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UNITED STATES

OV 1‘1 WANN

P—ATENT OFFICE.

NE H, JR., OF ]"IIILADPLT’IH‘\ I’F\NSX LVANTA.

DOUBLE FILTER.

s'PECIFiCATIGN forming part of Letters Patent No. 629,942, dated August 1, 1899,
Applicution filed .Sep.texlnbevr 30,1898, SerialNo, 692,277, (No model.i

o all whone (& niaty cneeriv:

Be it kuown'that I, Louis WAN\Lh, Jr,a
citizen of the United btates, residing at *hila-
delphia,-in the county of Philadelphia and
5 State of Pennsylvania, have invented certain
new and useful Improvements in Double Fil-
ters, of which the following is a specification,
referenee being had H1cxem to the accom-
pcmymw drawm«rs

The objeet of my invention'is to eoubtmct
a double filtér by coupling two single fillers
.with the necessary pipes and valves for the
_purpose of filtering the water twice and to
“wash out each Mfm separately with filtered
‘15 water from the other filter. I further com-

‘bing my double filter with one or two wud-
catchors, as specified and described in my
‘application for: Letters Pitent filed Septemn-
ber 6, 1808, under Serial No. 690,333, for the
20 purpose of separating the mud and- other
-heavy matter from the water before :Lllowmnr

it to enter the filter.
A further object of my {nvention relates to
the peeuliar construction by which one of the
‘25 filters.can be thoroughly eutoft from the other
-and the mud-catcher for-the -purpose of re-

pairs, at the same- time allowing the supply-

* of filtered water through the obher filter,

I attaln these obJects by the construction’

30 1llustrated in the acoompanynw drawings, in
which-—

Figure 1, Sheetl, is i vemcal section show-

ing the veneral ar 1'annremeut of the double

filter and its combmation with a mud-catcher.

35 This Fig. 1 being, merely a diagram of the
“total arnuwement does not show any details

-of the constmcmou bat simply indicates thé |

various parts, as sedmons of the filters, per-
- forated platesin the filters and mud- catchu
40 the body ‘of the lattur, the pipes, anil leVLS
The' filling material of the filter is omittedin
* this Fig. 1 [and only the top lines of the ,sm(rle
layers shghdy indicated.  Fig. 14, Sheet 2,

- a vertical section t]uou(rh one of the wupled
-45 filters, showing all th details of constr u(,-
tion, part: of- whlch are omitted in Fig.

Tig. 5,
XX, Sheets 1and2 , showing the ring-shaped

_ dlstnbullnrr st',xalner in thu upper compart-
56 mentsof the filters. Fig. 6, Sheet 3, is a per-

%pectl ve view of one of thu;e stramers e’ and
Fig. 7 bheet. 3 is a part tial side elevatlon and

+

Sheeti 3, is a horizontal section-on lme_

p(u'nal section of one of theso &lmm s ¢
both views being drawn to 2 larger sealer
IMig. 2, Sheet 1, is.a top- view; I.f ig. I’, Sheet 1,
a front view of the str: viners discharging the
water into or drawing the same from the two
lower compartments of the filters, drawn to
thesamescaleas Figs. 6and 7, shee! 3. Figs.
8 to 23 on Sheets 4, 5, 4, ind 7 are diagrams
showing the various ways in which and the
various purposes fovr w hick the double filter
can be used,as will be explained farther on,

Similar lelters and figures refer to similavy
parts throughout the ~evual views,

The doable filter consists of two single sec-

tional filters A and’ B, coupled Eogeihel by~

means of pipes and valves and connected
with one or two mund-catehers, only one of
which is shown at one end in Fig. 1, while
the other-can be connécted to the pipe P,

6o

The wud -catcher bemfr thoroughly de- -

seribed in my application for Letters Patent
for the same filed September G, 1828, under
Serial No. 690,333, I desist from e\‘p](riuinfr
its working here for the purpose of showing
thev«mkmlr of the double filter and wx]lonly
allude to the mud-esteher., 1 therefore as-
sume in the following descnpmon that all
water entemwtl1vou<rh the pipe D’ has passed
through the mud- ca.tchex' :
D is the bupply-plpe to the filters.

