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" UNITED STATES

PATENT FFICE@‘ )

JOSEPIL T. MANNING OF PHILADELPHIA, PENNSYLVANIA ASSIGNO
~ THE LOOMIS- MANNING FILTER COMPANY OF SAME PLACE.

R TO

N FILTER,

SPECIFICATION fermmg part ef Letters P&tent No. 594, 637 da.ted N ovembel 30 1897’

Apphcetmn ﬁled Decemher 13, 1893. Serial Ho. 493, 563

(No medel )

To wZZ whom zt may CORCEPTL:

Be it known that I, JOSEPH T. MA.NNING a.
citizen of the United States residing at Phll&-

delphia, in the county .of Phﬂadelphla, and

State of Pennsylvania, have invented certain
new and useful Improvements in Filters; and
I do hereby declare the following to be a full

clear, and exact description of the mventmn |
,Thie invention relates more particularly to

what may be briefly described as self-clean-

‘ing granular-bed filters with coagulant-sup-
pl},, but .each of the 1mpr0vemente consti-

tuting said invention is included for all the
uses 1:0 which it may be adapted.

In self- eleamnn" cranular-bed -filtéers

tion of impurities in such water, is passed

through granular material—like sa,nd forex-

| ample-—-—of greater or less fineness, and from

time fo tlme this granular materml is cleaned
of the impurities whlch it has removed from

- the water by subjecting the said granular

'35

material to currents of water adapted to break

up the bed and carry off the impurities,leav-

ing the granular material in a fit state for
~ another operation.

- It has also been custom-

- arytoprovide means whereby the water which

10

35

'13 first passed through the filter in the filter-

g direction after a cleaning operation can
be diverted into a waste mstead of being al-

lowed to pass into the outlet for the punﬁed

water. The reason for this is found in the
fact that after a cleansing operation the water

. which for a time passes threurrh the filtering |

- material in the’ filtering direction is &pt to

40

carry with it. more or less impurities’ "When
this filtered water becomes clear,itis allowed
to pass to the pure-water outlet.

has been ﬁltered for eleanetnw the granular

- material.

45

In accordance with the plesent 111Vent10*1
the current-reversing valves (whether one or

more - in number and of any-known or suit- |

able descuptlon) for controlling the flow of

water through a self- cleansing ﬁlter having
one. or more chambers to waeh the ﬁltermﬂ"
50 material or to be itsclf purified by said ma-

te},al are combined wﬂsh a ﬁltered Water

w1th '-
‘coagulant- supply the water after -receiving
‘a small quantity of amaterial, usually alum
7 adapted to effect a preelpltetlen or: coa,n'ula-_

given.

Sometimes
means are provided to:supply water which

“check on the reverse change.

‘| valve (or Valves this pa,lt of the nwentmn- -

being general) for controlling the delivery to

‘waste or to house (puredv ater outlet) of wa-

ter which has passed through the filter or a
chamber or chambers theleof in the filtering

55

direction, which filtered - water \*.;lec is so
connected with the current-reversing valves

as to occupy the ““ waste” position w hen these
are in ‘‘washing” position,-but has an inde-
pendent motion when these are in ““filtering”
position, so as to occupy eitherthe “house”
or waste position at such times.

is operated through a butting or loose con-
nection which nhif ts-the ﬁitel ed-water valve
automameaﬂy in changing the current- re-

According
1o one arrangement the ﬂlteted-n ater va,lve. C

6o

Versmn' valves from the ﬁlteunn* to the wash- -

ing pomtwn but allows the said flltel ed-water
valve to remain in the ‘waste position thus

_ On returmnﬂ' the emlent-levelmnn"
valves filtration reoommencee

but filter ed

water (more or less pure) passes to the waste- -
outlet until the filtered - water valve 'is re- -

turned. According to another or modified

arra.nﬂ'ement the ﬁltered water valve is al-

'lewed a motion independent of the current-
reversing valves by allowing these to stand
| still or to' move idly during the shifting of tho
filtered-water valve, whﬂe A eonnectwn be-

75

80

tween the valves ea,uses a Shlftll]“‘ of the

filtered-water valve tothe waste pOSIthH pr ior
to or'in the act of elmhwuw the' current-re-
versihg valves from ﬁltenﬂrr to washing,
order to make this later auanﬂement still
more like the former, a stop is pr 01'1ded_ which

In

arrests or exerts a greater or less check on.

the.shifting of the ﬁlte1 ed- water valve from

the~waste to the house position, but whieh

may and mest adv a,ntaf*oeuely does exert no
This stop,

9o

therefore, like the butting eennectlon has

the effect of preventing the {iltered - Watel |

valve from being c melessly shifted to house

---peelt10n mtheut intention owthe attendant’s

part in restoring the eurrent- rever sing valves
to the filteri ing pe&,Itlon R

If urther, in e,ecmda,nue W 113}1 the nn"entlon

95

& NCW Or lmptoved valve appatatus is made

with current - reversing and filtered - water
valves.in a compound-valve casing in one
; plece of metel whetem are: fmmed the seats

1 OC
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and passages for said valves, so arranged that
the filtered-water valve is adapted to open
the house-passage independently of the cur-
rent-reversing valves when these have been
restored to the filtering position, whether it
has an independent motion at other times or
not. There is therefore no bringing of the
sald current-reversing valvesinto position to

disturb again the filtering material in order |

to open the house-passage. The valves and
their seats may be arranged in line with each
other or parallel. According to different ar-
rangements one, two, or more keys are pro-
vided for the valves. -

ter and- filter-valves is to place the valves at
one end of a filter-chamber and {o connect

with such end of said chamber a valve-pas-

sage adapted to admit fresh water to the fil-
terorto carry off wash-water or filtered water,

~ as the case may be, and to connect another

20

35

valve-passage by a pipe with the other end
of the filter for admitting fresh water thereto
or for carrying off the filterdd water or wash-
water, as the case may be. The present in-

vention comprises certain features of con-

struction in a new or improved compound
valve particularly useful in such an arrange-
ment—that 1s to say, the compound-valve

casingof the current-reversing valves,with or 4

without a passage for running filtered water
to waste, 1s provided with filter-passages ter-
minating in openings whose axes lie in the

same vertical plane, and with house and sup-
-ply passages terminating in openings whose

axes are horizontal and lie in a vertical plane
or planes at right angles to the vertical plane
or planes through the openings for the filter

-connections, the fifth outside opening being

40

45

arranged with its axis in a vertical or in a
horizontal plane, as may be preferred. This
brings the variots openings in desirable posi-
tions adapted to make the connections with

a small number of fittings.

The cleansing of the filter may be effected

- with water direct from the ordinary fresh-

50

95

6o

water-inlet pipe, but it is an advantage to be
able to perform the cleansing with filtered
water., The invention comprises certain im-
provements in this connection. Two filter-
chambers are employed, which are connected

with each other by a pipe or conduit at their .

lower ends and with the water-supply and
waste by passages controlled by the current-
reversing valves at their upper ends, and the
bottom of one at least of said filter-cham-

bers is besides connected with the house or

pure-water pipe and waste through passages
controlled by a filtered-water valve, which
has a motion independent of the current-re-
versing valves and is arranged alternately to
open and close a house-passage and a waste-
passagna. The filtered water from said last-

- mentioned chamber may or may not have to

pass through the other chamber before or
after reaching the filtered-water valve on its

way to waste or to house, the invention ad-
mitting of variations in these respects..
By connecting the bottoms of the filter-
chambers with each other and their tops with
the current-reversing valves the water can

be directed down either chamber and up the -

79

other, and thusthe water filtered in one cham- .-

ber will serve to wash the other. .
filtered water runs clear from_the chamber
having the bottom connection with -the, fil-
tered-water valve this is turned to close the
waste-port and open the house-port.

It 18 said above that the bottom of one at

| least of the filter-chambers is connected with
A very convenient old arrangement of fil-

the filtered-water valve. According to one
arrangement one only .of the filter-chambers
has-such bottom connection, while in others
both chambers are so provided. In the first-
mentioned arrangement one filter-chamber is
cut out when the house-port is opened. In

After the

75

80

the others the filter-chambers filter abreast

-or tandem, and filtered water from each or

doubly - filtered water from both-
house.

A further improvement consists in arrang-
ing a filtered-water valve in the connection
between the bottoms of the filter-champbers.

- In the arrangement with filter-chambers

filtering abreast and tandem, respectively,
the current-reversing valves are adapted to
direct the water to be filtered simultaneously

passes to

90

95

to both as well as sometimes to one and some-

times to another, and there are old valve ap- -

paratus which can be used for this purpose
in carrying out certain parts of the present

invention; but the latter also comprises 4 new

combination of valves for this purpose—that
18 to say, two valves are provided which each
have a supply-passage, a waste-passage, and

a filter-passage, and are adapted to connect

I100r

105

the latter with each of the former alternately, -

and in the passage from the waste-port of one
of said valves is arranged an additiona] valve
which controls the waste-passage from said
valve, and an additional supply-passage is
provided which is controlled by the last-men-
tioned valve or by the current-reversing valve,
aceording to circumstances. |

- In the arrangement with filter-chambers
abreast and tandem, respectively, a filtered-
water valve with three passages opening into

its seat is combined with one or more addi-
tional filtered-water valves, and the inven-

tion comprises certain combinations inelud-
ing such valves.: . o

Unless otherwise stated, the invention ex-
tends to the described valve apparatus with

110

115

120

one compound casing or with two or more

casings connected by fittings or otherwise

and with the valves-independent of one an-

other or more or less connected; but the in-

vention includes also special features or im-

provementsinvolving & compound casing and
130

& connection of the valves, (separately and in
conjunction.)

Theinvention further comprises new means
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* the filter-chamber is not excluded, the better

594,637 - _ o 8

around its stem
The ﬂ‘mnula,r mafterial in ﬁltels has been
p}aced in a filter-chamber of suitable size to

allow the pm*tleles of such material to be sep-
arated by the water in cleaning, so that the

impurities which have been collected on the

said material will be released by the separa-
tion of the said particles and will be carried
off by the flow of waste water.
tion with such pmtlally-ﬁlled filter-chamber
a sand-trap is provided in the present inven-
tion, arranged tocollect whatever sand might
be emned a,lonfr by the force of the cleans-
ing-current, Whﬂe permitting the light im-
pmltles to -pass on with said emrent and
this sand-trap has such commumcatlon with
the filter-chamber (namely, by.a valved pas-
sage or opening) as that the sand collected
thelem may be returned to the filter-bed,

without handling, by gravity or by a current |

of water, or both. While asand-trap outside

~arrangement, itself constitutinga specml fea-

ture of mventwn is to place the sand-tr apin
the upper part of the filter-chamber, having

- at its lower end a valved passage or opening

30

35

“directly above the filter-bed. Various ar-
rangements of valves could ‘be used,
'pmtloll of the invention extending to the ase
of valved openings or passages in general; :)

(this

but special improvements in this reﬂ'ard COn-
sist.in the use of a valve made automatic in
its action by being adapted to be controlled
by the flow of the water or by a connection

with one or more of the valves ora valve-op-.

- erating mechanismn for controlling such fiow.
- Thus when the current for cleansmﬂ‘ is turned

40

45

on the valve is closed automatwally and the
trap operates. to colleet the sand or heavier
particles from the outflowing or cleansing

cdurrent; but when the ﬁlterlnfr-current 1S re-

established the valve is opened automatlcally

and the sand or.other wmnulm filtering ma-
terial which may have collected thelem is re-
turned to the filter-bed.

“In'a common form of frrfmular-bed ﬁlte[s
Llle'ﬁlteiimr material lests against a screen,

- and this screen has been usuaﬂy con%ltuted

5o

heretofore by a fine wire-cloth interposed be-

tween two sheets of brass coarscly perforated.

