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Do U BLE FILTER. 

SPECIFICATION forming part of Letters Patent No. 629,942, dated August 1, 1899. 
Application filed September 30, 1898, Serial No, 892,277, (No model, 

To r7rlo, ii it? coucer.: 
Be it known that I, LOUIS WANNER, Jr., a 

citizen of the United States, residing at Phila 
delphia, in the county of Philadelphia and 
State of Pennsylvania, have invented certain 
new and useful Improvements in Double Fil 
ters, of which the following is a specification, 
reference being had the rein to tie accorn 
panying drawings. . 
The object of my invention is to construct, 

a double filter by coupling two single ?ilters 
with the necessary pipes and valves for the 

wash out each filter separately with filtered 
water from the other filte!“. Í frther com 

catchers, as specified and described in my 
application for Letters Patent filed Septein 
ber 6, 1898, under Serial No. 690,333, for the 
purpose of separating the mud and other 
-heavy matter from the water before allowing 
it to enter the filter. . 
A further object of Iny invention. relates to 

the peculiar construction by which one of the 
filters can be thoroughly cutoff from the other 
ånd the mud-catcher for the purpose of re 
pairs, at the same time allowing the supply 
óf filtered water through the other filter. 
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I attain these objects by the construction 
illustrated in the accompanying drawings, in 
which-- . . " w 

Figurei, Sheetl, is : vertical section show 
ing the general arrangement of the double 
filter and its combination with a mud-catcher. 
This Fig. 1 being. merely a diagram of the 
totalI arrangement does mot show any details 
of the construction, but simply indicates the 
various parts, as sections of the filters, per 
forated plates in the filters and mud-catcher, 

40. the body of the latter, the pipes, and valves. 
The filling material of the filter is omitted in 
this Fig. 1 and only 

45 

the top lines of the single 
layers slightly indicated. 
avertical section through one of the coupled 
filters, showing all the details of construc 
tion, part of which are omitted in Fig. 1. 
Fig: 5, Sheet 3, is a horizontal section on linie 
XX, Sheefs 1 and 2, showing the ring-shaped 
distrilouting-strainer in the upper compart 

50 ments of the filters. Fig. 6, Sheet 3, is a per 
spective view of one of these strainerse" and 
Fig. 7, Sheet 3, is a partial side elevation and 

purpose of filtering the water twice and to 

bine my double filter with one or two mud 

Fig. 4, Slect 2, is . 

partial section of one of these strainers c, 
both views being drawn to a larger scale. 
Fig. 2, Sheet, l, is a top view; Fig. 3, Sheet 1, 
a front view of the strainers discha} ging the 
water into or drawing the same from the two 
lower compartments of the filters, drawi to 
the samme scåle as Figs. 3 and 7, Shee: 3. Figs. 
8 to 23 on Sheets 4, 5, (i, ainct 7 are liagrams 
showing the various ways in which and the 
arious purposes for which the double filter 

cara be used, as will be expiaimed farther on. 
Similar letters and figures refer to similar 

parts throughout the several views. 
: The double filter consists of two single sec 
tional filter's A and 13, coupled together by 
means of pipes and valves and eonnected 
with one or two mid-catchers, only one of 
which is shown at one end in Fig. 1, while 
the other can be connected to the pipe P'. 
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The mud - catcher being thoroighly de 
scribed in my application for Letters Patent 
for the same filed September 6, 1898, under 
Serial No. 690,333, l desist from explaining 
its working here for the purpose of showing 
the working of the double filter and will only 
allude to the mud-catcher. I therefore as 
sume in the following description that all 
water entering through the pipe D'has passed 
through the 1mud-catclier. i ... " 

ID' is the supply-pipe to the filters. 