75

So

* G* G*is the nmm connection- plpe, with .

the valve 1. -
Df DS D D7 I* DY are the branch connec-

tions, with the valves 6 5 10 79 11

D* and D? are the by-pass p;pos \Vth by-
pass valves 4 and 4.

85

16 T2 and F7 E® are the main clean-out -

pxpes ‘wilh the cléan-out valves 22 and 23

IF* and ¥? are the de wn-out eonnecmons,b
“with the union 21,

Ftand I are the 10p branch ele,m-
with valves 2.and 3. '

FuFBEL 7 are the side branch clean- outs,
wl It valves 14 16715 7. - .

~DPand D3are thebottom outlets with valves
18 and 19,

DB DY and DV D21 are the house -supply
pipes, with valves 20 and 21. ;

D2and D®are the supply-plpe con nectmns,

‘with valves 12 and 13,

P® and P?®are the connection leturn -pipes
to the mud;catchers. :

90
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“der, and bolt.
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.the wire-gauze,

Jpanying drawings and not marked with let-

‘tion of the current of water is reversed for
-the purpose of washing
.clog up the hiolesin the perforated plate and |
‘wire-gauze at the top of the upper section of
' the filter in.such'a manner as to interfere
.with the cléanging
_-quire'the filter to be opened at comparatively

‘separate the mud and other heavy matter
- contained in the water by inserting a mud-

ormore rows of perforations.

¢*and ¢ dre the ring-shaped distributing-
strainers. » ..
€% ¢ ¢f el are the supply-strainers.

e e’ e ¢! are the clean-out strainers,

F® and F" are plugs. '

As the double filter can only be used when
the water enters the same under pressuore, be
it from the city-supply, elevated tanks, or
through other means, it is once for all as-
sumed that this pressure, being essential for
the working of the filtering apparatus, oxists,
and this pressure is alluded to in the follow.
ing part of the specification wherever it is
mentioned. ' . ' ' E

The single filters being essentially the same
as patented September 28; 1897, under No.
590,868, those details which have bHeen speci-
fied and explained there and which are not
essential to the construction of the double fil:
tersand which comprise the perforated plates,
the spiders, the bolts, and
the gaskets are merely shown in the aceom-
ters, and as these parts essentially belong to-
the compartments of the filters they will not:
be separately mentioned when the action of
the double filter is explained. The two fil-

single filter only in'a few points, viz: First,
the perforated plate, the wire-gauze, the spi-

are omitted at the top of the
uppersections; second,the ring-shaped strain-

section; third; the T-heads in the two other
sections are replaced by strainers of a differ-
ent shape, as shown in Figs. 2 and 3, Sheet 1;
fourth, the upper sections of the double. fil-
ter have three layers of filtering material in-

Experience havingshown thatin the single
filter patented September 28,1897, No. 590,868,
the mud and other heavy matter deposited
in the filtering matter of the upper section
through thie act of filtration when the direc--

out the filter will |

of the filter, and thus to re-

short intervals for the purpose of cleaning
this ‘perforated plate and the wire-gauze, I
have found it advisable toomit these aid to

cafeher between the supply-pipe and the fil-
ter,:. This mud-catcher forms. an essential
part of the double filter, as an aCCessory to
the same, for the purpose stated above. .
The ring-shaped strainers ¢° and ¢F consist
of tubular rings connected at one end to T’s,
1nto which the connection branch pipes D%
and D7-are serewed. On the inner and outer
circumferences these tubular ringshave one
In the present-

Instance two rows are shown both on the in- |

B A

620,942

ner and outer circumferences of the rings.
These ring-shaped strainers have the purpose
of distributing the water which.enters from
D¢ and D’ under pressure approximately
evenly over the surfaces of the upper layers

of the fillings of the upper compartments of

the filters. Another object of the rin g-shaped
strainers is that the water escaping from the
perforations of the same under pressure will
preventany mud or similar matter that might
not kave been retained by the mud-catcher
from clogging up the interstices in the filter-
ing-material of the upper sections of the dou-
ble filter, and thus allow the same to be car-
ried away through the uppeér clean-out
branches when the flow of the water is re-
versed for the purpose of washing out the fil-
ters as a whole or the upper sections alone

j0.
75
80

85

dnd the escape of these particles with the .

clean-out water,the perforated plateand wire-
gauze being omitted, which in the single fil-
ter referred to above formed an obstruction
to the proper escape of the same, - :