The fine cloth serves to prevent the p‘tssabe

“of thic finer filtering material, while the per-

55

~ two.improvements—that is to say,
‘stead of using plain perforated flat sheet.s on.
“opposite ‘wldOS of the finer intermediate set 'een.
perforated. pl..ttes indented or. rmwhened SO |
as to furnish a Targe numbet of supporting-
- points, are pn}wded which touch  the inter-
mediate scréen at -short intervals and thus.
support the sane, while alloewing a freér pas-
sage of water th.«.m would the ﬂat plates hevas

';60

of the.w ::Lte*f or the ﬁltelmﬂ‘ material.

for ..Lted brass plﬂtes support it and impart the

neeessary resistance to the pressure thereon

connection the present 1111."entum comprises

ﬁ@fore employeﬂ and, sacondly, 111&%&41 of

In connec-

In thls,

first,-in-

-for makmn a tight Jomt for the valve key | employmﬂ' a Wne-ﬂ'auze for the fine screen,

which gauze 1s apt to rot out very quickly, a

| per forated sheet-metal plate is provided, and

70

in case such sheet fails to retain the particles

of the filtering material (it being, in fact, pre-
ferred to use perforatwns of about one thirty- .

second of an inch in diameter) a sand-trap is -

provided in the path of the filtered water.

A suitable outlet is provided for drawing off
any-sand from said trap as may be desu*ed

The coagulant-supply for filters consisis in
general of a chamber holding the coagulant—
as alum,forexample,orthe hke——-—so cennected
with the- water-passage on the fresh-water-in-

let,side of the filterasto allow the coan'ula,nt in
small qua,ntltles to enter the unﬁltelcd water,

the most usual connection being with .t11e.
fresh-water pipeitself.- Asthefilters are com-

monly employed in connection’ with water.

under pressure the coagulant-chamber has
been tightly closed, a removable plug, cap,

coagulant. Whenever it is ‘desired to open

the eoaﬂulant chamber, the connection with .
the ﬁesh water pipe hdS been- temporarily

closed, a11d as this leaves the contents of the

coawulant-cllamber under prossure a valved
. outlet has been provided to relieve the pres-

7

80

or door being provided for introducing the -

ole

95

sureand thus to prevent the fluid in thecham-

opened. Thereisdifficulty with thisarrange-
ment, however, partwulally in the case of a

valved pipe between the coagulant-chamber

and the waste in that the opening or plpe
(heremafter termed the ‘‘coagulant-waste”
outlet)isapt tobecome clogged by the precipi-

ber from qqmrtmﬂ' out when the chamber is

1250

tationor Lhe erystallization of the coagulantin

the outlet.. To overcome this objection, there

isin the presentinvention what may be called _
“a “fresh-water” flush provided, whereby the
coagulant-waste outlet can be washed out,and .

in order to make this operation autom&tlc
(whlch is a special improvement) the outlet-

105§

110

valve. is combined with a- flushing-valve in
the same key or other device or in suitably-

connected devices, so that each time the lig-
uid charged with coagulant is discharged
through the waste- outlet the same. will be”
-ﬂushed with fresh water, and thus the clog-

oing of the said coagulant waste is prevented

115

Aq already %t%ted the coagulant is eon-

tained in a closed ehambel whose contents
are under the pressure of the water-service;.
‘but as the result of. turning on and off the -
valves belonging to the ﬁlter or'in the house..

the pressure in the coagulant-chamber is va-

ried, and the var mtwn has. been heretofore

utilized for the feeding of the eoan‘ulant from

‘the chamber into the fresh-w ater supply by
|-the aid of a body of confined air, the coagu-
lant passing from said chamber into the wa-
| ter-supply as often as the pressure is lowered
| and fresh water passing into the coagulant-

chamber as often as the pressureisiner eased
Angther mode of feeding the coagulantto the

weer-supply-has been mdependent of or less .
| dependent upon t}lb

variations of pressure

120

r2s

130
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and involves a circulation of a small current | for operating the filter-valves. ~ Figs. XXIX, .

of water through the coagulant-chamber. In
each of -these cases the¢ coagulant-feed has

been controlled by means of a small valve,

establishing a more or less free communica-

tion with the water-supply. While, however,

these two modes of regulation have been em-
ployed separately heretofore,they have never,
so far as I am aware, been employed in con-
junction with each other, and “one further
part of the present invention consists in such
conjoint employment. |

-~ Fuarther, in accordance with the present in-

vention the same-valve mechanism is util-

ized to regulate the coagulant-feed according

to one or both above-mentioned modes and
also to control the coagulant waste and the
flushing thereof, either or both. - o

- . The invention also comprises the addi-

tional constructions, arrangements, combi-

nations, or improvements hereinafter set
- forth and claimed. '

- In theaccompanying drawings, which form

part of the specification and illustrate what
18 considered the best mode of carrying the
invention into effect, Figure I is an eleva-
tion of a filter constructed in accordance with
the said invention. Fig. IT is a vertical sec-
~tion on line 7z of Fig. III, being through the

-axis of the filter-chamber parallel with the
- plane of Fig. I. Fig. IIl'is a plan view of

the same filter. Fig. IV is a partial view in

vertical seetion on line #v of Fig. III on a

largerscale. Figs.Vand VIareviewsin pro-
file from opposite sides of the upper part of
the filter. Fig. VILis a plan on scale of Fig.
1V of the coagulant-valve detached. Figs.
VIIL IX, X, and XTI are sections on lines viti,
w, @, and @i, respectively, of Fig. VII. Fig.
XII, Sheet I, is a sectional detail view, on a
larger scale, of the new or improved filter-
screen. | Ifig. XIII, Sheet I, is a sectional
view showing a modified arrangement of the
valve apparatus forming part of the inven-
tion. Figs. XIV, XV, and XVI are respee-
tively a plan, a front elevation, and a par-
tial view in section of an arrangement (form-
- Ing part of the invention) of filter adapted to
be cleansed . by filtered water. Figs. XVII,
XVIII, XIX, XX, and XXI are respectivelya
plan, a front elevation, a partial view in hori-
- zoutal section, and partial views in vertical
- section of an ‘arrangement (forming part of

XXX, XXXI, and XXXII are respectively a
plan and sections on lines xxx, xxx:, and zxxii 70
of said Iig. XXIX, illustrating a modified ar-.
rangement of filter-valve forming part of
the invention. Figs. XXXIII, XXXIV,
XXXV, XXXVI, XXXVII, ' XXXVIII,

- XXXIX, and XL illustrate 4 modified ar- ‘75

rangement of valve apparatus, (also forming

‘part of the invention,) Figs. XXXIII and

XXXIV being partial clevations in planes at
right angles to_each other of a filter provided |
with such modificd valve apparatus, Fig. 8o -
XXXV adetail of the stop and arcused there-
with, Figs. XXXV, XXXVII, and XXXVIII
vertical sections of the valve apparatus on’
iines xxxvi, raxvit, and xxxviii, respectively,
Fig. XXXIX a plan of the same, and Fig. X1, 85
a horizontal section on line z{of Fig. XXXIV;

and Fig. XLI; Sheet VI, is a partial eleva-

tion, partly in section, on slightly different
planes, illustrating a modified arrangement

of automatic sand-trap valve forming part go
of the invention. Fig. XI.II, Sheet VIII, is
an elevation, partly in section, of the valve
apparatus of Fig. I detached. Fig. XLIIIis

a plan, partly in scction, of the same. Fig. -
XLIV is a sectional view of the lower part of gs
the filter of Fig. ILin a plane at right angles

to that of said figure. Fig. XI.Visa partial
view in elevation of the double filter of Figs.

- XVII to XX. Fig. XLVIis a view similar

to Fig. XVIII with certain parts in secetion, 100 -

and Fig. XLVIIisan end view of the valve of
IFigs. XXXIH to XL with the cap and fol-
lower removed. |

Referring to Figs. Ito VI, inthefilter-cham-

ber A is the granular filtering material B, 105

partly filling said chamber and forming a bed
upon the sereen C.  As shown, the water en-

ters and leaves the filter-chamber by the

ports 2 and 3. - During filtering the water en- °
ters by the port 2, passes through the filter- 110
ing material B and sercen C, and escapes by
the port 3 and pipe 3*. In¢leansing the wa-
ter enters by the port 3, passes through the
screen C into the filtering material I3, lifting -
it and separating itsparticles, and carries off 11 5
the impure matter through the port 2. |

D and K arc the current-reversing valves, .
the valve D putting the top of the filter-cham-..
ber in communication with the fresh-water

pipe 4 or with the waste-pipe 5, according to 120

" the invention) of filter adapted to be cleansed position of said valve, and the valve Eput,
by filtered water and having ehambers to ting the bottom of the filter-chamber in ¢dm-
serve together for filtering abreast. TFigs. munication With the fresh-water pipe 4 or | |
XXII, XXIII, XXIV, XXV, and XXVT are | with the house-pipe 6. - | | | J
respectively a plan, a front elevation, a par- | At F is the Miltered-water valve foridivert- 12 5
- tial view in horizontal section, and partial [‘ing the filtered water or water from the bot-

L)
iy

views in vertical section of an arrangement } tom of the filter-chamber into the waste-pipe

(forming partof theinvention) of filter-cham-
bers adapted to be cleansed by filtered water
and to serve together in filtering in tandem.
Figs. XXVII and XXVIII are respectively
a plan and partial’front elevation of & fil-
ter sufficient to illustrate a modified form

(forming partof theinvention) of mechanism |

L
f"'-.

o or for allowing it to pass into the house-
pipe G. . -
The current-reversing valves D and E have T30
operating-arms 7 and 8, connected with each
other by the link 9, and one of them pro-
vided with a handle 7*, and there is a loos.
or butting conpection between the said oper-
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B .a;ting m‘é@ﬂs and tﬁe arm 10 for operati'n othe
 filtered-water valve F, the connection shown

being between the end of link 9 and the bot-

tom of a recess 11 in the arm 10. The cur-
rent-reversing valves are shown in Figs. 1
and Il'inthefiltering position and the filtered-
water valve I in the house position. When
the valves D and K are turned to the left,
(the washing position,) the same. movement
shifts the filtered-water valve ¥ to the waste
" position; but when, after such shifting, the
 eurrent- reversing valves D and E are re-
tiurned by the handle 7% the butting or loose

“ eonnection at- 11 allows the filtered - water

valve F to remain in the position to divert

the water:to the waste-pipe 5. When the wa-

- ter has become clear, as may be seen through
the glass 12 in the said waste-pipe 5, the

valve F is to be turned back to house position -
5 by hand, so as to allow the filtered water to
| | part of

- pass to the house-pipe 6.

: At 11* is a tailpiece which acts as a stopto |
- limit the motion of the filtered-water valve or’
The link 9, as shown, (see

~of all the valves.
Figs. VI, XLII, and XLIII,) passes through
and is pivoted in the lever-arms 7 and 8, and

the shoulders at 13 of the arm 7 act as stops

to limit the motion by contact with the link

9. The same arrangement 1s shown in Figs.
o XV, XVIII, and XXIII, the part being simi-
larly marked. There may be also similar ar-
rangements for certaim additional valves,
Figs. XVIII and XXIIL | ~

" Tustead of usingseparate castings for valves

. D E T, connected by the ordinary pipe-fit-

"7 tings, with which of course the operating
" mechanism could be used, the said valves are |:
~arranged ir onecompound casing having sup-.