75 

3' G* G is the main connection-pipe, with . . 
tlhe vºlve i. ,? 
D ID: 1) DI)' D'are the branch connec 

tions, with the valves (3 S 10 79 11. - 
ID and Dare the by-pass pipes, with by 

pass valves 4 and 5. 
FIF' and F. E are the main clean-out . 

pipes, with the clean-out valves 22 and 23. 
IF and F are the clean-out connections, 

| with the umion 24. - 
F and F are the top branch clean-outs, 

with valves 2 and 3. . 
FFFF are the side branch clean-outs, 

wi: it valves 1-4 16. 1517. . . . . ." 
... :) and Dare the bottom outlets, with valves 
18 and 19. 
D' ID' and D19 D9 are the house-supply 

pipes, with valves 20 and 21. . . 
D' and Dare the supply-pipe connections, 

with valves 12 and 13. 
P and Pare the connection return-pipes 

to the mudicatchers. 
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e' and care the ring-shaped distributing 
strainers. 
eele et are the supply-strainers. 
e' eee" are the clean-out strainers. 
F0 and Fi are plugs. 
As the double filter can only be used when 

the water enters the same under pressure, 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, exists, 
and this pressure is alluded to in the follow 
ing part of the specification wherever it is 
mentioned. 
The single filters being essentially the same 

as patented September 28, 1897, under No. 
590,868, those details which have been speci 
fied and explained there and which are not 
essential to the construction of the double fil ters and which comprise the perforated plates, 
the wire-gauze, the spiders, the bolts, and 
the gaskets are merely shown in the accom 
panying drawings and not marked with let 
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 
ters for ling the double filter differ from this 
single filter only in a few points, viz: First, 
the perforated plate, the wire-gauze, the spi 
der, ånd bolt are omitted at the top of the 
uppersections; second, the ring-shaped strain 
erstake the place of the T-head in the upper 

35 
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 l; 
fourth, the upper sections of the double. fil 
ter have three layers of filtering material in 
stead of two. . 

45 

Experience having shown that in 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 the act of filtration when the direc 
tion of the current of water is reversed for 
the purpose of washing out the filter will. 
clog up the holes in the perforated plate and 
wire-gauze at the top of the upper section of 
the filter in such a manner as to interfere So with the cleansing of the filter, and thus to re 
quire the filter to be opened at comparatively 
short intervals for the purpose of cleaning 

55 

this perforated plate and the wire-gauze, I 
have found it advisable to omit these and to 
'separate the mud and other heavy matter 
contained in the water by inserting a mud 
eafcher between the supply-pipe and the fil 
ter,: This i mud-catcher forms - an essential 

the same, for the purpose stated above. 
The ring-shaped strainers e” and econsist 

of tubular rings connected at one end to T's, 
into which the connection branch pipes D' 
and Dare screwed. On the inner and outer 
circumferences these tubular rings have one 
or more rows of perforations. 

* * the bottom layer of medium bone-black. part of the double filter, as an accessory to 

In the present 
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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 ring-shaped 
strainers is that the water escaping from the 
perforations of the same under pressure will 
prevent any mud or similar matter that might 
not have 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 upper 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 
and the escape of these particles with the 
clean-out water, the perforated plate and 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 ele9 & 10 e11 and e14 elee are 

constructed as shown in Figs. 2 and 3. They 
are funnel-shaped, wider at the mouth in hori 
zontal. than in vertical direction, contracted 
to a circular section at the other end, and pro 
vided with a thread för receiving the threaded 
end of the pipes. The mouth of these strain 
ers is provided with fine wire netting orgauze. 
The purpose of these strainers eeee" is to 
spread the water entering through these over 
the surface of the filtering material in the 
two lower compartments of the filters A and 
B, while the strainers elelefe' offer a wider 
stirface to the water entering the same dur 
ing the action of cleansing the sections. In 
the strainers e e9eel the fine wire netting 
or gauze will force the water to escape in 
fine threads, thus preventing the same of 
moving the particles in the upper layers of 
the filtering materia?.? In the strainerse*e* 

o 
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ete this wire netting or gauze has the pur 
pose to prevent any of the filtering material 
to escape when the sections are being cleansed. 
The filtering material in the upper sections 

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 quartz sand, the second layer 
of ground marble, and the botton layer of Turkish emery. 
per layer consists of very fine bone-black and 