The strainers e8 ¢? 210 ¢i! gnd gl g6 o16 g17 are
constructed as shown in Figs, 24nd 3. They
are funnel-shaped,wider atthe mouth in hori-
zontal than in vertieal direction, eontracted
to a cirenlar section atthe other end, and pro-
vided with a thread for receiving the threaded
end of the pipes. ' The mouth. of these strain-
ersis provided with fine wire netting or gauze.
The purpose of these strainers e &9 g0 it isto
spread the water entering throu gh these over
the surface of the filtering material in the
twao lower compartments of the filters A and
B, while the strainers e o' ¢ 7 offer a wider
stirface to the water entering the same dur-

-ing the action of cleansing the sections. In

the strainers e® ¢® e.¢1! the fine wire netting

-or gauze' will foroe the water to escape in

fine threads, thus preventing the same of
moving the particles in the. upper layers of
the filtering materialt In the strainers et el
' ¢’ this wire netting or
pose to prevent any of the filtering material

toescape when thesections arebeingcleansed,

The filtering matepialin the upper seotions
A’ and B’ is composed: of three layers in the
present instance, experience having shown
that the two layers used heretofore were in-
sufficient. - -

lows: In sections A" and B’ the upper layer
consists of sharp quartzsand, the second layer
of ground marble, and the bottom layer of
Turkish emery. In sections A*and B?the up-
per layer consists of very fine bone-black and
the bottom ldayer of medium bene-black. In
section A® and BS the filtering material con-
sists of coarse bone-black. Tt is understood,
however,that the filtering material inay be va-

Q0

95

162

gauze has the pur-..

115 -

.. -"The filtering material is composed as fol- .

Iz2o

ried aceording to the conditions and chemical -

analysis of the water to be filtered. ' It is fur-

ther undérstood that loecal conditions may -

130

modify the distribution and location of the -

varjous valves and that in c'onsequencetheir
number may be inereased or decreased with-
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out affecting the general principle of the dou-
ble filtering apparatus.

To explain the action of the filter for the
various purposes it is intended for, the dia-
grams Figs. § to 23 on Sheets 4 to 7 show the

direction of the current of water through the’

pipesand filters by the meansof arrows. The
open valves are indicated by their respective
numbers and the closed valves by a heavy T
across the pipes: .

The operation of the filter for the various
purposes is as follows:

A, Fig. 8, Sheet 4: The valves 4 18 12 7 19
21 are open; the others closed. The water en-
tering by the supply-pipe D’ will pass through
the left-hand by-pass D*into the left-hand fil-

" ter A, will pass downward through the three

20

39
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compartments of filter A through the left-
hand supply connection D*?, the main conneec-
tion G® G* &, the upper right-hand branch
connection - D7 into the right-hand filter B,
downward through the same, and the supply-
pipe D D* to the house connection. For
the reverse of this action open valves 519 13
6 18 20 and close the others. In both these
cases the water will pass through both filters,
and thus be thoroughly filtered twice before
entering the house connections.

B, Fig. 9, Sheet 4: The valves 4 (or I and 6)
1512 13 19 3 23 are open; the others closed.
The water entering by the supply-pipe D’ will
pass through the by-pass pipe D* (or through
the valves 1 and 6) and the branch DS into

the left-hand filter A and downward through

the three compartments of the same, through
the supply connection pipes D D®* and the
bottom outlet-pipe D® into the right-hand fil-
ter B, upward through the three compart-
ments of the same, the clean-out pipes F® and
F*, and out into the sewer connection. For

the reverse of this action open the valves 5-

(or1and 7) 19131218222 and close the oth-
ers. In both these cases the water will be fil-
tered in one filter and wash out the other one
with thoroughly filtered water.

C, Fig. 10, Sheet 4: The valves 4 (or 1, 6,
and7)518201921are open; the others closed.
The water entering by the supply-pipe D’ will
pass through the by-pass pipes D*and D° (or
throughthe valves1,6,and 7) and the branches
Dfand D7into the filters A and B, downward
through the three compartments of the same
and one half out throungh the outlet D? and
supply D® D¥, the other half out through the
outlet D®and the supply D* D*. In thiscase
the water will undergosingle filtration in each
filter, and one part, passing filter B, may be
used for cleaning out the mud-catcher with
filtered water, while the part passing filter A
may supply the house with filtered water, or
vice versa.