‘ply, filter, waste, and house passages formed

» therein, so arranged that the filtered-water

~valve F' opens the house-passageé after the
 eurrent-reversing valves have been restored

~ to the filtering position without bringing them
again into the cleansing position. -

“As.shown in Fig. 1I, there are supply-pas-
sages 14 and 14/, waste-passages 15 and 15,

- interimmediate passage 16,a house-passage 17,

~ and filter-passages-18 and 18'. In the posi-
“tion shown of the valves the water from pipe
, 4 goes by way of supply-passage 14, valve D,
| 18, and the water escapes by
filter-passage 18, interinediate passage 16,and
house-passage 17 to-house-pipe 6.  When the
_current-reversing and filtered-water valves

geous in this form ot

valve-casing.

&t

sage 17 without changing the direet ion of the
current through the filter-chamber.

In Fig. XIII and also in Iigs. XVI, XX,
and XXV the supply-passages are marked 14

“with or without an additional character, the

waste-passages 15 in like manner, the inter-
mediate passages 16 similarly, the house-pas-

sage 17 only, and the filter-passages 18 with
~or without an additional character. In Figs.
XX and XXV there are also additional valves

E' F' ¥, the operation of which will be ex-
plained later. | | |

" In Fig. XIIL the passages 15" and 18" cor-
respond with the passages 15’ and 18 of Fig.

11, and the control of the filter-current and
of the filtered water 1s substantially the sanc.

~In Fig. XIII the intermediate passage 106
forms a continuation of the waste-passage 15"

in filtering to waste and of the supply-passage

14’ in washing, whereas in Fig. Il it forms
of the waste-passage 15" in filtering to
waste or of -the house-passage 17 in filtering
to house. - | R | -
In all the figures the filtered-water valve I

‘ia controllable independently of the current-

reversing valves D K when these are in the
filtering popition, and the same is true of cer-
tain additional valves in I'igs. XX and XXV,
as explained below. S o

It will be observed that in all the figures of
Sheets I to V there is one or more PasSages to

‘waste extending across the current-reversing

valve E to join the waste-passage 15 within
the casing. Such arrangement is advanta-
compound-valve appa-
ratus. - B

“The waste-passages terminate in one out-

side opening and the supply-passage 1n one.

There are also one outside opening from the
house and as many as may be necessary for
the filler-passages. These outside openings

are adapted to be coupled to outside pipes or
fittings.

As shown, the filter-passages ter-
minate in.outside openings whose axes are
vertical, while two of the openings for the
other pipes have their axes horizontal in ver-
tical planes at right angles to the plane
through the axes of the filter-passage open-

ings. Asshown in Figs. 11, X1II, XVII, XIX,
| and XXIV, moreover, the filter-passage open-

ings are at the bottom and the openings for
the supply and house pipes at the back of the
Thus the pipes 4 and 6 can be
connected directly from the baek with said

100

105

110

115

12Q

s D E.F are turned to the left, thesupply goes valve-casing and the use of elbows avoided,
C - Dby supply-passage 14/, valve E, to filter-pas- ‘these being made by the arrangement of the
j  sage 18/, and from filter-passage 18 by valve ‘ passages in the valve-casing. .
| D and waste-passage 15 o waste-pipe 5. | Referring to Figs. X1V to XVI, two filter-
.~ When the current-reversing valves are re- shambers A and A’ are shown, and the filter- 125
6o stored, leaving the valve T turned to the left, | passages 18 and 18 are connected with the
- water goes by supply-passage 14 and valve D | tops of the filter-chambers, (the passage 18’
" to filter-passage 15, and from filter-passage | with the top of filter-chamber A’ through the
18" by valve E, intermediate passage 16, and | pipe 20,) while the bottoms of the chambers
.. waste-passage 15" to waste-pipe o. Tn this po- |-are connected with the filter-passages 18" 13c

| and 18%, respectively, by pipes 3* and 21 and

. sition the filtered-water valve F can be turped | _ 3 n
to the right and made to open the house-pas- | have. between them a _qpn_nectmg-eondmt-,

0
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the filtering position shown the fresh ‘water

enters the filter-chamber ‘A by supply-pas-

sage 14, valve D, filter-passage 18, and leaves
the same by filter-passage 18", valve I, and
house-passage 17. Dy throwing the three
valves to the left the water will enter-the bot-
tom of filter-chamber A after first passing
through the chamber A’ in the filtering direc-
Ifs course would be by the supply-pas-
sage 14', valve E, filter-passage 18, pipe 20,
filter-chamber A’, pipe 21, passage 18%, valve
F, and pipe 3*. '

waste-pipe 5. Byreturning valves D K, leav-

~ing valve F in the waste (lefb) posmon the

W&tel after passing through ehamber A in the

| -"""'ﬁlteunfr direction would go to waste by plpe

20

25

30

3%, passage 18", valve F, passage 18%, pipe
21, filter-chamber A, (in the washing direc-

tion, ) plpe 20, valve E, and waste-passage 15" |

Thus the filter A" will be

to waste-pipe 5.
The fil-

washed ready for a new filtration.

tered-water valve I can now be returned with-

out altering the current in ﬁlter-chmnber A

and will duect the filtered water from pipe
1B* and passage 18" to house by the passage

17 and house-pipe 6. There is an advantage
in having the valve F in the connectlnw-con-

dult bem een the bottoms of the ﬂlters, Jboth
to close such conduit in filtering to house-

and also to apply other features.

35

40

50

" Yhe chamber /£

55

60

“In'the washing direction to escape by passage |

05,

- Referring to Figs. XVII to XXI and XLV

and XLVI, two ﬁltel chambers Aand A" are

shown' with their tops and boltoms connected
as described for Aand A'in Figs, XIV to XV 1.
In this apparatus valves and passages are ar-

‘ranged forthe twochambers to filter abreast—

that i is, to divide the water from the. pipe 4,
passing part through the chamber A" and
then sending the streams from both into the
house-pipe 6-—as well &s for washing each with
water ﬁltered by the other. The normal Po-
sition or'positions for filtering. abreast is
shown. The water enters the clmmbel A by
the supply-pessage 14, valve D, and passage
18, and the ﬁltered wate1 thelefmm goes to
house by the pipe 3%, passage ‘18", valve F,
and house- -passage. 17 while the water enters
_ by the passage 14", valve F/,
passage 16', valve E, passage 18, and pipe 20
and the filtered w a,tel from it p&sses to houqe
by way of pipe 21, passage 18*% valve F,"and
house-passage 17. By turning all the Valves

to the left the water filtered by chamber A"

is supplied to wash the filter A. The unfil-
tered water passes by supply-passage 14,
valve K, passage 18, and
A", (in the filteri ing dlI’GCtIOI],) and the filtered
water from chamber A" passes by pipe 21, pas-

sage 18%, valve F, passage 18", and pipe 3* to

the bottmn of thechamber A, wluch it ascends

1S yalye D, and passage 15 to waste. When
the waterr caches the valve F, it is prevented

from escaping through the passaﬂe 15" by the |

The wash-water from the
'top of chamber A would go by passage 15 to

pipe 20 to- chamber.

P

formed in this instance by the pipes 3“" and| addmonal valve, , B Whlch belng furned tothe
21, passages 18" and 18%, and thevalve F. In

left, closes said passage 15, By returning
all the valves but F the water will pass in
the filtering direction through both filters, as
in the normal position, but the filtered water
will pass to Waste through passage 15’. The
chambep-A”
through the chamber A by turning the valves
ELF w ;he left, lemmg the valve F in the
waste position. 'The water then, after reach.
ing the valve F by way of the chamber A, (in

.-the filtering dire¢tion,) passes to the chambel o

A" in the washing direction by way of the
passage 18* and pipe 21, and the wash-water
from the chamber A" escapes to waste by the

‘pipe 20, passage 18', valve E, passage 10/,

valve E, and passca,ﬂ‘e 15", 'On restounn'

| valves E' F' the filtered water from both

chambers goes to waste by passage 15', and
on then restoring valve F the water from ‘both
goes to house by passage 17. -

In order to make the -manipulation for

washing simpler to the attendant, the valves

"F’" and E’ are combined in one key, and the

70

is washed ,with water filtered

75

380

90

lever 22 of this key is detachably connected '

with lever 7 by the link 23 and pins 24 and
25, the latter being detachable.. The shoul-
ders 26 and-27 keep the link horizontal when
the pin 25 is detached. Theée valves E' K’

could be operated by a butting or loose con-

nection, (as could the valve I in these or in

other figures by a detachable connection,

each form of connection bein o to effect a con-

joint operation while allowing independent
motion;) but the detachable connection 'is
conmdered more advantageous for the valves

E' I, because in Washmﬂ' the filter-chamber

A it permlt‘; the filtered water on rev ersing

the circulation to pass to waste without going
through the other filter-chamber, or, in othu

95

100 |

105

wWOor ds cuts out such latter. ﬁlter-ehambel at

this tlme and allows one filter-chamber to be

thoroughly cleansed before reversing the cur-
rent in the other. DBy using a buttlnﬂ' con-
nec¢tion for the valves LK £ the passan'e 15
would remain closed and the passage 16’ open

to waste by passage 15" when the valves D E

were restored. In that case the filtered water
from the chamber A would pass by passage

18* and pipe 21 to chamber A" in the wash-
{ ing direction and the vibration of the valves
D E would alter the current precisely as in
‘the arrangement of Figs. XIV, XV, and XVI.

Then on restoring the valves I 1 the filtered
water from each chamber would go {o waste,
and on restoring the valve I the ﬁl‘rered water

from.both would go to house. = .
Referring to Figs. XXIIto XX VI, the filter-

chambers A and A" are shown mth their

tops connected, as the two filter-chambers are
in the preceding ﬁn'ures, but their bottom
connections are altemd the bottom of cham-
ber A being connected with the passage 18%

‘and the bottom of chamber A" with passage
-18”

I10O

115

120

125

Y30

b
| .

In this arrangement leves and pas- .

sagzes are arranged for the tavo chambers to
ﬁlter tandem—that is, for the filtered water




Tl o w4
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10

15

20

througharemovable pin 25.

said arm is move

and
7% {0 the left, which moves all the valves ex-
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from one chamber to be filtered again through {

the other—as well as for washing each with
water filtered by the other. The valves D,
i, B, B, and F' are shown connected with
the handle 7%, as in the preceding arrange-

ment—that is to say, the valves D and K by

a permancnt connection, the valve I by a

butting or loose connection between 1ts op-

erating-arm 10 and the end of link 9, and the
valves I T by a detachable connection
The valves E' I
are made in one key.
I is, as shown, an .independent valve. Its
operating-arm is turned down, so that when

| »d to the left the valve F' is
turned in the direction in which the hands
of a watch move, whereas when the operat-
ing-arms of the other valves are moved tothe
left the valves are turned oppositely to the
hands of a watech. The normal position or
positions for filtering tandem is shown. The
water enters the chamber A by the supply-
passage 14, valve D, and passage 18, and the

filtered water therefrom passes through pipe
3* passage 18%, valve I, intermediate pas-

- sage 16%, valve K,
‘to top of chamber A”, through which it is fil-
| {_}ered, and the now twice-filtered water passes
y pipe 21, passage 18", valve I, passage 17,

passage 18, and pipe 20

pipe 6 to house.” By shifting the’handle

* cept F/, and then moving the arm of valve

40

¥ in the same divection the water filtered by

: chamber A'' is supplied to filter-cliamber A.
- 35

The gnfiltered waler passes by supply-pas-

sage 14, valve E, passage 18, pipe 20 to cham-
ber A”, (in the filtering direction,) and the
filtered water from chamber A" goes by pipe

21, passage 18", valve F, passage 16", valve
F". passage 18%, and pipe 3% %0 the bottom of

- chamber-A for washing the same, the wash-

water escaping -by passage 18, valve D, and
passage 15 to waste. ,On shifting the handle

7% to the right and thus returning all the’

valves but the valves F and ¥’ the water
passes. in the filtering direction through- the