In 
section A and B8 the filtering material con 
sists of coarse bone-black. It is understood, 
however, that the filtering material may be va 
analysis of the water to be filtered. It is fur 
ther understood that local conditions ; m?y • 
modify the distribution and location of the 
various valves and that in consequence their instance two rows are shown both on the in- number may be increased or decreased with 

. . . ... . . . . .''' 
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The filtering material is composed as foll 

In sections A* and B the up 
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ried according to the conditions and chemical º 
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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. 8 to 23 on Sheets 4 to 7 show the 
direction of the current of water through the 
pipes and filters by the means of 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 18 127 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 

2. ? 
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compartments of filter A through the left 
hand supply connection D', the main connec 
tion. GGG', the upper right-hand branch 
connection D into the right-hand filter B, 
downward through the same, and the supply 
pipe D9 D80 to the house connection. For 
the reverse of this action open valves 5 1913 
6 1820 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 1 and 6) 
18 12 13 19 323 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. D into 
the left-hand filter A and downward through 
the three compartments of the same, through 
the supply connection pipes D. D8 and the 
bottom outlet-pipe Dº 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. 
(or 1 and 7) 19 13 12 182 22 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, 
and 7) 51820 1921 are open; the others closed. 
The water entering by the supply-pipe D' will 
pass through the by-pass pipes D and D (or 
through the valves 1,6, and 7) and the branches 
D and D into the filters A and B, downward 
through the three compartments of the same 
and one half out through the outlet D* and 
supplyDD, the other half out through the 
outlet D and the supply D'D'". In this case 
the Water will undergo single 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 4 1S 127 3 
23 are Open; the others closed. The water en 
tering by the supply D' will pass through the 
by-pass D“, the branch supply ID“ into the fil 
ter A, downward through the three compart 
ments of the same, through the outlet D, the 

supply connection D, the main connection 
G G° G', the supply branch D, into the top 
of filter B and out through the top clean-out 
branch E and the clean-out pipe D. For 
the reversed action open valves 5 1913 62 22 
and close the others. In both these cases the 
water will undergo single filtration in one fil 
ter and will pass out un used to the sewer con 
nection. - 

E, Fig. 12, Sheet 5: The valves 4 (or I and 
6) 18 1291523 are open; the others closed. 
The Water entering and passing through the 
filter ADD, as before, will pass up the main 
connection G8 G°, through the branch connec 
tion D", into and across the middle compart 
ment B of the filter B, through the branch 
Fi, up the pipe F, and out to the sewer con 
nection. For the reverse action open the 
valves 5 (or 1 and 7) 19 138 1422 and close 
the others. In both Cases the water will un 
dergo single filtration in one filter and will 
wash of the surface of the filling in the mid 
dle compartment of the other filter with fil 
tered Water. 

F, Fig. 13, Sheet 5: The valves 4 (or 1 and 
6) 1812 93 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 GG, through the branch 
connection D", into the compartment B° of the 
filter B, up through the compartment B of 
the same, the top clean-out branch, out through 
E8 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 4 18 12.7 
1523 are open, the others closed. The water 
entering and passing through the filter A and 
pipes D* and D1, as before, will pass up 
through G8 G° G' D7 into the filter B, down 
through the upper compartment B's of the 
same into the compartment B, through F. 
F, and out to the sewer connection. For the 
reversed action open valves 5 (or 1 and 7) 
1913 614 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 compartment of the other 
filter, with filtered Water. 