D, Fig. 11, Sheet 4: The valves 4183127 3
23 areopen; the othersclosed. Thewateren-
tering by the supply D’ will pass through the
by-pass D?%, the branch supply Dfinto the fil-
ter A, downward through the three compart-
ments of the same, through the outlet D?, the

supply connection D) the main eonnection
G? 3 ¢/, the supply branch DY into the top
of filter B and out through the top clean-out
branch I and the clean-out pipe D®. For
the reversed action open valves 51913 6 2 22
and close the others. In both these cases the
water will undergo single filtration in one fil-
ter and will pass out unused to the sewer con-
nection. ’ .

E, Fig. 12, Sheet 5: The valves 4 (or 1 and
6) 18 12 9 15 23 are open; the others closed.
The water entering and passing through the
filter A D? D** as before, will pass up the main
connection G G?, through the branch connec-
tion D? into and across the middle compart-
ment B? of the filter B, through the branch
T, up the pipe F7, and out to the sewer con-
nection. For the reverse action open the
valves 5 (or 1 and 7) 19 13 8 14 22 and close
the others. In both cases the water will un-
dergo single filtration in one filter and will
wash off the surface of the filling in the mid-
dle compartment of the other filter with fil-
tered water.

- Tf, Fig. 13, Sheet 5: The valves 4 (or 1 and
6) 18 12 9 3 23 are open; the others closed.
The water entering and passing through the
filter A’ D? D, as before, will pass up the
main connection G® G?, through the branch
connection D% into the compartment B? of the
filter B, up through the compartment B’ of
thesame,the top clean-out branch,out through
F* to the sewer connection. In both cases
the water will undergo single filtration in one
filter, will wash off the surface of the filling
in the middle compartment, and the whole up-
per compartment of the other filter with fil-
tered water.

G, Fig. 14, Sheet 5: The valves 418127
15 23 are open, the others closed. The water
entering and passing through the filter A and
pipes D? and D™, as before, will pass up
through G® G®* G' D7 into the filter B, down
through the upper compartment B’ of the
same into the compartment B? through: F®
I, and out to the sewer connection. For the
reversed action open valves 5 (or 1 and 7)
19 13 6 14 22 and close the others. In both
cases the water will undergo single filtration
in one filter, wash out the whole upper com-
partment, and wash off the surface of the fill-
ing of the middle compartiment of the other
filter with filtered water. :

H, Fig. 15, Sheet §: The valves 4 (or 1 and
6) 18 12 11 17 23 are open, the others closed.
The water entering and passing filter A D?
D™ as before, will pass up g% through DY,
into and across the compartment B? of the
filter B, through F¥ F7, and out to the sewer
connection. For the reversed action open the
valves 5 (or 1 and 7) 19 13 10 16 22 and close
the others. In Doth cases the water will un-
dergo single filtration in one filter and will
wash off the surface of the filling of the bot-
tom compartment of the other with filtered
water. .

I, Fig. 16, Sheet 6:

The valvés 4 {or 1 and
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6) 18 12 11 15 23 are open, the others closed.
The water entering and passing through the
filter A, D? and D®, as before, will pass up
G3, through D', into the lower compartment
B%and through the middle compartment B?
of the filter B, through F% up F? and out to
the sewer connection. For the reversed ac-
tion open the valves 5 (or 1 and 7) 19 13 10
14 22 and close the others. In both casesthe
water will undergo single filtration in one fil-
ter, will wash off the surface of the filling of
the lower compartment, and wash out the
whole middle compartment of the other filter
with filtered water.

K, Fig.17, Sheet 6: The valves 4 18 12 717
23 are open, the others closed. The water
entering and passing through the filter A,
pipes D? and D?®, as before, will pass up G3
G? &, through D7, into filter B, through the
compartments B’ and B?, across B%, through
FY, up F7, and out to the sewer connection.
For the reversed action open the valves 5 19
13 6 16 22 and close the others. In both cases
the water will undergo single filtrationin one

filter, partial filtration in the other, and will

wash off the surface of the filling of the lower
compartment with water filtered through five
compartments.