- chamber A and escapes to waste through pipe

50 _. . .
" to flow alternately in opposite directions
through the chamber A until 1ts filtering ma-

- 55
- "7 arms, to the left, leaving the valves F and ¥"
in the left-hand position, the water passes
through the chamber A in the filtering direc-
| tion,and the filtered water therefore goes:by
60

‘teriallk :beenthoro

3% pagsage 13%, valve I, passage 16", valve
I, and passage 15'. By operating valves D
1 R B back and forth the water will be made

aghly cleansed. Onnow
removing the pin 25 and turning valves DL
to the right and E' F’, with their operating-

pipe 3%, passage 18%, valve K", passage 16",
valve ¥, passage 18", and pipe 21 to the bot-

tom of chamber A", up which it passes in the

| washing direction to escape by pipe 20, pas-

sage 18, .valve E, passage 15", and valve E-
- to waste. By

returning the operating-arms

"' to the right the filtered

of valves E" F'

The additional valve

bers A A’ or A A" together.

a3

water from chamber A passes through the
chamber A’ in the filtering dircetion, and
thence Py pipe 21, passage 18", valve 1¢, pas-
sage 15, and valve It' to waste. By moving

L

‘the operating-arms of the valves I/ Y al-

ternately left and right the cuvrent is passed
alternately up and down tue chamber A"
antil the filtering material is well cleaned.
On returning the operating-arms of all the
valves to the right the doubly-filterec water
ogoes to house. - -

The valve I’V instead of ‘being independent
may be operated by a logse or a detachable
connection from the operating mechanism ot
the other valves. A similar loose connection
would be a chain arranged as shown in Figs..
N XVII and XXVIII and hereinafter de-
seribed with reference thercto—that is to say,
the chain being wrapped at one end partly
around and secured to a hub on the stem of
valve D and at the other wrapped partly
around and secured to a hub on the stem of
valve I, after the samme manner as the chain
is in Figs. NZXVIL and XXVILL .

It is desirable to connect the filter-cham-
‘ As shown, use
is made of the flanges at the ends of tubular
sections of the filter, which are lapped and

secured by iolts to each other.

The sand-trap G (shown arranged within

the upper part of the Afilter-chamber A di-
rectly above the filter-bed, but to he used also

in chambers A’ A”) is provided with a valve
11, controlling the outlet to the filter-bed. In

70
75

30

Q0

95

ICO

washing this valve is closed, and the wash- -

water-outlet port 2 is so placed that the wash-

ing-current which enter the filter-chamber by
pipe 3% and flows throu oh the filter-bed in
ihe direction to loosen up the same and carry

105

off the sediment flows over or through the -

upper part of the sand-trap and deposits the
heavy or comparatively heavy particles of
any of the granular filtering material carried

by said current in the still (or comparatively

still) water of the said trap, while the lighter
particles of the impurities or gediment col-
lected from the water in the previous filtra-
tion are borne along to the wash-water out-
tet. :In order to inerecase the cffect of the
sand-trap, the baftle I 1s arranged in the
wash-water current, so that the movement of
the heavy particles is arrested or checked by

“contact with said baffle, and they scparate

‘hemselves more readily from the. flowing
wator.,  As shown, the baftie is arranged un-
der ‘the port 2, and there are cuides or deflec-
tors 29 to direct the wash-water against the
bafile K. .There are holes 30 above the baffie.
The sand-trap isshown supported by pe ripher-

jeal flanges 31 and provided with openings
32 for the passage of the water. The port 2

for the fresh watber to be filtered is arranged

_above the said trap, so that the direct course
of the water to be filtered is through the out-
' let at the bottom of the sand-trap. It there-
1 fore assists in carrying whatever of the filter-.

110
115 -
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130 %
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o Ing nmtel 1al nmy colleebm the tmp back to I ported on thefilter-chamber A and has a tight- !

fitting cover 43 with holding-screw 44, thelat-

| ter bemﬂ' tapped through the yoke 45 on the 70
cofwu'[ant chamber. In the fresh-water pipe .

closed automatically by the water.  Itispref- | 4 is a =U=—itmp;-1-.6-,=withthe lower bend of which. =

-+ erably of a specific gravity somew hat greater | the bottom of the eoafrulant Mmmber is con- =

- thanwater,so that it tends to stay open when |
the water is at rest, as shown in full lines, |

:S(,ﬂt clean
The valve 11 is adapted to be opened and |

A% shuwn a coaﬂ'ulant-_ 75 .

e Trig. I, At 33 is a cage which holds it in. -_Waste_\ah’e_, a coa fulant flush Valv ﬂnd two. =
| R m:t]u, open posmon dIld pe‘n.mts the watel to | coagulant-fecd: vahfes are. omnbmed, a8 ex-
S o pass. S wplmnedbelow in the key P, seated in the .

. . When the v: Lh es-D mld-lu are: tmned into |
W mlunn*poaluon the upwaldcunentof W atcr_ |

casing 47 and operated by a handle 48 on the ‘

- 80
At 50isa graduated or nmlked arconwhich
| ‘rhe pointer 5L mdmates the position of the

o then w passa oOver the ou tmde Of ‘phc smd tlap valve-key. .
oo through the holes 32, against the deflectors |  The passage 58, IFigs. IV and I\ is forcon- .
S :29 agmnsb the ba‘fﬂ'e ']\;, aml out by 110105 oO- necting the bottom of the coawul(mt cham- 8s-

- | | 1 be1 w1th the tmp 46 of plpe 4 N 110_ passaf"e?. o

~ Should .suﬂluent sand deposw on the vah e to- |
C oo o open 1t against the upflowing current, the of_ Lhe Loaﬂ’ulant dmmbel Wllh t_he rear _pm -
. sand would run out and 1elieﬁ e the valve, so | tion of the key. The passage 65 leads from
25 that it would close again. - On restoring the | said rear portion by a pipe GG, Figs. 111, V,
..... o -Va,l-\ S D I* to Illtumﬂf 1}0%11,1011 thes current | - The key- g

________ and \ I into the W aste plpe

e “he smeen C fm' the ﬁltermrr matelm] as; ;.of the% pasqdn'es 01 eloscs th_em zﬂl_ | It has | 9:5'

m-ole or ]ess,.
S o &Hd'ﬂ'llb sheet is. p].:wed betm con the sheets 39

----- | fmd a0 of stmnfrei bmcs% more comsel» nelfo~' :

o . 5138 °80.as Lo fo_l m numelous ploJechns and de-; --feed, posltmn is ,rep1 esented the key bel]]_n'; o
= ;pl ession%, :md thus to snppmt the smeen (,; | tulned to the extreme right, _a,nd; 'by_ 'rummrr: o

L flow of w atel but are } ot (,lose enourrh to sive | wﬂl be assumefl csuccesswely in the mder m5 |

| -'adequa{,e quppmt Lo the sereen C. ' named. .
- At the bottom of the filter-cha The valve for the cnculatwn feedis formed

by the ports 59, 152, 54, and 56, and in the
circulation- feed pomtlon these pmts all reg- |
ister with their appropriate passages. (See
Fig. IV.) The fresh water from U-trap 46
eqtels the passage: 52 in the key I, passes
through the registering passage 63 in the
valve-casing, ente1s thl ough the port 54 into
chamber 55 of key P, and passes thence by 115-
port 56 and passage '57 into the coagulant-
chamber, where it becomes saturated wrth -

sand-trap L. It eommumcates with the in-
terior of the filter-chamber through slots 37
and has a draw-off 38. Its contentb_me pro-
tected from the direct action of water-cur-
rents:by the overhanging margin of button 39,
. the deflecting-walls 40 of the filter-chamber,
~the mmnfrement of the holes 41 above the
mouth of the sand- trap, and the overhanging
portions42of thefitting M. Shouldany of ﬂle
so finer particles of the ﬁltering material pass

45

_ 55

through the screen, they will colleet in the
trap L instead of passing out with the filtered
water. They can be drawn off from time to
time at 38.
used between the roughened supporting-
plates of pelfomfed :‘:,heet m—etal but the

vantageous, as less apt to 1013 011t "T'he use
of the sand-trap allows a screen of larger per-
forations to be wsed, because it is not then
necessary to guard so carefully against the
passage of ﬁltelmn' particles through the
screen. Thelarger perforatmns are deswable,
particularly for washing, as admitting the
washingicurrent more freely into the ﬁltermﬂr

material,
The ed&gulanu-chamber N asshown, is sup

- A screen of wire-cloth could bc

the coafrula,nt of greater specific gravity,
and Whence it flows through the feed-passage

53 and feed-port 59 and ‘chamber 60 of key 120

P into the water in the trap, to be cajried
with such water into the filter. DBy turning
the key P the feed-port 59 gradually closes un-
til the feed is entirely: cut off. The passage
57-is formed, as shown, in a tubular projec-
tion of the Valve casing extending into the
middle of the coarrulant chamber. In refer-

ence to the circulation feed there is .an ad-

vantage in this prolongation of ‘the passage

57 in giving a longer unbalanced column, and 13¢
| consequently a stronger circilation. -

The passage 57, with those which in I‘lrr.'
IV lead to the lower end of said passage 57,

| illustrates the valved circulation -passage,
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- which in genera,l is a paesa ) addmonal to a l
‘coagulant-feed passage, as passage 58, for ex-

- coagulant-chamber’'N as the eoag’ulent solu-
‘5 tion ﬂows out by the said feed-passage. Aswill

-_the valve register separately with. a waste
- pipe-or passage, so that the conduits which |

10

form part of Waste

“key P so that the port 59 no loenger 1eg13tere
with the passage 58 mnor the porte 152 and 54

20

T .agulant-ehamber
- feed position, the regurgitation-feed Val‘fﬁ--.
being formed by the port 61, Fig. IX. - For |

30

.. this mode of feeding to work. a :body of air-
.. should be confined in the top. of said cham-
ber, whereas with the circulation before men-

35

conﬁned therein, the coagulant solution is
- fed both by clrculatlon (that is, by a flow in |

- 40

~in- and out at the same feed-pa,ssa,ﬂ'e )
adapt the apparatus for working thus by both

. __ef air whose eendensatwn under an 1ncreas-_
 ing pressure in the fresh- water-supply pipe
5@

. - "
. . "'|-".'-l..-'|'|- — Lo r
A eI ‘
. . »
'
.
'
'

ber 60, where the feed-passage 58 opens into |

passages 53 and 57 -are closed by the solid
part of The key the coagulant is fed by rea-

‘the circulation-passage, as well as the feed+
- .passage, is open between the supply-pipe and

~expansion unders a decrease of the water-pres- -
- sure “will force the coaﬂ'ulant solution -out
through said passage.

- the key to. the coagulant-flush- position, the
6o
“flush valve.

