 44, this
branch being provided, if desired, with a
valve 45. The water to be filtered passes
through the pipe 2 to the pipe 41 through the
branch 44, and I prefer to make the branch
44 of considerably smaller diameter than the
pipe 41 and the pipe 2, so that while a full
flow of wateris permitted through these pipes
41 and 2 when the filter is being cleaned, yet
a comparatively small flow of the water to be
filtered is delivered to the filfering-tubes,
avoiding danger of breakage and causing the
water to be filtered under less pressure than
is used for washing. It is evident that the
branch 44 may be carried forward to each
tube independent of pipe 41, if preferred.
16 represents a pipe communicating with
the valve device between the valves 15 and 14
(when in their normal position) and connect-

“ing with a force-jet 47, located in the waste-

45

pipe 17. (See Fig. 1.)

48 represents an air-pipe communicating
with the interior of the tubes through
branches 49 (see Figs. I and III) and which

econnects with the valve device between the

50

55
passes through the pipe 2, through the branch
44, and through the pipe 41 into the interior

e

valves 11 and 12 when in their normal posi-
tion. |
50 represents a pipe connecting with the

valve device between the valves 10 and 11

(when in their normal position) and air enters
thepipe 48 through the pipe 50 when the valve
device 1s raised. | | |

Theoperationis asfollows: When theparts
are in the position shown in Fig. I, water

of the filtering-tubes,and,percolating through
the tubes in an outwardly direction, leaving
its sediment on the iInterior surfaces of the
tubes,passes through the branches 85,through
the pipe 33, through the valve device be-
tween the valves 8 and 9, and through the
pipe 37 to the storage-tank s89. Water at the
same time 1s dripping from the petcock 24
into the tank 18, and when the water in the
tank reaches the float 28 it moves the valve

T

in the chest 25, permitting water to pass from
the pipe 22 beneath the piston in the cylinder
26. 'This raises the stem 7 of the valve de-
vice, carrying the valves on the stem In an
upwardly direction to the position shown in
Fig. I1.
the valve 15 shuts off the supply of water
through the pipe 2 and the valve 16 opens a
communication between the pipe 41 and the
waste-pipe 17, and at the same time the valve
11 opens a communication between the pipes
50 and 48, permitting a passage of air to the
filtering-tubes, and the valve 9 closes the
communication between the pipe 37 and the
pipe 83. The water is now passing by gravity
out of the filtering-tubes through the pipe 41
and the drain-pipe 17, its place being taken
by air furnished through the pipe 48. A con-
tinued upward movement of the stem causes
the valve 14 to open a communication be-

{ween the pipe 2 and the pipe 46 and causes

the valve 9 to open a communication between
the pipe 87 and the pipe 33, the air-pipe 43
now being closed by the valve 12. Water
will now pass through the pipe 2 and the pipe
46 through the ejector 47, and will also pass
from the storage-tank through the pipe 57
and pipe 33, causing a reverse flow of clear
water through the filtering-tubes, which is
carried off by the pipe 41 to the waste-pipe.
The parts will remain in this position until
the water in the tank 18 reaches the float 20
and the siphon 19, when the siphon will be
opened and the water will waste from the
tank 18 through the pipe 21, and the float 25
will shift the valve in the chest 25 again back

to its original position, and water being now

admitted above the piston 30 the valvedevice
will be forced back to its original normal po-
sition. As it passes back a communication
isagain opened momentarily between the pipe
50 and the pipe 48, which causes the filtering-
tube to be charged with a fresh supply of air,
and when the valve device reaches its nor-
mal position this communication with the air
is again closed and the confined atr is forced
by the water, when the filtering operation re-
sumes, into the storage-tank, the storage-tanlk
thus being kept supplied with air. When
the valve device reaches its normal position
again, the filtering operation resumes as de-

- seribed.

