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o all whom it ma J concern:
‘Be it known that I, BENJAMIN S.: CHURCH,

~of the city and eounty of New York, State of

- New York, have invented a certain new and
‘useful Process of and Appm atus for Ifilter-
- ing, of which the following is a true and ex-
“act desecription, reference bemﬂ had to the
accompanying drawings, which f01 m a pmt,

of this specification.
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My invention relates to the eonstruehon
.a,nd operation of filters, and principally,
though not exclusively, £ the cleansing of
: .ﬁltels by the reversal of the current of Wa‘rel_ |
‘through the filtering-bed.

tofme been constructed in which reversed
currents of water were made to pass up
through the fi 1telmfr-bed for the pur pose of

_'eleansnw 1t and in whlch. this reversed cur-
' rent was passed through but a portion of the

filter-bed at a. time, the rest of the bed remain-

‘ing substantially unaﬁeeted until reached in
turn by the ascending current, which was di-
rected into one sectmn of the bed after: an-

other. I have discovered that a much more

effectual eleammu of the bed can be accom-

plished by dueetmﬂ‘ a substantially uniform

. current of water upward through all of its

- parts and at the same time dlre(,tmn a cur-
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40

rent of greater intensity and volume throunh-
dlfferent sections of the bed serigtim; zmd'
this method of cleansing the filters forms an_
Ihavealso
- devised mechanical devices especially adapt-
- ed for my new method and certain other im-

important part of my 1lwent10n

provements in the construetion of the filters

~and its parts, all of which will be best de-
scribed in connection with the dl&WlIlﬂ"S in-
. which they are 1llustmted and in Whleh-—- .

FFigure 1 is a vertical secmon through the
centel of a filter-tank provided with my im-
proved devices; Fig. 2, a sectional view, on a

larger scale, showing the details of eonstrucw |

L1011 of the eent1 al Valve -actuating rods and

" .-SLH rers; Flf}" 3, a ]_:)13;11 view of 13]16 ﬁltel tﬂ,ken:

45

on the 6661310]1-—11116 1 2 of Fig. 1; Fig. 4 anen-
- larged plan view of one of the lelSlOIlEL] seg-
- ments constructed in the manner in which I

- pr eferto constructthem.
tion ontheline 3 4 of Fig. 4, 11 igs. 6and 7 indi-
“cate cross-sections taken for mstmlce on the

~line 56 of- Fig. 5, 111115131&1}1110 altemdtwe COn-

_stmetmns of the nozszles or perfm atlom in

| the top of the dlwswnal segments.

the line 7
tion on the line 9 10 of I’w 2. |
perspective view of a slotted sleeve, which is
Fig. 11

‘sion- Valve on the line 11 12 of Fl"f‘-' 12,
12 is a cross-sectional view of the valve on

TFilters have here--

and discharge apparatus is divided.
apertures are of considerable vertical height.
On the outside of the casing D and prefel-
ably cast integral with it are the flanges D?
and D% and the dividing-ribs D? D", &e.,

against the outer edges of which fits the ex-
terior casing D2

pacity to rotate therein.
‘sists of a cylinder-having an opening at its

I‘10 518 a cross-sec-

‘sirable.

(Nu mudﬁl )

LTI T TTr I R

& CIroSS- %ectwnal view of 13]1@ valve, t.:then on
8 of Fig: 2. FKig. 9 is a cross-sec-

a detail of the constr uction shown.

I'ig. 8] 1S

HKig. 10 1s a-

55

IS a Cross- -sectional view throu oh the admls--i

I’lﬂ
the line 13 14 of Fig. 11, and Kig. 18 is a

top of the hlter and, as ShOWIl terminates in
the automatic admlssmn-vah e C. Also con-

nected with the supply- -pipe B is the pipe 132,
from which leads the

pipe B° which enters

(0 -

plan view of one of the Stlumﬂ-mms illus- -
trated in elevation in Figs. 1 and 2.
"~ Aisthe filtering-tank; b the Wa;ter-supply-
.-_'plpe having a branch B" whloh enters the

the bottom of the filter, eonnectmw W 11311 the_ |

interior of the valve- ehamber D. | |
Btis the delivery-pipe connecting with pipe

B3, and &', b?, and b* valves 51tuated respec-
.twely, in the pipes B, BZ, and B

D is a valve-casing Whlch, as shown, is of

‘eyhndmcal form and connects at the bm‘ttom |
with the pipe B°.
casing D are f01med a series ol apertures or
ﬁ0pen1n0's d equal in number to the number of

Through the walls of the

divisional sections into which the receiving

The Tibs D? are equal in
number to the apertures d, forming around
the box D, in connection mth the outer cas-

ing D?, a series of chambers d’, and into each
of these chambers opens an aperture (?,
formed in the periphery of the casing D2 =~