1' it5'94 '637 -

ample, and serves fto conduyct water. mto the

‘be explained below in the apparatus ehown,_
the passages 53 and 57 in other positions of

at.one time make the circulation - passage
assages in other posi-
tions of the valve.. ‘The passage 52 makes the
inlet of the cir chlatmn—pessaﬂe higher than
the month (left-hand end) of the key-cham-

the freeh water-supply pipe. . By turning the

The fresh water
By a.further movement of

in the main Waste -pipe 5.
flusheg this pipe.

| key P to the left the coagulant-waste position

18" reaehed the coawulent-waste valve being
‘formed by the per‘ts 68 and 64, Fig. X.

relief-port 68 registers with passage 57 while
thewaste-port 64 is open.  The fluid in the
coagulant-chamber being under pressure es-
capes into waste-pipe 5 until atmospheric
pressure.1s obtained therein. Inthisconnec-
‘tion the upward extensmn of passage 57 18

| adventa,ﬂ'ee us, as serving toretain alarge part

of .the eoen"ulent liguid-in the ehambel and
its termmamen below the top of chamber N
insuresthata body of air will be present there-
in when feeding is: resumed. At this time

with the passage 53, the port 56 being also

‘removed from ren'1ster1nn‘ with the passage 57,
. thé said key occupies an all-closed posnmn
- Onturning the key to the left the feed-port

-, 61 comes gradually opposite ‘the feed open- |

ing or passage.58;and as at this time- the-

| the coagulant-feed opening or passage 58 is
closed, -as before stated, by the solid part of -

key. P. The contents ef ehember K being
now at atmospheric pressurb said chamber
can be opened, examined, and refilled.. In
refilling with solid: alum the Tiquid will be
raised abeve the top of passage 57, and more

son of the variations Of pressure in the co-
'"Thisis the 1eﬂ'urg1ta,t10n-

tioned thisis lessimportant. When,as shown,
a coagulant-chamber which has a bodyof air

at the circulation-passageand out af the feed-
passage) and by regurgitation, (that is, a flow
To

modes, the circulation-passage 97 as well as
the feed-passage 58, should te1m1nete at its

inner end far enouwh below the top of the co- |

afrulent-ehamber to leave therein-a volume

4 mll allow water t0 enter the coagulant-
chember Dby the feed-passage 58 and whose

“Further turning of
the key P to theleft n'raduelly closes the feed—
passage 58, and after it has cut it off alto-
gether the key P assumes the other all-clased
pomtmn A still further turn to theleft brings

or less of the Jdiquid escapes, end when the

turn movement the coagulant waste 65 1S
‘flushed and left clean. There is thereforeno

accumulation of coagulating material therein.

TFuarther movements of the key P to the right

bring the wariable-pressure feed and the cir-
_eula,tmn-feed suecessively into action, each

the ke’;r P.

In'
|'this position the passage 53 is eloeed and the

flush-ports 62 and 63 are opened by the re-

‘danger of such waste bacoming clogged by the-

0

75

50

90

‘being made adJuetable 0y proper turnmﬂ' of

- A valved passage, which serves 1:0 draw off

‘following  manner: Such valved draw - off

| leads from a point outside the coagulant-feed
valve, (formed by either of the porte 59 or 61,

for example,) which controls the said feed-
on the epposﬂ;e side of.sajid valve—namely;

N. When the fresh water is ranning to waste
threugh the passage 58, the feed-passage 58
is closed; but by proper manipulation of the
valves the said passage 53 can be epened di-
rectly the draw-off is closed. By so doing

| of said passage 58 by the sudden arrest of the
lenﬂy into the chamber N, throun'h the feed-

ports 152, 63, and 64 forming the coagulant-
"In this pOSIthIl passage o7

still being closed, the flush-ports 62 and 63
 register Wltﬂ the ends of passage 53, whileat
- 'the same time the was e-porirﬁe reglstere with

.“"5

2 passage or opening 65 in the valve-casing, -
“from which a small waste-pipe 66 leads to
the castmﬂ' 67 al the hettom of the glaas 12

passage 58, and cempressmg the confined

| -body of air.. When the effect of - this water--
hammer hasceased, the air will expand again -

and make a strong ﬂew out through the feed- L
130

1 passage 58. This. violent inflow &nd outflow

‘the water fromthe vieinity of the eoegulant-_
feeding passage 58, as does the passage 65
when the flush- pmts 62 and 63 are open, can’
‘also be utilized for keeping open the said feed-
| passage 58 by the &id of a body of eenﬁned,

| air (such as hereinabove referred to) in the

passage 58, while the body of confined air is .

S IX§
in the upper part-of the coagulant-chamber .

the strong pressure developed in the v1e1n1ty .

wafter will be exerted in forcing water vio-

IIO

120

I25

| will sweep away particles which might other-
wise- clog-the said passage o8. In a simi-.
lar manner water may be fomed by meu}en- -

: tum th;ough the paesage 57 , o
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| remains in position- until it is restored by
hand.

- Referring to Figs. XXIX, XXX, XXXT;and
 XXXII, instead of connecting the current-
reversing valves D* E* for controlling the
flow of water through the filter by a link or
gearing they are connected by being formed
‘in one key, and the supply, waste,; interme- |
‘diate, house, and filter passages 14%, 14* 15* 7o 1
15%, 16%, 17*%, 18%, and 18*', while differently '
shaped, correspond with the passages of Figs.

t
1

‘1 to VI, (indicated by similar numbers with-

 out the asterisk, ) and the filtered-water valve
' F* is operated in one direction by a flexible 8o

The operation as a whole of the new or im-
proved filter with coagulant-supply is as fol-
lows: The key P being at the extreme left,
the chamber N is supplied with coagulant
and closed. The key- P is then adjusted to
allow the coagulant to feed, according to
whichever mode is thought best, into the -
trap 46, forming part of the fresh-water pipe
4, through which and the valve-passages 14
and 13 and port 2 (or passages 14, 14, 18,
and 13', port 2, and pipe 20 of Fig. XX) the
fresh water, properly dosed with coagulant,

. enters the filter-chamber A, (filter-chambers
A A" of Fig. XX.) After passing through

70

25

30

35

40

* valves or the filtered-water valve op

the filter-bed B and screen C of one or more.

filter-chambers the now filtered water escapes
to the pure-water or house pipe 6. To clean
the filtering material, the valves are operated
as before described, (with or'without cutting

off the coagulant feed to trap 46.) The cur- |

rent in each filter-chamber in washing passes

up through- the screen C and filter-bed B, |

washing the filtering material and carrying
off the impurities. As the current automat-
leally closes the valve M the dirty water
passes qver the sand-trap, carrying with is
perhaps some filtering material. In passing
out it strikes the bafile K and the filtering
material drops into the sand-trap G. The
wash-water passes through valve-passages to
the waste-pipe 5, as before deséribed. YWhen
the wash-water appears-clear or sufficiently
so 1n the glass 12, the valves are further op-

-erated, and when the water running to waste

after passing through one or more filter-cham-
bersin the filtering direction appears clear at
the glass 12 the filtered-water valve or valves
are turned, allowing the filtered water to
pass to the house-pipe 6. If the coagulant-
fecd has been cut off in cleansing,itis restored
before or after shifting the current-reversin g
valves,

as may be thought desirable.

45

Referring to Figs. XXVII and XXVIII,
the operating-lever 7' of valve D is turned

- .down and is provided with a stop-pin 69,

50

55

6o

~sitionand the valve F into the waste

moving in a curved slot 70. The valve E is
operated through the partial gear 71, fast on
the stem of valve D, meshing with the idler
72, which in turn meshes with the partial gear
74, fast on-the stem of valve K, and the valve
I¥ 1s operated througl the chain 74, having
one end wrapped aboutand fastened to a dislk

75, which is fast on stem of valve I and the |

other end wrapped about and fastened to the
hub 76 of idler 72. The parts are shown in
the filtering position. In shifting the lever
7" to the other end of its course the valves D,

K, and I¥ are simulmneously'opemted, SO as .

to bring the valves D and E into washin o

po-
r and the 1ste position,
T'he pin 77 acts as & stop to the tail of lever

valve F.  After washing, when the

11" of the 1
lever 77 is returned, the valves D and E are

shifted back, but the valve F, having a loose |
. connection operating in one

‘connection 78-(asa wirerope or chain) around

li valves D* and E*.

and fastened to the disk 80, fast on the stem

of valve I'*, and the other wrapped aboutand

fastened to the disk 81, fast on the stem of

*. An elbow 82 is shown to
connect the pipe 3* with the valve-casing.

i 1'he valve F* is returned by hand. -

f
t
I
]

t
I
1

i

Referring to IMigs. XXXIII to XL, the cur-

35

rent-reversing and the filtered-water valves -
 D** and E T are formed in one key, and the

supply, waste, house, and filter passages are
marked 14¥%F, J4¥¥E Jh*x JhkkE J7RE [QR%

and 18%**, ~ The valve D** has only one mov-

~able port d, which is alternately put in com-

?

| munication with the supply-passage 14** or

F
n

)
!
|

k

!
1
¢

the waste-passage 15%*, the filter-passage 18**
being formed in the key and eonnected by the
pipe 3** with the top of the filter. The double
valve K T has ports a, b, and ¢ and serves to
connect the filter-passage 18*** with the
house-passage 17**, the waste-passage 15%**
or the supply-passage 14*¥** according to its
position.

tering-to-house” position. The water goes by

. passage 14¥%*, valve. D**, passage 18%* and
pipe 3% to the top of the filter-chamber A*,
flows through the same in the filtering diree-
| tion, and then goes to house by way of passage

18", ports b a, and passage 17**. By turn-
‘ing the key through the lever 7"’ to the extreme
right the water will enter the filter A* at the -

bottom, pass upward through the same in the
washing direction, enter the valve D** by
pipe 3** and go to waste by the passage 15%%,
I3y bringing the key to a proper intermediate
position the original connections of the cur-
rent-reversing means will be reéstablished

and the water will go through the chamber -

A* in the filtering direction, but the filtered
water will pass from passage 18%**, through
ports b and ¢ and passage 15*** to waste.
Whenever the filtered water shows clear, the

As shown, the ports are in-the ¢ fil--

Q0

95

ICO

105

1XI0

TL5

120

key isturned again to the extreme left,where-

upon the filtered water

goes to house by pas-
sage 17%*,

"By omitting the port b or the

port ¢ the key would consist simply of cur-

i tered-water valve.

direction only, |

the direction of the _
to house without altering the direction of the

rent-reversing valves; but the use of the ad-
ditional port makes of said Key also a fil-
In order to permit the
last-mentioned valve to be shifted to change

filtered water from waste

128

130
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' ﬁlfef-current', the ports b and d are enlafgéd,

50 as to allowan idle motion to the currént-
reversing valves in shifting the filtered-water | .

valve. Theconnection of the valves by mak-

ing them in one-key causes the house con-
nection to be eut off automatically (as the
loose or butting connection for the filtéred-
water valvesof preceding figures) prior to the
reversal of the filter-current. . By making the.
ports ¢ and b register with the passages 17*E

and 14%%* g by-pass is formed, the filter be-
ing cut off and the watersupplied by passage

- 14%%¢ passing directly to the house-passage

tered with the end of the house-passage17**.

- 20

ter-passage 18%*¥ the

17%%, - This would occur whether the port ¢
registered with the end of the supply-pas- |
14%%% op whether the said port ¢ regis-'|

sage

With the valveapparatus arranged belaw the

filter; as shown, the waste-passage 15* would
be open to the filter through the port d and
. pipe 3**, Figs. XXX VH and XXXVIIlI,when

the by-pass is established by bringing the

port.e in registry with the end of -the house-
‘passage 17**, This would relievé the filter
of pressure and would drain the pipe 3¥%. |

By making the port ¢ register with the fil-

'

. through the'waste:passage 15%*¥, sineé in this

30

positiﬂn of ithe _key DE Fthe Su{pplyfpafssage'g .
are. both cut off from the filfer.” Having been .

“given this filter-draining position, the ar-

- rangement of ports shown allows the by-pass:

- to bereéstablished by turning the key DEFK"

., either to the right-or to the left without fill-
35 _ _ T

-~ "7 © 'As shown in Fig. XXXIII, the pins which

‘ted altogether. In the arc 90 is'a stop 91,

nose. beveled on one end. When the lever
7' is to the"left of the stop, this latter. does .
‘not interfere with the motion of the.lever to

~ the right, since the lever acts upon the bevel
to push back the pin against the pressure of
~ the spring 92. When, however; the lever is to
the right of the stop; this latter checks it if
“an attempt be made to move the lever pastthe

. stop without first withdrawing it. The head |
55

- . when desired.” The stop 18 placed .to arrest
.the key in the *‘ filtering-to-waste” position.

ing the filter again with water.