H, Fig. 15, Sheet 5: The valves 4 (or I and 
6) 18 12 11 1723 are open, the others closed. 
The water entering and passing filter A. D* 
D1, as before, will pass up g, through D, 
into and across the compartment B of the 
filter B, through F. F., and out to the sewer 
connection. For the reversed action open the 
valves 5 (or 1 and 7) 19 13 10 1622 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 of the bot 
tom compartment of the other with filtered 
Water. m - 

I, Fig. 16, Sheet 6: The valves 4 (or 1 and 
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6) 18 12 11 1523 are open, the others closed. 
The water entering and passing through the 
filter A, D, and D', as before, will pass up 
G, through D, into the lower compartment 
Band 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 i3 10 
1422 and close the others. In both cases the 
water will undergo single filtration in one fil 
ter, will wash of 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 1812 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 G 
G° G', through D, into filter B, through the 
compartments B" and B, across B, through 
F, up F, and out to the sewer connection. 
For the reversed action open the valves 519 
13 6 1622 and close the others. In both cases 
the water 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 five 
compartments. 
I, Fig. 18, Sheet 6: The valves 4 (or 1 and 

6) 18129 1723 are open, the others closed. 
The water entering and passing through fil 
ter A Dº Dº, as before, will pass up Gº Gº Dº, 
into and downward through compartment B, 
across compartment B of filter B, through 
F, up E, and out to the sewer connection. 
For the reversed action open the valves 5 (or 

5 
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1 and 7) 19 138 1622. In both cases the 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) 1812 11323 are open, the others closed. 
The water entering and passing the filter A 
DD', as before, will pass up G, through D1, 
into the compartment B, up through the com 
partments Band B of the filterB, out through 
F and F, into the sewer connection. For 
the reversed action open the valves 5 (or 1 
and 7) 1913.102 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) 1812 1319 1723 are open, the others closed. 
The water entering and passing through the 
filter A D D, as before, will pass through 
D*, up D*, up through compartment B of fil 
ter B, through F, up F, out to the sewer 
connection. For the reversed action open the 
valves 5 (or 1 and 7) 19131218 1622 and close 
the others. In both cases the water will un 
dergo single filtration in one filter and will 

629,942 

wash out the lower compartment of the otheir 
filter with filtered water. 

O, Fig. 21, Sheet 7: The valves 1 12 13 18 
19 2 3 2223 are open, the others closed. The 
water entering by the supply D' will pass 
down through G" Gº Gº, wil branch off through 
the two supply connections D and D, up 
through D* and D', upward through both fil 
ters, up through F4 and F, and out through 
E and F8 into the sewer connection. In 
this case both filters will be washed out frond 
the bottom to the top through all three com 
partments with water that has only unders 
gone the preliminary filtration through the 
mud-catcher. 

P, Fig. 22, Sheet 7: The valves 4 (or 1 and 
6) 18 2012 1321 are open, the others closed. 
The water entering and passing through the 
filter A, as described heretofore, will pass 
down through the outletD° and partly through 
D18 and D to one branch of the house-supply 
and partly through D18D8DD to the other 
branch. For the reversed action open the 
valves 5 (or 1 and 7) 1921 13 1220. 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 
catcher with filtered water. 
Q, Fig. 23, Sheet 7: The valves 1 12 13 14 

22 19 1523 are open, the others closed. The 
water entering by the supply D' will pass 
down through G' G° G, one part through D 
D', upward through the compartments AA 
of the filter A, through F4F, out to the sewer 
connection, and the other part through DD, 
upward through the compartments B'B' of the 
filter B, through FF, out to the sewer con 
nection. In this case 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 

in above 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 out 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 filter with filtered water, as 
shown in the cases D. E. F. G. HIK LM. N. 

Fifth. 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 

d 
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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 II, with the necessaly 

pipes and valves, as specified in my applica 
tion filed September 6, 1898, is an important 
and indispensable accessory to the double fil 
ter. There should preferably be two of them 
one at each end-connected by the pipes P' 
and P. The coupling 25 is illustrated 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 Eigs. 8, 10, and 22 or by 
opening suitable valves during any of the 
other operations. 
What I claim as my invention, and desire to 

have secured by Letters Patent of the United 
States, is 

1. The herein-describe (l 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 
set forth. 

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, a 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 sectional singlefilters, with an in 

det for each, a valved main connection-pipe and 
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 strainers in the othersections, a Valved 
main clean-out pipe, branchesleading thereto 
from all sections except the top and strainers 
secured to the branches, 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 as and 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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