L, Fig. 18, Sheet 6: The valves'4 (or1and
6) 18 12 9 17 23 are open, the others closed.
The water entering and passing through fil-
ter A D? D%, as before, will pass up G G* D?,
into and downward through compartment B?,
across compartment B® of filter B, through
FY, up ¥7, and out to the sewer connection.

- For the reversed action open the valves 5 (or
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land 7) 19 13 816 22. In both casesthe wa-
ter will undergo single filtration in one filter,
partial filtration in the other, and will wash
off the surface of the filling of the lower

compartment with water filtered through four |

compartments. ]

M, Fig. 19, Sheet 6: The valves 4 (or 1 and
6) 18 12 11 3 23 are open, the others closed.
The water entering and passing the filter A
D? D™, as before, will pass up G?, through D,
into the compartment B?, up through the com-
partments B*and B’ of the filter B, out through
F% and F%, into the sewer connection. For
the reversed action open the valves 5 (or 1
and 7) 19 13.10 2 22 and close the others. In
both cases the water will undergo single fil-
tration in one filter, will wash off the surface
of the filling of the lower compartment, and
wash through the two upper compartments of
the other filter with filtered water.

N, Fig. 20, Sheet 7: The valves 4 (or 1 and
6) 18121319 17 23 are open, the others closed.
The water entering and passing through the
filler A D? D™, as before, will pass through
D%, up D3 up through compartment B3 of fil-
ter B, through F¥, up F7, out to the sewer
connection. Forthereversed action open the
valves 5 (or 1 and 7) 191312 18 16 22 and close
the others. In both cases the water will un-
dergo single filtration in one filter and will

wash out the lower compartment of the othei
filter with filtered water:.

O, Fig. 21, Sheet 7: The valves 112 13 18
19 2 3 22 23 are open, the others closed. The
water entering by the supply D’ will pass
down throngh G’ G? G?, will branch off through
the two supply connections D* and D', up
through D* and D%, upward through both fil-
ters, up through F* and F? and out through
2 and I into the sewer connection. In
this case both filters will be washed out from
the bottom to the top through all three com=
partments with water that has only under-
gone the preliminary filtration through the
mud-catcher.

P, Fig. 22, Sheet 7: The valves 4 (or 1 and
6) 18 20 12 13 21 are open, the others closed.
The water entering and passing through the
filter A, as described heretofore, will pass
down through the outlet D*and partly through
D® and D* to one branch of the house-supply
and partly through D® D D D? to the other
branch. - For the reversed action open the
valves 5 (or 1 and 7) 19 211312 20. In both
cases the water will undergo single filtration.
One part can be used for supplying the house,
while another part may wash out the mud-
catecher with filtered water.

Q, Fig. 23, Sheet 7: The valves 112 13 14
22 19 15 23 are open, the othersclosed. The
water entering by the supply D’ will pass
down through G’ G* G%, one part through D*
D? upward through the compartments A3 A?
of the filter A, through F* F¢ out to the sewer
connection, and the other part through D*¥ D8,
upward through the compartments B°B?of the
filter B, through F® F7, out to the sewer con-
nection. Inthiscase the water preliminarily
filtered in the mud-catcher will wash out the
two lower compartments of both filters.

It is obvious that a number of other com-
binations of the open and closed valves will
cause other conditions for the flow of the water
through the pipes and filters, but those shown

on the diagrams will sufficiently explain the

action of the double filter.

The various combinations explained here-
inabove show as follows:

First. The water can undergo complete
double filtration by passing through both fil-
ters, as explained in case A.

Second. The water can undergo single fil-
tration in one filter and the other whole filter
can be washed ount with filtered water, as
shown in case B. ,

Third. The water can undergo single filtra-
tion separately in each filter, as shown in
case C.

Fourth. The water can undergo single fil-
tration in one filter and can partially wash
out the other fllter with filtered water, as
shown in thecasess DEF G HIK L. M N.

Iifth. Both filters can be thoroughly washed
out with water that has only undergone the
preliminary filtration in the mud-catcher, as
shown in the case O.
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Sixth. Both filters can be partially washed
out with water that has only undergone the

- preliminary filtration in the mud-catcher, as
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shown in the case Q.

Seventh. The water can undergo single fil-
tration in one filter, while the other filter is
thoroughly cut off from all connections, as
shown in the case P.