-

attach the arc 90 to the filter act as stops to
1limit the arm 7" to an angular movement of
. ninety degrees; but the said arc 90 18 an ac--
40

cessory device and not of the essence of the

valves, like their keys and casings, and it |
may obviously be made as long as the user ot |

the apparatus.may desire, or it-can be omit-

consisting of a spring-pressed pin, with its

93 of the pin isadapted to allowits withdrawal

 Thus, as in the case of the butting or loose
~_connectien arrangement, the attendantwhen

=gl

~ $o it is wished to clean {he filter can throw all
- the valves at once:to the right, and by mov--
- ing the- operating-lever back and forth can |
- alternately change the filter-current without
. sending dirty water to house and without re-
‘65 quiring care to be taken by him to avoid such

a result. When, however, it.is desired to

gend the water to house, an additional opera-

. - '!"

Jter can be emptiedi

-

tion, consisting of the removalof the stop and .
further movement of lever 7"; (or the-inde-
pendent movement by hand: of the lever of 7o
the filtered-water valve in' the preceding ar- -
rangements,) enables this to be done.. The
 use of a double valve like E F is not limited.

‘to a bne-key arrangement, but could beused
otherwise. For example, it could, with a 73
suitable change in one passage, replace the - -
valves E-and Fin separate keys employed,
say, in Fig. II. ~ In the apparatus of Figs.
XXXIIT to XL improvements are shown
in packing the valve-stem, applicable also 8¢
to the stem of any of the keys. Around the
keVy is a shoulder 94, and the disk ‘95 bears -
against the same, with a packing-ring 90
interposed, and has-means, for pressing it
against the shoulder. Further,astuffing-box.385
is formed by and between the disk 95 and the
follower 97 around the valve-stem. , Thisfol-
lower could be screwed or: otherwise forced
‘down directly on the disk 95, thus tightening -

at one operafion the stuffing-box and the go -

packed jointat96. - 1t is advantageous, how-
ever, to serew this down. indireetly by means -
of a serew-cap 98 or other holding means
“having a swivel connection with the follower, . -
amid this latter is held from turning by any 95
“suitable means—as, for example, making it.
and: the disk 95 with hexagonal or other an-
‘gular or irregular figure and having them q%
in correspondingly - shaped sockets. With
‘this arrangenient the turning of the key has 100
ho tendency to loosen the stuffing-box. The"
follower held from turning and provided with
a swiveled screw-cap could be used in other
connections—as, for. example, with a’ nut'in
place of the disk and packing-ring. -~
" Referring to Fig. XLI, the sand-trap valve
"H' is carried by a rod 83, passing throngh a
guide 85, supported in the sand-trap by arms,
80 as not to interfere with the passage of wa-
ter and sand, and also through a stuffing-box 110
‘86, and it is operated through a connection
with operating-lever7, said connsction con-
sistirig of a pin 87 on ‘the rod 83, working
through a slot in an arm-88 of lever7. In
the filtering position the sand-trap valve1s 115
held open, as shown. When the valves D
and E are thrown over to change the current
for washing, the rod 83 is forced down and .
‘the valve IV ig ‘made to close the sand-trap |
outlet. e - 120
In conformity with the requirement of the |
Patent Office for division certain claims to,
‘the valve arrangement of Figs. XXXIII to
XTI, have been made in a divisional applica-
tion—to wit, in my application, Serial No. 125
642,143, filed as a continuation hereof June -
24, 1897. . - . T . S
"I claim as my invention or discovery—
1. The combination with a filier, and cur-
rent-revérsing valves having ecircumferen- 130
tially-disposed ports in the key portion.of
said-valyes, of a filtered-water valve which
is arranged to put the filtered-water outlet
| or bottom of the filter in communication with .

105 .
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.18 also permitted or insured during their re-
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a house-pipe when said valve is in one posi-

tion and with a waste-pipe when it is in an-

other position and which has a port-control-
ling connection with said current-reversing
valves so that its waste position is insured

when these are in' the washing position and

turn to the filtering position, substantially as
described. | | -

2. In combination with a filter, and cur-
rent-reversing valves having distinet sets of
circumferentially - disposed ports in the key
portion of said valves, a filtered-water valve
which is arranged to put the filtered-water
outlet or bottom of the filter in communi-
cation with a house-pipe when said valvs is
In one position and with a wastetpipe when
1t is in another position and which has a port-
controlling connection with said current-re-
versing valves so that its waste position is
insured when these are in the washing posi-
tion and is also permitted or insured during
their return to the filtering position, substan-
tially as described. | |

5. The tombination with a filter, and cur-
rent-reversing valves therefor, of a filtered-
water valve which is arranged to put the fil-
tered-water outlet or bottom of the filter in
communication with a house-pipe when said
valve i8 in one position and with a waste-
pipe when itis in another position and whicht
has a port-controlling connection with said
current-reversing valves whereby the waste
position of said filtered-water valve is insured
when the first-mentioned valves are in the

washing position, the said filtered-water valve
being movable independently of them when .
‘these are in the filtering position, and Provi-

sion being made against the careless move-
ment of said filtered-water valve to the house
position in restoring the. current-reversing
valves to the filtering position, substantially
as described.

4, The combination with g filter, and cur- .

rent-reversing valves therefor, of a filtered-

- water valve having & butting or loose con-

50

55
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communications established through the fil- |

nection with the first-mentioned valves ar-
ranged to shift automatically the said fil-
tered-water valve to the waste position, leav-
ing it to be returned independently, subistan-
tially as deseribed. = P

9. In combination with a filter, a valve ap-
paratus arranged at onc end of said filter and
comprising current - reversing and filtered-
water valves of the rotary -key class pro-
vided with circumferentially-disposed ‘ports
and turning in a compound casing in one
piece-of metal with supply, waste, house and
filter passages formed in said casing) a valve-
controlling connection being provided be-
tween the filtered - water and the current-
reversing valves, and said valves being so ar-
ranged that the house-passago may be opened

only when ‘the current-reversing valves aro

in the filtering position and that such open-
ing may be cffected independently of the

| ter by the said current-reversing valves, sub-

stantially as described. | .
6. In combination with a filter, a valve ap-

-paratus at the end of said filter comprising

current-reversing and filtered-water valves of
the rotary-key class provided with sets of cir-
cumferentially-disposed ports in a compound
casing in one'picce of metal with supply-pas-
sages extending from one outside opening to
different valve-seats, waste-passages leading
from different valve-seats toonc outside open-

1ng, filter-passages with outside openings, and

a house-passage leading to an outside opening
from a valve-seat from which a waste-passage

extends, substantially as deseribed. .
- 7. In combination with a filter, a valve ap-
paratus arranged at one end of said filter com-

prising current-reversing and filtered-water
valves composed of rotary keys with circum-
ferentially-disposed portsin a compound cas-
Ing in one piece of metal with supply, waste,
house and filter passages formed in said eas-
ing, said filtered-water valve being formed in
a separate key from the current-reversing
valves and having with the latter a port-con-
trolling connection which is arranged to per-
mit the independent operation of the filtered-
water valve when said current - reversing

~valves are in the filtering position, substan-

tially as described. *
S. Incombination with afilter, an elongated

filter at rightangles to the axis of the latter
and comprising eurrent-reversing and fil-

tered-water valves composed of rotary keys

provided with circumferentially - disposed
ports in a compound-valve easing in one piece
of metal, said keys ‘being transverse to the
length of said casing and said casing being

provided in addition to other passageswith a.

branched waste-passage one branch of which

extends from the waste-opening at one end of -

said casing to an adjacent valve-seat while

the other branch extends fromthe same waste-

opening over a valve-key to the seat of a key
nearer to theé other end of said casing, sub-
stantially as deseribed.

J. In combination with a filter, a valve ap-

baratus at one end of said filter comprising

rotary keys with threo sets of circumferen-
tially-disposed ports and a compound casing
in one piece of metal with valve-seats and
passages as follows, namely supply-passages

leading directly to two scats from an outside

opening, waste-passages leading from two
seats to an outside opening, house and filter
passages each leading from a valve-seat to an
outside opening, and a p..ssage for connecting
two valve-seats with each othér, substantially
as described. T

10. In combination with a filter, a valve ap-
paratus at one end of said filter, comprising
a rotary-key portion with filtered-water ports
in addition to two scts of circumferentially-
disposed current-reversing ports and a com-
pound casing in one picce of metal with key-
seats and passages as follows, namely st p-

70

/5

8o

go

95

valve apparatus arranged at one end of said-

100
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120

125

130
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o 'pljr-paéééges Ilea,di_rl-g_'dir;'ﬁrgtly;té the seats be-

longingto both sets of current-reversingports -
. oris

" from an outside opening, waste-passages lead-

. ing from both said seats to an outside open-
5 ing, filter-passages leading to outside open--
‘ings, one from each of said seats, and g house- -

' passage leading from the seat. corresponding

. water ports being arranged for closure of the

ro. house-passage when' the current-reversing
. ports arein tlie washing position and for open-

ing the honse-passage independently of the

- curient-reversing ports when these &re in the

. filtering position, substantially as deseribed.
ig .11, Two filter-chambers having their bot-
~ toms eonnected with each other, in combina-
tion with supply, waste and house pipes, cur-
 rent-reversing valves-controlling the connec-

- tion of the tops of the chambers withthe wa-

20 ‘ter-supply ‘and wasteé alternately, and a fil-
- tered-water valve having. ports: arranged to

" pately, the said house-pipeleading from said

. the filter
.seribed.

19, Tio filter-chambers having their bot-

30 with the filter-passages of current-reversing

‘valves; in combination with *said current-re-
versing:valves drranged. to control the con-
nection.of 8ajd passages with the supply and

mination of passages from the bottoms. of

"~ oth chambers and also of two additional pas-
sages leading from said valve-to waste and |
house respectively, said filtered-water valve

~ being provided with-movable ports fordeliv-.
ering the waterfreui the fllter-chambers to-

" gither of said additional pissages, substan-.

tially as‘described. . -

.13, Incombination with. h,
“bers, current-reversing valves having sepa-

‘spectively at- the terminations of filtet and
- supply and waste passages, and an additional

. __ Val.?e in One Of j“i_id Bep&?atﬁ Waste_pasaages
for controlling "1t .independently, ‘substan--

so tially as described. .