Instead of using the air-pipes connecting
with the valvedevice Imayemploya short air-
pipe G5, projecting through the head of each
tank 1, (see Fig. VI,) and locate on the inner
end of each pipe a ball or other suitableform
of valve 66, (see Fig. VII,) the ball dropping

from its seat and permitting an influx of air

during the cleaning process and closing the
air-pipe when the filtering process isresumed.
This arrangementof the air-pipe also provides
for the use of a brush 69 to clean the interior
of the tubes, if such isneeded. The brush I
have shown in the form of a cylinder and se-
cured between a flange 67 on the pipe 65 and

 the housing 68 of the valve G6. By foreing

As the valve-stem moves upwardly
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“the pipe 65 up and down the brush is caused

to rub along the interior surface of the tubes.

By pwmdmo for the opening of a commu-
nication between the pipe 41 and the waste-
pipe 17, and between the pipe 50 and the air-
pipe 48 in advance of opening a communica-
tion between the pipe 37 and the pipe 33 I
secure a discharge of the main body of the

sediment and duty water within the tubes-

before or in advance of the clear water pass-
Ing in a reverse direction through the tubes
to clean them. This provides for a more ef-
fectual and thorough cleaning of the stones

~with a less amount Of clear Water than would

otherwise be necessary.

Experlence shows that as much water can
be 1ltered from the inside to the outside of a
- Hence
neither way has any advantage so far as quan-

tity is concerned. F1lter1nﬂ' from in to out

the mud is deposited over a smaller surface,
which tendsto a quicker clogging of the tubes,
and this fact has led me in the past to filter
from out to in, thus depositing the mud over
a larger sur face and keeping the stones open
lonber but 1 have come to regard the proc-
‘The most
important featurein the constx uction of any
filter, after that of clarifying the water, is the
clefmmg process, and the most eff ective clean-
Ing process 1s that which will concentrate the
largest amount of force and of water in a re-
verse movement against the surface on which
the mud 18 deposited. On all filters in which
tubes are now used the cleaning power ap-
plicable through the smaller or inside sur-
face, as well as the smaller amount of cleans-
ing-water deliverable to such surface, are dis-
mpated by radiation to the much larcv'er ex-
terior surface, and hence their eﬂ’ectweness
for removing sedlment 1s diminished by from
fifty to eighty per cent. By reversing the
construction I concentrate both force and
volume of water, thus increasing the effect-
1veness at the pomt of appheatlon in'the same
ratio as the other process decreases it.

The filtration of water does not need .the
application of any considerable force. Light
pressure and slow flow do the best work. The
cleansing does need force. Strong pressure
and copious flow do the best work. Hence it

~1s reasonable that, in the case of a tube, filtra-

69

tion should take place from in to out, since the
resistance offered by a given area is reduced
by that course, and that cleansing should
take place fr om out to 1n, since the ] pressure
on a given. interior surface 1S Increased by
that course.

Experience has also shown that when wa-
ter is forced back through a tube and it finds
a body of water standing against the surface
of the tube on the other mde even though
not under pressure, the mud which it is de-
signed to remove is very reluctant to go.
Thls mud has a specific gravity little gr ea,tel

nan water. If it were etactly the same, it

would not sink at all, but would remain in |

- suspension right where it was pushed away
from the pores of the stone, and part of it

would not leave the stone at all, but wounld
partially adhere, only to be foreed back into
the pores the moment filtration wasresumed;

but if all of the water is removed from the
muddy side of the stone, so as to leave noth-
ing to hold up the mud ‘that is to be forced

out of the pores, and then clear water isdriven

back through the pores, the accumulation
drops off of the face of the stone and down
into the waste-pipe likesomuchlead. Hence
the importance of the process which removes
all water from the support of the muddy de-
posit before bringing back préssure to dis-
lodge said deposﬂz As the stone filters are
now constructed this process of removing the

muddy water every time the automatlc de-

vice went into operation would not be eco-
nomical, because the larger part of the large
lter tank or shell 13 given to muddy watm

and consequently thirty, forty, or even smty
gallons of water would have to be discharged
mto the waste-pipe before the reverse wash
began. Under my construction this waste is
obviated by reason of the fact that the filter
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contains no muddy water except that carried

in the cavity of the tubes.
only a few quarts need to be discharged be-
fore the filter is relieved and ready for the
backwash.