D?is a valve which fits neatly in the ev]m— |
drical casing D, but so as to have a VGItIGELI

motion Wlthl]fl the casing as well &‘3 the ca-
The valve D2 con-

bottom and an elon ﬂ'&ted aperture formed in

its side, as mdmated at d?, though more than

75

8o
These-

Q0
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100

one &pelture may be plOVlded if found de-

close or deI‘tlf:LH}T close, according to its ver-
tical position in casing D, the apertmes d,

It is evident that the valve D3 will
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except at that aperture or apertures which
register with the aperfured®. DByraising and
lowering the valve D?the apertures d can be
uniformly opened to any desired degree,
while by rotating the valve the apertures are
brought seriafim to register with the aperture
d?, through which they canreceive a greater
supply of water than they could through the
portions which lie beneath the bottom of the
valve D5 1 prefer to so construct the valve
and casing that the valve D? can never en-
tirely close the series of apertures d, and for
this purpose I have indicated a series of stops
T T, &e., which prevent the valve from being
pushed downward below a determined point.
The described motions may be given to the
valve D3 by any convenient mechanism,
though I believe the mechanism shown and
which I am about to describe will be found
thoroughly well adapted for the purpose.
Before describing the actuating mechanism I
will call attention to the fact that D7 indi-
cates the top of the valve-box D, and D?a hol-
low projecting boss extending upward from
the center of this cover, this construction of
the valve-cover being especially designed for
use with the mechanism I am about to de-
scribe.

K E'is a rod extending from the top of the
valve D3 to above the top of the tank A. As
shown, it consists of a portion K, formed in-
tegral with the valve D?® and extending up

through the hollow boss D?, and a portion E', |

attached to the portion K by a pine. At the
top of therod K K'is formed orattached a col-

lar ¢', which rests in a stirrup ¥, pivoted on

a lever (3, which is fulerumed on the link G
and, as shown, has at its end a spring-pawl
¢g' working in a ratchet-rack G*, and for the
purpose of holding the lever G in any desired
position. Bymovingthislever G,and through
it the rod K K, the valve D? is raised or low-
ered at will and to any desired extent.

H ' is a hollow shaft, through which the
rod K’ passes and which is suspended in the
split box I, which, like the link G', is secured
on & casting S', which, in turn, is supported
by braces S, extending across the top of the
tank. "T'he hollowshaftisconveniently made
in two parts, as shown, and is attached to the
rod K K in such a way as to cause said rod
to rotate with 1t while not interfering with its
Independent vertical motion. This attach-
ment, as shown in the drawings, is made as
follows: A sleeve H* is. secured inside of the
portion H' of the hollow shaft by means of
pins /i 2. The lower part of the sleeve H?
is slotted, as shown at 2°, andinto these slots
project the ends of a pin I, which extends
through the portion I& of the central shaft.
The sleeve I1* of course turns with the hollow
rod I1'and by engaging the ends of the pin I
causes the rod E and the valve D3, attached
to it, to rotate. As shown, the lower end of

the hollow shaft H' extends over the hollow
boss D and a water-packing, as indicated,
should be provided to exclude water and more

“tion.

“apertures d*® in the casing D~

particularly sand from the inside of the hol-
low shaft.

J is a miter-wheel secured on the upper por-
tion II of the hollow shaft ILII', and J' a driv-
ing-gear made of miter form to properly en-
oaoe the wheel J and connected with the driv-
ing-shaft J* which may be actuated by any
convenient mechanism and in either direc-
It is evident, of course, that the revo-
lution of the shaft causing the valve D° to
revolve with it will cause the aperture d’ to
register in turn with each of the apertures d.
Connected with the valve-casing are a series
of receiving and delivering sectors I& KK I,
&c., one of which registers with each of the
Preferably
these are constructed as indicated 1n Kigs. 4,
5, and 0, consisting of a sector-shaped box
connecting with one of the valve-apertures
through a passage IK® and having on 1ts up-
per side a series of perforations K?, each cov-
ered by a sereen K, which may be of perto-
rated sheet metal, woven wire, &c., and which
is clamped to the sector convenlently by a
ring I, T consider it best to make these
boxes of wood, in which case they would con-
sist of the sides I{* I{*and K7, the top K7, and
the bottom IK? the top and bottom belng se-
cured together by bolts K"and prevented from
collapsing by a series of properly-distributed
struts or supports K¢ the bolts, as in the con-
struction shown, passing through the sup-
ports. It 1s advisable that the exit-passage
from the inside of the box should be some-
what smaller than the opening covered by
the screen IK!° This may be accomplished
either by boring the hole, as indicated at IL",
or by the use of a metal plate, as indicated
at I,

While I prefer touse the sector-boxes above
described, an arrangement of pipes, as indi-
cated at K', Iig. 3, may conveniently replace
them. In this arrangement a pipe &' 1s con-
nected with the aperture *, while from the

‘side of pipe &' projects a series of perforated
pipes £°, formed so as to fill up the desired

segment in the bottom of the tank

Passing next to the stirring apparatus, O
is a hub whieh is journaled on the hollow
shaft II', resting ona collar . From the hub
O extends one or more horizontal arms P, from
which depend a series of stirring-fingers P’
Pr, &e.