.. bers,otrrent-reversing valves, a filtered-wa-

oy awaber valve seated at the terminations of house’

Lo [ 8 L]
L 1

- T and waste as well as of filterpassages, thesaid
35 houseand waste passages terminating atsepa-
rate openings in the valve-seat, and an addi-
 tional valve in the said waste-passage, sub-
- ptantially as described. L

15. In a two-chamber filter hawng valties,

6o which in one position direct water 8o that
both chambers are filtering and in other po-
sitions so that each chamber is washed with

filtered watér frofa the other chamber, in com-

 Dbination with the connected filter-chambers
65 A and B, of valves of -the aforesaid deserip-.
 tion connected for joint operation by means
 which allow.an independent motion and ar-

. ; ’

. chambers; substantially as de-

waste, and a filtered-water valve at the ter-

witha ﬁlﬁef‘pf twocham-

rate waste-passages and being arranged re-

14, In combination withafilterof two cham:

-

W 1 ar Topte. g | chamber A, substantially as described. . .
with the Tfiltered-water ports, said filtered- |

.ranged when shifted together from the posi-
“tion in which both cham_be_'xz ‘

_cause chamber A to be washed with.filtered
water from chamber B 'and when shifted ‘in
‘part énly from said position - to cause cham-

are filtering to

18

o

ber B to be washed with filtered water from

- 16, Incombination witha filter of two cham-

rent-reversing valves arranged to control the

passagés leading -to the tops respectively of
' said chambers, and a filtered -water valve .
“which is arranged to direct the filtered water

to house when in one position and to a waste-

-passage when in another position and which

has such a port-controlling connection with

said current-reversing valves as insures the
waste connection in washing while allowing

‘bers connected at the bottoms, connected cur- -

8o -

an independent motion when the cusrent-re- -

versing val

3

_—

“thic fuoy -space ainl $0 bear upon the N
ing casing with a packing-ring between .the

. 20. The combination w )
| its casingy of ‘a non-rotatable pressure-held
1 disk of greater diameter than the valve-key
arranged to close the key-space and to bear
-upon the surrounding casing with a packing-
‘ring between the disk and. casing, a follower
held from turning by positive means as op-
posed to'mere friction, a stuffing-box between.
‘the follower and disk, and a holding means
‘having a swivél connéetion with said

bers having the boftoms-connected, current-

,-,l- ‘.

reversing valves, arranged to control the pas--

ses ‘are in the filtering position,
d- ral -gubstantially as deseribed. - .-~ o
. register with the house and waste pipes alter-.|
4
. filtéred-water valve independently both of
25 the waste-pipeand of the connection between |

17. In combination with a filter of W0 cham- .

9e

sages leading to the tops respectively of said

‘chdmbersand composed of separate keyshav-
| ing with each.other a connection for conjoint

r
- 4
.

operation while allowing an independent mo-

‘tion, and filtered-water valves one or more of

which have such a port-controlling econnec

lowing an independent motion when the cur-

95 °

| tion with said current-réversing valves as in-
' sures the waste position in washing while al-
- I00.
‘rent-reversing vaives are in the filtering po-
-gition, substantially a8 described:

|

.18, The combination with a valvi -ke-jr-'a,nq. |
its casing, 6f & packing around the valve<

‘gtem, & larger packing at the mouth of the
valve-casing, a pressure-held disk interposed
between the said two packings, a follower ar-
ranged beyond the valve-stem packing, and’
| means which engagethe said casing and press

the said follower inward, the. pressure being

transmitted by the follower to the disk
‘through the said valve-stem packing, sub-'.

stantially as described.

- 19, ‘The combination with a valve-key,.and
‘its casing, of a pressure-held disk of greater

diameterthan the valve-key arranged to close
Surr{).ﬂlld-

disk and casing, a follower, a stuffing-box be-
tween the follower and disk, and holding
means extending from the follower to the cas-

F

105 .
110
115

120

ing and having a swivel connection with said -

fellower, substantially as described.

ith a valve-key, and

_ follower,
substantially as dQSpri_bed. S

xz5
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~21. The combipation with a valve:key, a | and a granular filter-bed partly filling the fil--
closure for the key-space, a follower held from | ter-chamber, and current-reversing valves, a
turning by positive means as opposed to mere sand-trap communiecating with said chamber 70
friction, a stuffing-box between the follower | above the filter-bed and provided with a pas-

5 and closure, and a holding means having a | sage leading back to the filter-bed, and an
swivel connection with said follower, substan- automatic valve for said passage arranged to
tially as described. ‘be opened and closed-automatically in chang-

22. In combination with a filter-chamber, ing the current from the washing to the filter- 75
and a granular filter-bed partly filling the | ing direction and the reverse, substantially

1o filter-chamber, and current-reversing valves, | as described, |
4 sand-trap communicating with said cham- 30. In combination with a filter-chamber,
ber above the filter-ped and provided with a’'| anda granular filter-bed partly filling thesaid
valved passage leading back to the filter-bed, | chamber; and current - reversing valves, a 8o
substantially as described. sand-trap communicating with said chamber

15 24. In combination with a filter-chamber, | above the filter-bed and provided with a pas-
and a granular filter-bed partly filling the | sage leading back to the filter-bed, and an
filter-chamber, and current-reversing valves, | automatic valve for said passage arranged to
a sand-trap communicating with said cham- | be controlled au tomatically by the water-cur 8z
ber above the filter-bed and provided with a rent, substantially as described.

. 20 passage leading back to the filter-bed, said 51. In combination with a filter-chamber,
trap ‘and passage arranged for the automatic | and a granular filter-bed, and current-revers-
return of the sand from the trap to the filter- ing valves, a sand-trap for the washing-cur-
bed, substantially as described. | | ren’ provided with a passage leading back to go

24. In combination with a filter-chamber, | the filvci-bed, and an automatic valve for said

25 and a granular filter-bed partly filling the fil- passage, substantially as deseribed.
ter-chamber, and current-reversing valves, a 32. In combination with a filter-chamber,
sand-trap arranged between the fresh-water | and granular filtering material, a sereen, and
inlet and wash-water outlet and the filter-bed, |-amore coarsely perforated screen-supporting 9g
substantially as described. - sheet roughened or indented to form support-

30 25. In combination with a filter-chamber, ing-points,said plate being perforated at short
a granular filter-bed partly filling the said | infervals over its whole area.and -being up-
chamber,and current-reversing valves,asand- | held by the edges above the bottom of the fil- |
trap arranged within the said chamber and ter-chamber, substantially as deseribed. 100

- communicating with the said ehamber above - 33. In combination with a filter-chamber,

35 the filter-bed and provided with a passage | and granular filtering material, a screen of

" leading back to the filter-bed, substantiall y | perforated sheet metal, and a more coarsely
as described. - perforated screen-supporting sheet indented

26. In combination with a filter-chamber, | or ron ghened, said plate being perforated at 15

-and a granular filter-bed partly filling the fil- short intervals overits whole area and lieing

40 ter-chamber, and current-reversing valves, a | upheld by the edges above the bottom of the
sand-trap communicating with said chamber Ailter-chamber, substantially as described. -
above the- filter-bed and.provided with a |- 34. In combination with a filter-chamber .

- valved passage leading back to the filter-bed, | provided with granular filtering material sup- 110

- the fresh-water-inlet port being arranged poried by a screen and having a filtered-wa-

45 above said trap so that thé water to be filtered ter outlet below the said screen, a sand-trap
passes through the trap, substantially as de- | below the filtered-water outlet, and defleetors
seribed. ' ) { Whose upper surfaces arc above the said trap

27. In combination with a filter-chamber, | an‘l below the said outlet and arc arranged 113
and a granular filter-bed partly filling the fil- to deflect the current horizontally across and 1

50 ter-chamber, and current-reversing valves, a | albiove the said trap, substantially. as de- 4

. sand-trap communicating with said chamber | seribed. | | -
above the filter-bed and provided witha pas- | 35. In combination with a filter-chamber,

sage leading back to the filter-bed, and a baf- | granular filtering material, and current-re- 120
fle above said trap, substantially as described. | versing valves, a screen interposed between

55 28. In combination with a filter-chamber, { thesaid material and the wash-waterinletand

~and a granular filter-bed partly filling the fil- | filtered-water outlet, and more coarsely perfo-
ter-echamber, and current-reversing valves for | rated sheets on opposite sides of said sereen,

controlling the flowof water through the said | each sheet’ being roughened or indented to 123
‘bed tomakeit self-cleaning, a sand-trap com- | formsereen-supporting points,and perforated
6o municating with said chamber above the fil- | at short intervalsoverits whole area, and the
- ter-bed and provided with a passage leading | two sheets with interposed screen being up-
back to thefilter-bed, a baffle above said trap, | held at the edges above the bottom of the fil-

- -and deflectorsaround the mouth of said fhap _ ter, substantially as described. - 130

- 36. In'combination with a filter-chamber
provided with a granular filter-bed supported
ibyascreen and a sand-trap below said screen,
‘and also provided with a.filtered-water out-

arranged to deliver horizantally the water en-

65 tering the trap from the filter-camber, sub-
stantially as described. | L
29. In combination with a filter-chamber,
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let above the sand-trap and beloyw the said

screen, deflectors.at different levels betwéen .
the outlet and the sand-trap, namely an over-.

hanging deflector next the outlet whose un-
- der surface is arranged to defleet thé rising
water horizontally outward and deflectors

‘nearer the said trap whose upper surfaces are.

arranged todeflect the descending water hori-

zontally inward aecross and above the said -

sand-trap, substantially as described. . |

B A Hiter- chamber provided below the |

- granular filter-bed with a water-outlet port,

tially as-described.

20

and a sand-trap below said port, and deflee-.
port

tors intermediate the sand-trap and said
and-also.above said. port for proteeting the
trap'against direct water-currents, ‘substan-

- 38. In combination with a filter-chamber,

and filtering material, a closed coagulant-

chamber, a valved waste-passage from said

chamber, and a valved passage outside the co-

agulant-chamber conpecting said waste with

30

a supply of flush-water, the valves for said

-passages being outside the fresh-water-sup-

ply pipe, substantially as described.

. "89. In combination with a filter-chamber,

“and filtering material, a closed coagulant-

chamber, a valved feed-passage from -said

chamber, & valved waste-passage from said
chamber with its inner end at a point.above

-gaid feed-passagetand a valved passage con-
- necting said wagte with a supply of flush-wa-

ter, substantially as described.. -

35

. TBer so as to form an air-space
40

40, In combination with a filter-chamber,
anid filtering material, a closed coagulant-
‘chamber, a valved feed-passage, and a-valved
circulation-passage, both passages terminat-

ing atabout or below the middle of said cham-

stantially as described..

41, Tn combination with a filter-chamber,

and filtering material, a closed coagulant-

- 45 Ingat _ |
"7 Der 5o as to form an air-space therein, the
below the cirecula- |

50

_ums, substantially, as described. . |
filter-chamber,;.

. ‘chamber, avalved feed-passage, anda valved

circulation-passage, both passages terminat-
ing ataboutorbelow the middle of said cham-

. feed-passage terminating _
tion-passage 0 as 1o form unbalanced col-

I -

492, -In combination with a

and filtering material, ‘a closed coagulant-

- chamber, a valved feed-passage, a valved eir-’

55

culation:passage, and a-valved waste-passago,

both the' latter terminating at the middle
portion of th@*Qhambel‘.;-stlbstanﬁally-' as de-

seribed. . |

43, In-eoimbinatio n.with a ﬁlter-e~11amber;

60

65 nectin
* _gubstantially as desecribed.
44, 'In combination with a

and. filtering material, a closed coagulant- {
. chamber, a. valved feed-passage, a passage

communicating with said chamber at a point

above the feed-passage and at a suitable dis-
toleave
an air-space, . and a valved fresh-water pas:
age both con--

‘tance below thé top of the chamber

sage and _

and a valved waste-pass
necting with said second-m entionéd passage,

1

| higher level than said feed-passage

il

therein, sub-

el —

13

1 ) | | » | r' : -I . ‘I .- | I Y- ’ . :
“and  filtering. material, a / closed coagulant-

chamber, a valved feed-passage, a.valved

‘waste-passage connecting with said chamber,
“and a valved fresh-water passage outside the

coagulant-chamber connecting with the said
«hamber- and with said waste-passage, the
sagesbeing outside of thef resh-water-supply
pipe,.substantially as described. = |

-valves:for said, feed, waste #and supply pas--

75

45. Tn combBination withf-a,jwa;tert-sﬁiiﬁl}'f |

a closed coagulaﬁt-chambe_r, a valved feed-
‘passage at the base of said coagulani-cham-

eircnlation-passage. opening at one end into

said pipe at the base of said chamber ‘at a .
and ter--

‘minating above said feed-passage within the

pipe, a filter-chamber, and filtering material,

80_

ber between it and said pipe, and a valved

_coagulant-ehamber at about the middle there- .

of, substantially as described. ,
_ 46. In combination with a filter-chamber,
and filtering material; a closed. coagulant-
chamber, a valved feed-passage, a valved cir-
culation-passage, a valved coagulant-waste
passage,

said waste- _
water, substantially as described.