A further advantage results from the tubes
being full of air when the wash has been com-
pleted 1n this, that when the muddy water
18 again admlfted for filtration it is met by an
a1r- cushmn which prevents the pressure from

coming too suddenly against the inside of the .

tubes, and thus aﬁmds protection &ﬂ'cunst
br eakaﬂ*e
1 clalm as my invention—

- 1. Ina water-filter, the combination of a fil-
tering - tank, a Supply - pipe communicating
with smd tank a drain-pipe, an air-pipe com-
municating with said tank, and a valve de-
vice with Wthh sald pipes connect wheleby

sald supply-pipe is cut off from and sald air
‘and drain pipes are opened to smd filtering-

tank, substantially as set forth.

2. In awater-filter, the combination of afil-
telmﬂ' tank, a supply plpe communicating
with sald temk a drain-pipe, an air-pipe com-
municating Wlth sald tank, and an automatic
valve de.vice with which said pipes connect,

said air and drain pipes are opened to said
ﬁltering-t&nk, substantially as set forth.

In a water-filter, the combination of a fil-
termn' tank, a supply -pipe communicating
with Sald tank a drain-pipe, an air-pipe coni-
municating with said tank, a clear-water-dis-
charge pipe, a stomge-tank, and a valve de-
vice with which said pipes connect, whereby
when said valve device is moved, the supply-
pipe is cut off from, and the air and drain

Consequently
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~whereby said supply-pipe is cut off from and
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pipesopened tosaid ﬁlter1HW-ta11k, and where-

by, upon the further movement of said valve
device, said air-pipe is cut off from and said




L

{O

20

30

b

storage-tank- opened to said filtering-tank,

‘substantially as set forth.

4, In a water-filter, the combination of a fil-
tering-tank, a supply-pipe communicating
with the filtering-tank, a drain-pipe, a clear-
water-discharge pipe, a storage-tank with
which the clear-water-discharge pipe con-
nects, a valve device with which sald pipes
communicate, and an air-pipe whereby the
supply-pipe may be shut off and the filter
opened to said drain-pipe, and air admitted
to gaid filtering-tank in advance of a reverse
flow of clear water through the filter, sub-
stantially as set forth. -- |

5. In awater-filter, the combination of a fil-
tering -tank, a supply-pipe communicating
with said tank, a drain-pipe, a clear-water-
discharge pipe communicating with the filter-
ing-tank, a valve device, a force-jet located
in said drain-pipe, and a pipe forming a com-
munication between said force-jet and valve
device, whereby when the valve device 1s
moved, a commmunication is opened between
said filtering-tank and drain-pipe, and be-
tween said supply-pipe and force-jet pipe,sub-
stantially as set forth. -

6. Inawater-filter, the combination of a fil-
tering-tank, a supply-pipe communicating
with the filtering-tank, a drain-pipe, a stor-
age-tank, a clear-water-discharge pipe form-

582,405

ing a communication between said filtering-
tank and storage-tank, a valve device with
which said pipes communicate, a force-jet
located in said drain-pipe, and a pipe form-
ing a communication between said valve de-
vice and the force-jef, substantially as set
forth. |

7. In awater-filter, the combination of a fil-

tering-tank, a supply-pipe communicating

with said filtering-tank, a drain-pipe, a stor-
age-tank, a clear-water-discharge pipe form-
ing a communication between said filtering-
tank and the storage-tank, an air-pipe, avalve
device with which said pipes communicate, a
force-jet located in said drain-pipe, and a
pipe forming a communication between said
valve device and said force-jet,whereby when
the valve device is moved, the supply-pipe is
closed off from the filtering-tank, and said
drain-pipe and air-pipe opened to the filter-
ing-tank, and whereby a further movement
of the valve device closes said air-pipe to the
filtering-tank and opens a communication be-
tween the storage-tank and the filtering-tanic
and between the supply-pipe and said force-
jet pipe, substantially as set forth.
| HERMAN C. STIFEL.
In presence of— |
GEO. H. KNIGHT,
- N. FINLEY.
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