P* indicates adjustable blades secured on
the upper ends of the fingers P’ in such a way
that when the arms P revolve the blades will
cause the water to move outward toward the
sides of the tank, so that the dirty water
will not remain in the center of the tank,
but will be thrust out toward the sides,
from which 1t is taken off through a series of
outlet-openings N, controlled by valves n.
The stirring apparatus is made independent.
of the shaft H II' and is to be operatively
connected with the said shaft at proper inter-
vals. This connection may be made by any
convenient cluteh, by which the attachment
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| and 1t§ connection with the Stll ring appar atus

~ willbe within the control of the operator.

shown, the following simple device is 1lsed--~—-—
that 1s to say, a mtchet o 18 formed on the
upper face of the hub O and one or more

pawls R pivoted to pr ojecting pins Q, extend-
“ing out from the shaft I’

- hele 18 such that when the shaft H' is tmned

10

in one direction it will: not revolve the stir-
ring-arms, but when reversed and turned in
o Lhe other direction it will, by means of the
 pawl and ratchet descubed engage the arms

- a,nd cause them to revolve with the shaft.

~of a casing C, connected by side passage ¢
- with the SUpple-plpe B’ and having an exit-
- passage ¢ in its bottom. Above and below

20

The last feature of the appamtus consists

of the admlssmn—valve C, which is secured on

the end of the pipe B’. This valve consists

the passage ¢ are formed the valve-seats C*

~ and C%, upon which fits a cylindrical valve C5,

~ which is operated by means of a spindle C",

~ Dassing through the cover C? of the VELIVG-_
“casing and conneeted with a lever C7, which

is fulcl umed on the link C®and pr 0V1ded with
a ball-float C°?on its end.

lowering it.

 float-valves of having the valve stick, so that

~ there is either an ovelﬂow of the ta,nk or a,nﬁ

" _msufﬁment SU.pply of water.

~ to the passage of a considerable body of
- water through oneseetion of the bed fr om- be-—-

L L L, &c., indicate a series of pw;[ectlons

'eKtenc11nﬂ up from the segmental divisions
of the dmtubutmﬂ* sys‘rem the function of

which is to pr event the disturbance incident

ing eonnected to the adjacent sections.

- follows: When itis desired to operate the filter,
~the rod K E' is raised, so that the valve
be drawn to or ne‘uly to its uppermost posi--
~ tion,
' 'eloscd and the valve b o
2 in the conduits N are also closed.
then passes through the pipe B’ into the top
of the filter thr ouﬂ*h the valve C, which will
Temain open mzltﬂ the level of W&tel in the
tank, acting on the ball C? and through the
lever C7 and the rod C°, c

| '1"‘116 operation of my improved filter is as

the valve 0’ is opened, the valve 0?

pened. Thewvalves

causes the VELIV'B C° to
seat itself on its d(}uble seats. The water in

the tank will then pass down through the bed

of filtering material, (indicated at M ,) and
thence: t11roufrh the pelfomtlons K® to the in-

- side of the dlwswnal sector-boxes, from which

it passes through the passage K8 and through
the passages EE into the chambers d', and
thence through the open portion of the aper-

ture d to the msme of the casing D, whence it

passes through the pipes Btand ]3‘L to the place

of useor storan’e Whenitisdesired to cleanse
the filter, Lhe valves 0" and b* are closed, the
valve b? opened, and the valves nalso 0pened
Whatevm water is in the tank will then. run

As

The arrangement

It will be seen that
the valve constructed in the way described.

will be perfectly balanced, so that there will
~ be little or no work 1eqmred 1n raising and

In this way I provide aﬂmn‘sb -_
the clanfrel heretofore commonly 11101(:1611{; to

Bs Vl].l :

Water

Qi

ated close to the surface of the filter-bed.