. 47. In combination with a filter: {?h'ambef,-

sage connecting the said waste with a supply

- geribed. o T
48. -In eombination with a-filter-chamber,

sage, and a valve or. key having ports for
both passages arranged to-open. the feed and
circulation passages together and to close

feed-passage for variable-pressure feeding,
gubstantially as deseribed. =~ . S
"49. In combination with a filter-chamber,
and filtering material, a elosed coagulant-
chamber, a feed-passage, & coagulant-waste
passage, and a valve or key having.feed and

when the waste-passage is closed and to open
the latter when the former is closed, substan-
tially as deseribed., - o I

50. In combination with a fiiter-chamber,
and filtering material, a’ closed coagulant-

+

chamber, a féed-passage, & circulation-pas- .
aud a valve

‘sage, a coagulant-waste passage,
.or key having ports for circulation feed and
for said waste, substantially as deseribed.
51. In combination with a filter-chamber,
and filtering material, a closed coagulant-

a feed-passage, & circulation-passage, & CO-

having ‘a relief-port and ports for circulation
the: circulation - passage .is closed, substan-
tially as described. ~ - |

filter-chambet, |

1
-
[

59.' In combination with a-filter-chamnber,

Yo ; . o L Ll -F '
. 1 - . L = . -
LY W [ 1 . - .
. - . -

- e 2 .

. —_ -

relief ports arranged to open the feed-passage.

foed and: for opening the feed-passage when

90

and a valved passage between the
passage and a supply of flush- .

. hamber, 95
and filtering material, a closed coagulant--
chamber, a coagulant-waste passage, & pas-

of flush-water, and a valve or key havingre-.
1 lief and flushing ports, substantially as do-

100

“and filtering material, a closed codgulant-
Qh&lllbet',' a fﬁedfpassage} 8 C-il‘(}ﬂlation-paSL _‘

10§

qaid ecirculation-passage while opening the .

110

II3

120

.1:25

chamber provided with a confined-air space,

agulant-waste passage, and a valve, or key

130

e
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" and filtering material, a closed coagulant-
chamber, a feed-passage, a coagulant-waste
. passage, a flush-water passage, and a valve or
key having feeding, relief and flushing ports,

5 substantially as described : o

~ 53. In'ecombination with a filter-chamber,

-and filtering material, a closéd coagulant-

‘chamber, a valve or key, a feed-passage be-

tweenthesaid chamberand the valve, a fresh-
1o water passage between the filter-supply and

the valveor key, a waste-passageleading from

the valve or key seat, and an additional pas-:

sage between the key or valve and said cham-

ber, said key or valve being provided with
' 15 circulation -feed, relief and flushing ports,
substantially as described.

54. In combination with a filter-chamber,
and filtering material, a closed coagulant-
chamber, a valve or key, a feed-passage be-
20 tween the said chamber and the valve or key,

a fresh-water passage between the filter-sup-

ply and the valve or key, a coagulant-waste

passage leading from the valve or key seat,
and an additional passage between the key or
25 valve and said chamber, said key or valve be--
ing provided with variable-pressure-feed, cir-
culation-feed, relief and flushing ports, sub-
stantially as described. - :
- 900. The herein - described self - cleaning

30 granular-bedfilter with co‘agulant-supply,th'ﬁ |

same comprising afilter chamber or chambers
with granular filter-bed therein, a valve ap-
paratus comprising mechanically-connected
current-reversing and filtered-water . valves
35 withindependent control of the filtered water

when the current-reversing valves are in fil-
tering position and an integral com pound cas- |

ing with supply, waste, house and filter pas-
Sages, and -a coagulant-chamber connected

o withthe conduit between the fresh-water pipe
and said chamber, and provided with a com-
pound valve and casing having feed, waste
and flushing passages and a key with feed,
relief and flushing pc ots, substantially as set

45 forth,. - - , N |
96. Incombination with a filter of two cham-

bers provided with current-reversing valves

and filter-passages therefor connected with |

~ the tops of said chambers and also provided
50 with a passage between the chamber-bottoms,
4 valve in said last-named passage having

a butting or loose connection with said cyr- |,

rent-reversing valves, substantially ag de-

scribed. | o
55 o7. Incombination with a filter of two cham-
- bers provided with cu rrent-reversing valves
and with waste and filter passages therefor,
the filter-passages being connected with the
{ups of said chambers, a valved passage sepa-
00 rate from the waste of said current-reversing
valves arranged within the same casing as
said current-reversing valves between the bot-
~tom of one chamber and the -filter-passage
leading to the top of another, substantially

- 65 as described. : |

- 88, Incombination with a filter of two cham-

bers provided with current-reversing valves'|

ing, substantially as desecribed.
60. Incombination with a filterof two cham-

ter clear, sybstantially as deseribed. .

| and with waste and filter passages therefor,

the filter-passages being eonnected with the
tops of said chambers, a valved passage Sepa-
rate from the waste of said current-reversing-

valves arranged within 'the same casing as

sald current-reversing valves between the bot-

tom of one chamber and the top of another,

and a valved passage also within said casing
between the bottoms of said chambers, sub-
stantially as deseribed. o .
59. Incombination with a filter of two chani-
bers provided with current-reversing valves
and with waste and filter passages therefor,
the filter-passages being conneccted with the
topsof said chambers, a passage separate from
the waste of said current-reversing valves be-
tween the bottom of one chamber and the top
of the other, another separate passage be-
tween the chamber-bottoms, and a valve ar-
ranged to control both said separate passazes
by closing the one in opening the other, said
passages being all within the same valve-cas-

bers provided with current-reversing valves
and with waste and filter passages therefor,
the filter-passages being connected with the
topsof said chambers, a passage separate from
the waste of said current-reversing valves be-

tween the bottom of one chamber and the top
of the other, another separate passage be-

70

75

80

90

95

tween the chamber-bottoms, a valve arranged .

‘tocontrol both said separatc passagos by elos-

ing the one in opening the other, an addi-
tional valve in the passage between the cham-

100

ber-bottoms, and additional waste and hotise "

passages {erminating separately in the seat

of said last-named valve, substantially as de-

scribed.

¥ {33

61. The combination with a valve-kay,and

1ls casing, of a pressure-held disk of angutar
orirregular form and of greater diameter than
the valve-key arranged to close the key-space

and to bear upon the surrounding casing with

a packing-ring interposed, said disk carrying
a stuffing-box for the valve-stem, substan-
tially as described. - - -
62. In combination with a water - suppl
pipe having an opening in the wall thereof, a
closed coagulant-chamber,a valve-éasing con-
nected by screw-joints directly with said pipe
and with said chamber so that the said ¢cham-

ber and pipe may communicate with each
‘other through the said opening in the wall of

Said pipe, and a valve in said casing outside
of said pipe so as to leave the bore of this lat-

63.% A closed coagulant-chamber provide
with a confined-airgpace, in combination with
a valved coagulant-waste passage, and means
for admitting Tresh water tosaid chamber by
the passage through which said waste-passage
communicates with said chamber, substan-
tially as deseribed. _ | |

64. A closed coagulant-chamber provided
with a confined-airspace, in combination with
a alved coagulant-waste passage, and means

11O

y 115

I20

12§

130
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stantially as deseribed. -
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for admitting fresh water to said chamber by

the passage through which said waste-passage
communicates with said chamberand for sup-
plying flush-water to said waste-pagsage

- 65. A closed ,eoagulant-chmﬁber 'pf_éxfided

with a confined-air space, in combination with

o valved feed-passage, and a valved passage

outside the. coagulant-chamber for running

fresh water to waste from the vicinity of said '

food-passage, substantially as described.
6. A closed coagulant-chamber provided
with a confined-alrspace, in combination with
a valved feed-passage,
for running fresh water to waste from the vi-
cinity of said feed-passage, the valves for said
passages having an operative connection so
that one movement of the operator can close
ihe second-mentioned and open the first-men-
tioned passage, substantially as described..

67. A closed coagulant-chamber provided
 with a confined-airspace, in combination with

a5 valved coagulant-waste passage, means for

admitting fresh water to said chamber by the

passage through which said waste-passage
communicates with said chamber, and &
valved passage for- running fresh water to

waste from the vicinity of sald passage, sub-

stantially as described. |

63. A closed coagulant-chamber, in combi-
~ntion with a valved coagulant-waste passage,

means for admitting fresh water tosaid cham-

ber by the passage through which sald waste-

. LT

passage communicates vith said chamber,
and a valved passage for running fresh water

~ towaste from the vicinity of said passage, the

valves for said passages having an operative

“connection, substantially as described.

40

45

50

*39. A closed coagulant-chamber,
nation with a valved feed-passage, a valved

coagulant-waste passage communicating with
inner end-
of said feed-passage, means for admilting

said chamber at a point above the

fresh water to said chamber by the passage
through which said waste-passage com muni-

cates with said chamber, and a valved pas-

sage for running water to waste trom the. vi-

cinity of said feed-passage and the passage
through which the said coagulant waste com-
municates with said chamber, substantiaily

as deseribed. - - |

70. A elosed eognglilant—chambél*, in combi-

nation with a valved feed-passage, a valved
coagulant~waste passage communicating with

said chamber at a point above the Inner end
passage, means for admitting

of said feed -

fresh water to said chamber by the passage
through which said waste-passage communi- |

cates with said chamber, and a valved pas-

saze for running water to waste from the vi-

cinity. of said foed-passage and the passage

sub-

and a valved passage

in combi- .
the house-passage while

returning
“and the terminal openings of the house and
waste passages being arranged to register al-
ternately with a filtered-water

1

through which the said coagulant waste com-
municates with said chamber,
‘said passageshavinganoperative connection,

the valves for

substantially as described. ) |

71. A filter - chamber provided below its
granular filter - bed with a sand - trap and a
water-outlet above said trap, and having also
a fitting M composed of _ '
largement 42 with the outlet-holes 41 in said
enlargement and a further-enlarged top 39

~which overbangs said holes, substantially as

described. | .
72. A filter- chamber, provided below its
orgnular filter - bed with a sand -trap and a

an overhanging en-

"o

15

water-outlet above said trap, and deflectors
37 intermediate the said outlet and trap and-

having also a fitting M composed of an over-
hanging enlargement 42 above said deflectors

with.the outlet-holes 41 in said enlargemen?

and a further-enlarged top
hangs said holes, gubstantially as described.

73. In combination with a water - supply
pipe, a filter-chamber, and filtering material,
a closed coagulant-chamber, a valve-casing
with passages therein screwed to said pipe at
the side thereof so as to leave the pipe-bore
cloar and to the bottom of said coagulant-

chamber and having a pipe extension up into

said chamber, and a valve-key in said casing

for controlling the passages between said pipe

and coagulant-chamber, substantially as de-

scribed. | :

74. In combination with a filter, & valve
apparatus comprising a supply - passage, &
house-passage, filter-passages, and a waste-
passage together with current-reversing and
filtered-water perts mechanicall

posed inthe movable keypo rtion of thevalve
apparatus, said ports being arranged to close
the current-revers-
are in the washing position and are
therefrom to the filtering position,

ing ports

port when tie
current-reversing ports |
position, substantially as described.

75. A valve-casing provided with a non-ro-
tatable disk forclosing the key-chamber, and,

*

a rotatable coupling engaging said casingfor

clamping said disk, the Jatter carrying a
stuffing-box for the valve-stem and being held
from rotation by positive means, substan-
tially as desecribed. SR
_In testimony whereof I affix my signature
in presence of two witnesses, . | |
S  JOS.T. MANNING.
Witnesses: o |
| PHILiP MAURO,
" RRECE LEWIS.-
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