The mud-catcher H, with the necessary
pipes and valves, as specified in my applica-
tion filed September 6, 1898, is an important
and indispensable accessory to the double fil-
ter. Thereshould preferably be twoof them—
one at each end-—connected by the pipes P
and P¥. The coupling 25 isillustrated as an
ordinary L-coupling; but obviously if two
mud-catchers are used this coupling must be
a T to connect the two pipes leading there-
from to the main pipe G. One of the mud-
catchers would furnish the water for the fil-
ter in all cases shown on Sheets 4 to 7, while
the other could be cleaned by arranging the
valves as shown in Figs. 8, 10, and 22 or by
opening suitable valves during any of the
other operations. '

‘What Iclaimas myinvention, and desire to
have secured by Letters Patent of the United
States, is— ' ,

1. The herein-described double filter, con-
sisting of two single sectional filters, an inlet-
pipe, a valved main connection-pipe, a valved
by-pass,and a valved branch connection-pipe,
connecting each section, valved main and
branch clean-out pipes, clean-out connection-
pipes, valved outlets, valved supply-pipes
leading therefrom and valved supply connec-
tion-pipes, all substantially as described and
setsforth.

2. The herein-described double filter con-
sisting of two single sectional filters, and in-
let-pipes, each of which is connected to a main
valved pipe, valved by-pass pipes connected
to the main pipe, and valved branch pipes
extending from the main pipe into the upper
part of each section, a ring-shaped tubular
strainer secured to each branch in the upper
section of the filter, strainers secured to the
branches leading into the other sections,
valved outlet-pipes leading from the lower
section of each filter, a valved supply-pipe
connected to each outlet, mud-catchers, con-
nections between them and the supply-pipes,
valved clean-out pipes, & connection between
said pipes, a valved pipe connecting the top
of each filter with the clean-out pipes, valved
branch pipes leading from the upper portions
of each section of the filters except the top
one and strainers secured to these branches,
substantially as and for the purpose set forth.

3. The herein-described double filter, con-
sisting of two sectionalsingle filters,with an in-

9

let foreach,avalved main connection-pipeand
valved branches leading therefrom into the
upper portions of each filter, a tubular ring-
shaped strainer secured to each branch in the
upper section and provided with perforations
on its inner and outer circumference, the un-
der side of said strainer being on a line with
the filtering material, valved branches also
extending from the main pipe into the upper
portions of the remaining sections, flattened
bell-shaped strainers secured thereto, branch
clean-out pipes extending from the upper por-
tions of all sections except the top, to the
main clean-out pipe and at a point opposite
the branch inlet-pipes, strainers secured to
said pipes, valved pipes extending from the
upper section -of the filters to the main clean-
out pipes, and a pipe connecting said clean-
out pipes all substantially as and for the pur-
pose set forth.

4, The herein-described double filter, con-
structed of two single sectional filters, the up-
per section of each being free of strainer-
plates above the filtering material, a valved
main and branch connection pipes, a tubular
ring-shaped strainer secured thereto in each
of the upper sections, and flattened bell-
shaped strainersin the othersections,a valved
main clean-out pipe, branchesleading thereto
from all sections except the top and strainers
secured to the hranches, valved outlet-pipes
leading from the bottom sections, pipes con-
nected thereto, mud-catchers, valved supply-
pipes, connections between said supply-pipes
and catchers, a coupling secured to the main
pipe and valved pipes connecting the mud-
catchers with the coupling, all substantially
as and for the purposes set forth.

5. The combination with a double filter,
constructed of two single sectional filters; of
a valved main connection-pipe between the
same, valved by-pass pipes secured thereto,
valved branch pipes, extending into the up-
per portions of the sections of the filters,
valved main clean-out pipes, with valved
branches, two of which connect with the top,
and the others with the upper portion of the
remaining sections of the filters, valved out-
lets, valved supply-pipes, valved supply con-
nection-pipes, mud-catchers and connections
therefor, all of the valves being adapted to
be so operated as to compel the water enter-
ing the filters to flow in any desired manner
therethrough,substantially asand for the pur-
poses set forth.

In testimony whereof I affix my signature
in presence of two witnesses.

LOUIS WANNER, Jr.

Witnesses:

GEo. H. RAPSON,
W. WALTER HENDERSON.
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