The water from the. supply-pipe B will pass

through the pipes B? and B® into the valve-
casing D and through -the apertures d, the

out through the pa,ssabes N which are situ-

6

chambers d’, the aperhues d?, and the divi-

sional bmzes K K, &e.,into the bottom of the
filter-bed, passmn up through which it es-

75

capes thr 01:19']1 the passages N N. Whilethe

water is thus passing I depress the rod E H/,

causing the valve D3 tomove downward so as |
to pmtly close the aperture d, the point be-

ing fixed in the construetion by the stops T.
| the,n rotate theshaft H H' through the mech-

anism described, causing the valve D2 to ro- -

tate in the casmﬂ‘ D. IL will be seen that a

constant supply of water is passing throug'h |

the uncovered portions of the apertures d to
each of the sector-boxes, whlle as the valve

revolves each seetor-box; 1eeewes in turn a

o

greatly- aceelerated supply of water asits par- -

1310111&1' aperture d registers with the aperture
In th1s way a constant sup-.
ply of Wash—water is passing through the whole

d? of the valve.

GO

of the filter-bed, while each pmtlon in turnis

subjected to a mpld and strong washing ac-

tion, which I have found to be best adapted,; |
for the complete and rapid cleansing of fhe

filter. By this method of washing the

wash-water, and the result is a Wave-hke a.c-
tion around the filter, which gives the very
best cleansing results. After the bed hasbeen
well washed I throw thehub O into operative

95

11361‘-
bed the whole massisconstantly bein gwashed
and stirred up, each section at intervals is

subjected to a more violent stirring up by

100

connection with the rotating shaft,causing the

stirring-fingers to agitate the surface of the
filter-bed, this aglta,tlon taking place while

wateris still passing upward thr ough the bed,

| but preferably after the function of the valve

D?in supplying a rapid current to each of the
segments is performed. Thus in the construe-

10§ |

IIQ

tion shown the valve D®is drawn up, so asto

open the whole series of apertures d to their

fullestextent, and then the shaft HH' rotated
in the opp()Slte direction, so as to engage, by

means of the pawls R, the hub O, Whlch has

not been in operation dmmn* the first part of

the washing action. A umfmm supply of

water is thus made to pass up through all parts

of the filters while the stirrers are in action.

Having now described my invention, what

115

Iclaim asnew, and desue to secure by Lettelb .

Patent, is—

1. The described method of cleansing a ﬁl—

ter-bed which consistsin directing an 11pward o
125

current of water through all por 1:10115 of the
bed and at the same mme directing a current

of greater intensity. through the dlﬁel ent sec-

1310118 of the bed in series.

2. In a filter, av&lve-box D mtuated at the .

_bottom ther eof and connected with the sup-

ply and delivery conduits as deseribed hav-.

ing perforations d d, &ec., through its sides,
a series of sectlonal collectms as K K, &e.,

_ ton'ethel making up the ‘bottom of the ﬁltel
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and each connecting with box D by one of its
perforations and a rotatable and longitudi-
nally-movable valve D® working inside box
D and having a side passage hE adapted to
register with pelfomtwns d d, &e., in turn,
said valve being also adapted 130 eover the'per—
forations d orleave them wholly or partly un-
covered as described.

3. The valve-box consisting of the inner
casing D having openings d d, &c., flanges
D#*and D?; and the outwardly-extending di-
visional webs D’ in. combination with the
outer casing D? having peripheral openings
d? d?, &e., and the rotatable and longitudi-

n&lly—mov&ble valve D® having a slot 47 in its '

side adapted to register with openings d.

4. The COIIIblll&thIl with valve D? of the
hollow suspended shaft H H', means for se-
curing the valve to the said shaft so that they
will rotate together while leaving the valve
free to move longitudinally, means for rotat-
ing shaft II H’, a shaft K’ attached to the
V&lve and sﬂ:uated in the hollow shaft H I’
and means for moving said shaft &' longitu-
dinally.

5. In combination with the valve-box hav-
ing the projecting boss D® and containing the
valve D?, the hollow suspended and rotatable
shaft H H’ extending over thé boss D° and

30 operatively connected with the valve as de-

560,777

scribed and the rod E' extending through and
longitudinally movable in shaft H I and also
operatively connected with valve D
- 0. In a filter ,the combination with the valve-
box having 0penings d d and containing the
valve D? the hollow suspended and rotatable
shaft I II' operatively connected with the
valve as described; the rod E' extending
through and 1onﬂltudumlly movable in Shaft
I I’ and also opemtwely connected with
valve D?; the hub O supported on shaft IT I’
as deseubed and means for intermittently
connecting the hub O and shaft TI IT".

7. In combination with the valve-box con-
taining thevalve D® the hollowsuspended and
rotatable shaft H Il operatively connected
with the valve as described; the rod I ex-
tending through and longitudinally movable
in shaft II ' and also operatively connected
with valve D?; the hub O supported on shatt

T H as desoubed and having a ratchet o on

its face; a pawl R secured to shaft IT H’ 80
that it will engage said ratchet in one direc-
tion; and stirrers P P’ secured to hub O, all
substantially as shown and described.

| B. 8. CHURCH.
Witnhesses:

LISLE STOKES,

FrANCIS T, CHAMBERS.
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